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INTROOUSTION

Peach Bottom Atomic Power Statjion consiste of two
Boiling Water Nuclear Fower Unite with each havirno a
licensed capacity of 3293 Mwt and is located withdn the
operating territory of the Philadelphia Electric Compary.
The facility is owned by, and licensed to, Phijadelphia
Electric Company, Public Service Electric and Gas Tompany,
De imarva Power and Light Company, and Atlantic City Electric
Company, Philadelphia Electric Company i the facility
operator,

This report covers the period from Janvary | throvah
December 31, 1977 and contains the last yearly compendium of
peach Bottom Unit 2 and 3 operations, &tarting with
Janusary, 1978, monthly narrative descriptions will be
prepared ae part of the NRC Monthly reporting obligations
and no yearly summaries will be prepared, This change to
the anrual and monthly reporting requirements became
effective with the issuance of Amendment Nos, 37 and 37 to
License Nr., DPR=UU and DPR-%6 on December 13, 1977,
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Peach batte« Unite 2 and 3 (1100 Mwe BWE'E)

Each Peach Bottom unit experienced a refueling/maintenance
outage during 1977, 1In addition to a 140 day
refueling/maintenance outage, Unit 2 experienced elevern
other outages with durations extending up to eight daye,

Unit 3's refueling/maintenance cutage was in progress at the
beainning of the year and extended 101 days into 1977,

There were eleven additional outages in 1977 with the
longest being nine days,

The 1977 Unit 2 short outages resulted from:

(AY Turbine control valve and combined intermediate
valve problems (Three outages - tutsiing 13 days)

(B) Pecombiner condenser leak (One ouvtage = two days)

(C) Power load unbalance relay operation (One outage -
less than 24 hours)

(D) Neatron monitoring noise flux spike (Twd outages -
totaling less than three days)

(E) General Electric Company End of Cycle testino (1wd
outages - less than 24 hours)

(F) Recirculation loop valve packing leak (One outage
= two days)

(6) Surveillance testing (One outage - less than 24
hours)

Puring the Unit 2 cefueling/maintenance outage, var.ruas
major mcdifications and maintenance jobe were compl:ted such
as:

(h) Core ogray system spool piece replacement

(B) Control rod drive return nozzle crack removal
(C) FRemoval of source holders

(D) Control rod drive replacement (20 drives)

(¥) LPR™ replacement



(F)
(5)
(H)
(1)
(7

The 1977

(A)
(E)

(<)

(L)
(E)
(F)
(G)
(H)
(1

FBAPS

RAR system flow orifice installation (HPSW side)
pDiese)l generator overhaul (four dieselr)

Condencate demineraliser valve replacement

local leak rate testing of containment penetrations
Fuel handling and sippineg

Unit 3 short ovtages resulted from:

Condenser vacuum leak (One outage - two days)

Primary containment isclation sye em relay fire
(One outage -~ two days)

Electrical switching transients (Two outages =
totaling two days)

EHC system oil leak (One outage - two days)

RCIC eystem inoperable (One outage - three daye)

Drywell to torus leak (One cutage = two days)

gteam leak in the drywell (One outage = six daye)

Feedwater heater leaks (One outage = nine daye)

Reactor water chemistry problems (Two outages =
totaling six daye)

buring the refueling/maintenance outage for Unit 3 the
following additional major work wae completed:

(A)
(B)
(€)
(D)

(E)

LPRM replacement

Inspection and maintenance of feedwater wpargers

Core spray nozile spool piece replacement

Control rod drive return nozzle crack repaire and
special testing

tocal leak rate testing ané containment ILFT
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Unit 2

UNIT ¢ = QPERATIONT

On January 1, 1977, a Unit 2 shutdown wae initiated because
of difficulties associated with the Turbine Electro-
Kydraulic Contrel (EHC) System, The number 3 turbine
control valve had failed open. Thie failure was caueed by
water contamination of the ENC fluid., During the ehutdown a
Group 1 isolation and scram occurred, These were initiated
by reactor low pressure which was caused by the gpurious
opening of another turbine control valve, Investigation of
the initial problem indicated e#ignificant water in the ELC
fluid which was traced to an EHC cooler leak, Two learing
tubes in the ENC heat exchanger were plugged,

On Janvary 3, information was received from Target Rock
Corporation, which indicated that the air operator
diaphragms removed from four valves which were rebuilt
following a November 1976 cutane ghowed signs of
deterioration, Two n€ ¢'.se valves had been in service for
over two years, while the other two had been installed
during a May 1976 outage, An inspection of the diaphragms
on the Unit 2 relief valves was begun, The air operators
wers removed from the valves, were inspected and repaired,
geveral of the diagphragms removed during chis inspection
showed some sign of deterioration of the diaphragm material,
The valve operators were reinstalled and leak tested, The
reac*or was taken critical on January S, 1977 and all eleven
relief valves were test operated at approximately 150 peig
during the reactor startup, At approximately 5:!0 P.Mm. ©On
the same day, after the reactor had achieved normal
cperating pressure, the 71E relief valve spontanecuely
opened causing a reactor blowdown, The reactor scramed
ghortly after the blowdow) on a safety system action caused
by low level,

Following reactor cooldown, all relief valve pilot valves
vere leak tested in place, These teste indicated that the
D, E and ¥ pilot valves had excessive leakage. These valves
or their valve operstors were replaced and the reactor was
taken critical on January 8, The relief valves were again
tested at approximately 150 peig during the startup.
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Unit 2

At 1:15 p.m. ON recruary 9, the turktine generator tripjed
a* a load of spprovimately 600 Mwe, Plant instrumentatior
indicated that the turbine trip was caused by the power loa?d
unbalance relay assaciated with the turbine generator
protection system, The turbine “rip caused & reactor scram
as well as a Groun I, 11 and 111 ieclation, An
investigation of the power load unbalance trip 4id not
identify any equipment or system malfunction. Following the
turbine generator trip, the generator disconnect wae opened
and an attempt made to recloce the generator breakers,
Generator circuit breaker No, 22% was successfully closed;
however when Generator circuit breaker No, 215 was closed
both circuit breaker Nos, 22% and 215 tripped. No cause for
this tripping wae determined, These breakers were
guccessfully closed after the investigation,

The reactor was made critical at 10:%0 p.m, on February 9,
and the generator was synchronized at 3:50 a.m, on February
10, Full load was achieved on February 16, During this
period the reactor conductivity varied from 1.4 umhos to 2.7
umhos, Several erall leaks in the condenser were caveing
this higher than usual conductivity., The pH values remained
within Technical Spucification requirements,

on March 2, during routine testing of the turbine combired
intarmediate valves (vIV), the number $ CIV stuck in the 85%
open position, The Dnit was removed from service at 5:03 pm
on March 3 to identify the cauee of the problem and make
repairs, The number § CIV Servo was replaced and the valve
tested satisfactorily., The reactor was critical at 5:10
a.m. on March 8, and the generator was synchronized at 9:25
a,m,

puring the rise tc power, a discrepancy in the heat cycle
flow was identified, This resulted in the determination
that significant bypassing was occurring in the 3A feedwater
heater as a result of tube failures, A power reduction was
taken and the 'A' feedwater heater string was isolated on
Mareh 8, With tFs keater string isolated, power increase
continued to a maximum of 942 Mwe, Operation at thie power
level continued from March 10, through March 13. On March
13 the number S CIV on the main turbine again etuck in a
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partially closed position, ghutdown was initiated with the
Urnit beina removed from service at 10:35 p.m, During this
outage, corrective and preventative tube plugging was
perfor~24 on the 3A feedwater heater, Investigation of th-
number & CIV failure, jdentified a badly scored hydraulic
actuator cylinder, Since Unit 3 was being refueled, a
gimilar assenmbly was transferred from the Unit 3 turbine to
expedite restart of Unit 2,

on Mareh 16, the reactor was made critical and the turbinbe
wag synchronized at 2:40 p.m, Full 1oad was achieved on
March 24. On April 3, 1977 the drywell floor drain eump
pumpout wvolume showed an increased value, lx April 4, the
unidentified leakage had reached & gpm, During checkout of
the LPEM inpute to the temporary data collection computerse
assaciated with special end of cycle testing, a false APRM
flux spike developed inadvertently which resulted in a
reactor scram at approximately 10:40 p.m. on April 4.

The plant was depressurized and a drywell entry was made on
April 5., The primary source of the increasing drywell 7"oor
d:sin sumps pump rate was identified as a packing leak o,
“%p 'A' recirculaticn pump suction valve, Additionally, the
Feactor Water Cleanup System isolation valve i-iide the
drywell had failed in the closed position, The leaks
identified were corrected and the isolation valve motor
replaced.

The resctor was critical a¢ 10:00 p.m. on April 6., The
turbine generator was synchronized at 2:42 p.m. On April 7.
Power was increased toward the desired End-0f-Cycle turbine
trip test condition (50% power, 100% flow). Thie condition
provided proper range from the varjous core parameters such
that no Technical Specification violations would cccur as a
result of the testing.

The End-0f-Cycle pressure perturbation and varbine trip

tegting was performed on April 9. The turbine was tripped

at 5:43 a.m. A restart was immediately undertaken and the

Unit was resynchronized at 11:40 p.m, Power was increased

;owa;d the first stability test cundition of 62% power and
0% flow,
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Feastor power operation continued through April 14, at
increating power levels, On this date, load was reduced o
permit Ernd-of-Cycle stability testing, Thie testing
cortinued tnrough Apri) 16, No operating conditions were
experierced vhich resulted in unstable operation, On April
16, reactor power wai further reduced in order to permit a
turbine trip teet from 15% power, This test was performed
at 1:1% p.m., The turbine generator was res nchronized at
1:25 pomy  Fall load was achieved on April 21,

on April 22, load was again reduced to establish reactor
conditions to support an End~of-Cycle turbine trip test from
a 60% powver, hiqg flow condition, The trip test was
preceded by perturbation tests, The turbine trip test wae
performed at 1:1% a.m, on April 24, The reactor was
critical at 11:34 a,m, 7The gernerator wae synchronized at
4126 pors

The End-0f-Cycle turbine trip test from 70% power was
conducted on April 27, Unit 2 load was reduced at
approximately $:00 a.m, for pressure perturbation testing
which was performed prior to the turbine trip test, The
turbine trip test was performed at 11:05 p.m, Following the
turbine trip, a epecial shutdown procedure was used to
maintain reactor pressure as long as possible, This
procedure permitted the tescing of various relief valves to
correlate torus reaction to relief valve operation with
other teste performed on Mark 1 containments., Maintaining
the reactor pressure also tended to reduce the increase in
iodine corcentration in the reactor water following the
ghutdown,

with the completion of relief valve testing, reactor
pressure was permitted to decay, By April 29, the reactor
wae depressurized and shutdown cooling established., This
wae the beginning of the Spring 1977 Unit 2
refueling/maintenance outage, The reload for this refueling
consisted of 172 bundles of 8X8 fuel, During the outage,
421 tundles were sipped with twelve bundles being identified
ag leakere and removed from further service, Between April
30 and May 10, the drywell head, the reactor vessel head,
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74 the dryer and sejarator were removed in preparation for
inevesse] wir,

Following hydrolasing and draining of the reactor vessel to
approximately twelve inches below the control rod drive
return line nozzle, a PT inspection was performed on the
noztle., This inspection identified multiple cracks on the
blend radiue and in the bore section of the nozele,
Following this examination, grind-out of these cracks was
initiated, This work was performed from May 10, through May
17, ©On May 17, 1977 additional cracks were fdentified below
the return nozzle in the vessel cladding, These cracks wer:
removed by grinding in accordance with recommendations of
the nuclear steam supply system vendor, The maximum depth
of any oOne crack was o.z {nches, measured from the surface
of the cladding. During one of the FT examinations,
additional cracks below the CRD notzle outside the eight
inen diameter inspection circle were identified, These
cracks (approximately eight) were from one inch to seven
inchee long and generally were in a horizontal direction,
The cracks extended down below the bottom edge of the CRD
nozzle approximately eight inches,

During this period, In-Service Inepection (ISI) of the core
spray piping vas conducted, On May 17, the inservice
‘ngpection agent stated that a crack-like indication wae
present on the '2' loop spool piece to elbow weld,
Additional radiographs were taken which tended to confirm
the UT analysis, A meeting was held on this topic on May 20
with the 151 agent, the nuclear steam system supplier and
the Philadelphia Electric COzgany retalurgiet, Agreement
wat reasched that the suspected weld on the'B' loop would be
removed and investigated and proper repaire made,
Additional consideration was giver ‘o performing the same
type of work on the 'A' loop.

Following the completion of CRD nozzle grinding, the reactor
vessel and reactor head cavitl vere flooded, CRD
replacement operations were aleo started on this date., Fuel
handling opera.ions were started on May 22, The inspection
of the control rod drive units removed from the reactor
jdentified five collete with circumferential cracke in the
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area of the lower ehoulder, These cracks varied in length
with & maximum of one inch, The control rod drive
replacement operations were completec orn May 27. Control
rod drive units were replaced on twenty rods,

On May 26, during removal of source holders, the fourth
source holder to be removed came apart, The upper section
wae removed and the lower section remained in the reactor,

A TV inspection of the remaining portion, as well as the
other three source holders, indicated that significant
cracking of the stainlese steel sleeves existed, A special
tool which permitted removal of the remaining eource holders
intact wae requested of the nuclear steam ogston supplier,
Procedures for recovery of portions of the broken source
holder were written,

LPRM changeout was etarted on May 28, Work was interruptesd
because of a cloudy condition in the reactor water on May
31, The deterioration of water gquality ie believed to have
bern caveed by an RHF heat exchanger leak, Because of the
desire to proceed with the core spray piping work and the
time required to re-establieh water clarity, reactor level
wvae reduced and core spray mairtenance work wis begun on
June <.

with the water level reduced %o approximately one foot
below the control rod drive resurn line nozzle, work
proceeded on both the core spray piping repair as well as
the removal of cracke below the control rod drive return
line nozzle., By June 9, 1977 hoth core epray spool pieces
had been removed and buttering of the inside of the elbow
and reducer was in progress, During welding, some
Aifficulty with weld porosity vas encountered,

Ccracks in the vessel wall below the control rod drive nozzle
had also been removed except for an area marked for boat
gample removal, This boat sample was removed on June 9,
Maximum depth of the cracks identified was approximately 0.U
inchee, The nuclear steam eystem supplier has indicated
that the cracks were caused by high cyclic thermal fatigue,

.‘o-
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Core spray work continued through July §, at which time boih
gpool pieces were welded into the line such that 18] work in
the veseel cauld beain, Final radiographs on the core Epray
spaol pieces were taken on July 12.

on July 14, the core spray system was tested successfully.
on July 17, operations associated with removal of the
remaining scurce holdere was started, Thie work was done
using a epecial tool which gripped the source holderse from
the hottom, work was completed on July 20, except for the
removal of the debris left above the fuel support pieces
from the broker source holders, Removal of the debris from
above the fuel support castings was completed by July 22,

Reactor vessel water level was increased to the refueling
floor elevaticn on July 22. Following clarification of the
water, fuel movement associated with the emptying of the
cells surrouniing the four damaged source holder locations
was initiated, Removal of fuel support castings, control
rod drive rlaies, and debris from these locations was in
progress from July 25, through August 5, The cells
surroundine tre failed source holdere were emptied and
debris on the core support plate and in the control rod
guide tube resoved, The performance of this work also
resulted ir the requirement to replace CRD #2-35 since a
part of the dehris became lodged in the upper spud of the
drive,

Wwith the completion of fuel handling, core verification was
initiated, Trie {dentified two fuel cells which were not
properly seated, Fuel from these cells was removed, the
fuel support piece properly ecated and the fuel returned to
{ts original positis>n, This portion of the core was
reverified orn August 24,

On August 24, recovery from in-vessel work was begun, A
reactor hydrostatic test was started on September 4, and
continued through September 6,

Startup activities on Unit 2 continued from September €,

until criticality was achieved on September 12, at 7:03 p.m
The turbine generator was synchronized at 11:50 p.m, on

- 11 =



September 14, Losd wae increased to approximately 180 MwWe
and held at tris leve! durine LPRM calibrataon, Balancirnag
data taken during initial turbine gernerator operation
indicated a need for additicnal weights in the numher 2
coupling., The Unit was therefore reroved from eervice a*
4115 a.m, on September 16, ‘The length of time the Unit was
out of service was exterded until 5:34 p.m, for repair of an
EHC 311 leak in the relay trip valve in the turbine front
standard,

With the Unit operating at 448 Mwe on September 18, a high
activity alarm on the main steam lines occurred, FReactor
power was reduced, The high activity was accompanied by an
increase in reactor water conductivity, Investigation
indicated that this Adisturbance of primary coolant purity
wag coincident with placing the 'F' condensate demineralizer
in service, 1t was determined that the 'F' condensate
demineralizer had several defectave gaaskets permitting resin
to enter the reactor, Load was reduced to approximately 302
MWwe and held at this level until primary coolant purity was
again within Technical Epecification limits, Load was again
increased, Electrical power of 868 MWe was achieved on
September 24, L~ 4 was then limited by the availability of
condent te deminezalizers,

Jrit 2 cperated at about 92% power (1000 Mwe) through
october 28 when load was reduced to 400 MWe for a rod
geguence exchange, The Unit was then placed on a
preconditioning ramp until 1:2% a.m, on November 3, when a
reactor scram occurred, The scram was caused by a loss of
reactor water level signal and subseguent increase in
feedwater flow, The flow of cold water increased flux to
the trip point of the AFRMs and the ecram occurred, The
Unit was a+t about S1% power (515 Mwe) at the time of the
trip. The esurce of the problem was subsequently traced to
a number of loose connections in a control room panel, A
reo;ar§ comnenced at 8:09 a.,m, and the Unit was on the bus
at 5:41 p.m,

At 2:10 p.m., on November 9, the 2B condensate pump tripped
on 'B' phase differential relay operation, Plant load

- 12 =
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14, The gereratcr was synchronized at 8:50 a.m. oOn December
14, Unit 2 eontinued power increareg, reaching 968 power
(1034 MWwe) on December 21 when it was necessary to drop loal
100 Mwe due t5> a vacuum lose fo)llowing a recombiner
mechanical compressdor oil change, The unit was returned to
96% power early on December 23,

Unit 2 continuad operation at about %7% power (1055 Mke)
until 7:30 p.m, on December 27, when a 100 Mwe load drop wag
taken to regenerate a condensate demineralizer, Load was
increased a+ & Mwe per hour following the regeneration.

On De ember 28 at 10:03 p.m., Unit 2 load was decrease’ to
900 Mwe to perform a feedwater heater leak test, The
recults of this test were inconclueive and the load was
increaced at S MwWe per hour, On December 29 at 8:40 p.m.,
Unit 2 load was again decreased to about 8U0 Mwe and a
series of tests revealed a significant feedwater heater leak
in the *B' heater string, The 'E' heater string was
ieolated and operation continued at reduced load through the
end of the year.

- 14 -
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Unit 3 Operatione

The firet refuelina/mairtenance outage for Unit 3 began on
pDecember 24, 1976, Following MSIV testing, work was begqur
on December 30, 1976 in preparation for entering the reactor
vessel for refueling and maintenance, Fuel handling began
on Janvary 3, 1977 in preparation for a reload consisting of
188 tundles of BX8 fuel, LPRM replacement and fuel sipping
were performed simultaneously., Of the 172 fuel elements
that were sipped, three elements were identified as leakers,
Fuel sipping was completed on January 16.

Following the verificstion of LPRM latching, the reactor
vessel level was lowered to inspect the feedwater sparger
nozzles. A PT examination of eelected areas of the 'D' and
'F' pnozzles identified £light indications which were removed
by & flapper wheel, A repeat of the UT examination showed
that the UT reflectors had not been completely removed, The
feeiwater sparger work platform wae installed on January 16,
1677 and the 'D' and 'F' epargers were removed from the
rnozzles on January 19, 1977, An exteneive PT examination of
the 'D' and 'F' blend radiuvs and bore area showed mincr
indications which were removed by light grinding. None of
these indications penetrated the cladding, The condition of
the spargers was excellent, Both spaxgers were reinetalled,
T examination of the nozzles etill showed the reflectors,
gince these indicatiors could not ke located by PT
examination, a decieion was made to return the Unit to
eervice when this refueling outage was complete and re-
examine these two spargers at the next refueling outage,
The NRC concurred with this decision,.

puring the feedwater sparger work, additional UT examination
of core spray piping indicated possible cracks in the heat
effected zone of the core spray line at a reducer to pipe
spool weld, This UT data wae verified by radiography on
January 22, Following completion of the radiography, the
reactsr vessel and head cavity were again flooded to parmit
fuel handling operations, The refueling operation tcok
place between January 23 and February 3.

- 1% =
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The fuel element locations were verified on Febranrg 5, ard
the reactor head cavity level vae ljowered to a level below
the core spray nozzle to permit repair of the weld crack
{dentified in the 'A' core spray 1ocp, Fadiography on the
‘B! core spray piping verified UT data which indicated »
crack in a similar location on the 'B! line,

The primary activities associated with the Unit 3 outage
from February 10, to March 7, involved the repair of the
core spray piping, Both core spra lines were cut and the
pipe spools removed, Additional circunferential and axial
cracks were identified in both the 'A' and 'E' core Epray
elbows in the heat effected zone of the weld to the epocl
piece, The core epray piping repaire were eseentially
completed by March 7, Fadiography and repair velding
cortinued through March 18,

A PT inspection on the Unit 3 contyol rod drive return ling
nozzle was performed on March &, 1677, This inspection
identified a number of cracks, These cracks were fairly
aniformly distributed around the circumference of the
nozzle, Grind-out of the cracks was gtarted on Mazch 9, end
wae completed on March 17, The deepest crack was
approximately 7/8 inches deep including the thichaees of the
cladding. )

on March 18, following the completion of in-vessel work and
radiography an the core spray piping, the reactor vessel
level was increased and cortrol rod drive replacement
started, During this period, preliminary gpecial teste on
the control rod drive system were performed to verify that
acceptable drive perfrrmance comuld be attained with the
control rod drive return line isoclated, The results of thise
resting were satisfactory.

On March 29, preparation for a vessel hydrostatic test was
begun, Additionally, twelve selected control rods were
etroked both with the control rod drive return line in
service and isolated, No significant di fference 4n control
104 drive performance was noted during these tests,

- 16 =
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Startup activitier continved and on April Y1, the reactor
wat msle critical, Several difficulties associated wit}
recombiner operationg, high radwaste inputs and high
condenser air in-leakage were jdentified,

On April 12, because of continued difficulties in
maintaining condenser vacuum, reactor pressure was decreased
to less than 600 peig., Efeveral condenser vacuum leaks were
{dentified and corrected, Following theese repairs, reactor
pressure was increased to operating pressure and the turbine
generator synchronized, At 9:30 a.m. on April 13, the
packing on one of the turbine etop valves was found to be
very loose, To safely tighten the packing follower, the
turbine gererator waé removed from service and the otor
valves closed, AdAitionally, the repair of several valve
packing leaks in the air ejector eystem re uired clorure of
the M&Ive, During this period a b{ockaqo n the recombirer
line between the mechanical compressors snd the holdup
volume was determined to be in a diffuser inlet pipe to the
holdup volume, The diffuser was found essentially rusted
clesed, Following repair of the aiz ejector valves ard
removal of the diffuser, the MS8IVs were reopened, operating
pressure established and the turbine generator
resynchronized at 1:2% p.m., on April 15, 1977, Power was
increased to 25%,

On April 18, with the Unit at 25%, a grall fire occurred in
a relay cabinet associated with isclation circuitry., A
reactor shutdswn wae initiated because the full extent of
the damage was 1Ot known, The Unit was tripped at 2:11 parne
and all rods fully dnserted by 8:30 p.m. The damaged relaye
and wiring were removed and replaced with new components,
propagation of the fire was traced to the relay
manufacturers use of a flamable relay contact-arm retainer,
The replacement of such contactearm retainers was inftiated,
Surveillance teste were performed on the fsolation circuitry
and preparation was made for a restart of the reactor, The
reactor was critical and the generator synchronized on April
20, Power had reached 726 MWe by April . Power increase
wag then temporarily halted to idcnti!g and repair a
condenser leak in the B2 waterbox, Following condenser leak
repaire, the power level of OUnit 3 continued to be
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increased, A maximur load of 990 MwWwe was achieved on Arril

29, with the existing rod pattern, since the recirculatijior

flow was at a maximur, power wae ryeduced and additional roie
wvere withdrawn., This operation resulted in achieving SE% of
frll 1oad (1060 Mwe) on May &,

On May 22, 1977 a leak in the Bl condenser necessitated a
load reductisn to approximately 750 Mde to allow entry into
the condenser waterbox and plugeing of the failed tubes,
Following these repairs, the Unit was returned to full load,

operation of Unit 3 continued at approximately 9&8% power
from May 25 through 27. On May 27, the 'B' reactor feedpum
ran back to minimum speed, To maintain reactor vessel leve
the operator immediately dropped approximately 270 Mwe,
kepairs were made ani load was again increacsed in accordance
with preconditioning requirements, later on the same day,
power was reduced to approximately 342 MWwe to accommodate a
rod seguence exchange, Thie sequence exchange was completed
and the power level was increased with full load achieved on
June 4,

On Jure 7, at approximately 2:40 a,m. the Number 2 startup
feed (220KV line 220-08) tripped due to difficulties in the
Graceton Substation, This resulted in an automatic transfer
of the WKV bueses, Following completion of this transfer,
the reactor scrammed on high neutron flux, because of a
speed increase on the recirculation pumps caused by an
instrument upset associated with the loss of power during
the transfer,

Rod withdrawal and return to power were delayed until the E3
diesel could be returned to service and the high pressure
service water syster could be norrmalized. The E3 diesel had
been removed from service on June 6, to start its annual
maintenance outage, The diesel was reassembled and tested
following the scram, prior to rod withdrawal, The high
pressure service water had been used on the previous day to
supply cooling to the Unit 3 'D' RHR heat exchanger, thereby
permitting mud removal operations on the Unit 3 intake
structure, The mud removal operation wae halted and the
system normalized prior to etartup, The reactor was rade
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critical and the Unit synchronited on June 8, 1977, Full
power was achieved on June 13, 1877,

on June 14, at 12:4% a,m,, the turbine generator tripped ani
the reactor scrammed, Turbine trip was initiated by a falce
power-flow unbalance due to the simultaneous closure of
rumber § Combined Intermedjate Valve (CIV) and number 2 CIV.
The number 2 CIV had been closed as part of the routine
turbine testing program. The number § CIV closed because of
an FH> fitting leak on the valve control piping, The oil
leak was corrected and similar fittings in other valves were
replaced, The reactor was taken critical on June 16, ard
the turbine generator synchronized, Full load was achievel
on June 20,

Urit 3 continued full power operation from June 20, throush
July Y when leakage of resin through two condensate
demaneralizers resulted in an increase in reactor coolant
conductivity and a decrease in pE values, This required a
plant load reduction until reactor coolant chemistry could
be returned to within Technical Epecification valunes,

on July 5, at 8:30 p.m., the Number 2 startup feed (220-08)
line tripped, 7This resulted in isclation of the Instrument
Nitrogen System for containment, Loss of air to the main
gteam isolation valves eventually permitted two of the
valves to dArift closed, This caused an increace in reactor
pressure such that a reactor scram was caused by high flux,
Instrumnt nitrogen was restored and the reactior was made
critical on July 6, an? the turbine generator eynchronized,
Full lcad was achieved on July 11, at which time difficulty
was experieanced with the RCIC inner isolation valve, This
led to declaring the RCIC inoperable on July 13,

The Dnit continued full power operation through July 21, A
temporary Technical Specification Change was requested from
the Nuclear Regulatory Commission on July 19, to permit
continued operation of the unit during a peak power demand
period on the East Coast, This Technical Specification
Change was approved on July 20, and permitted continued
operaticn provided the HPCI was tested daily. On July 21,
the HPCI failed the surveillance test, A shutdown was
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initiated immediately, The turbine generator was removed
from servize a*t 1137 a.m, on July 22,

puring this shutdown, the HPCI turbine contrel valve shafte
were replaced and adjustmerts were made to the HICI turbine
1inkages, A checkout of the HPCI turbine and testin during
the subsequent startup indicated that adjustments made to
the turbine linkage were successful, Additionally, the RCIC
isolation valves were repaired and proven operable,
Maintenance was completed and the reactor made critical and
the Unit was synchronized on July 24, By July 28, power had
been increased to 790 Mwe,

Follrnwing the etartup on July 24, high nitrogen makeup
requirements to the drywell prompted an investigation., A
ghutdown was initiated on July 28, A torus entry and
inepection was made, No obvious cause could be identified,
A zero Aifferential pressure test for vacuum breaker
operability 4id indicate some friction in the mechaniem,
The torus to drywell vacuum breakers were then cleaned and
lubricated, A torus to drywell leak test was performed and
found to be savisfactory, The reactor was returned to
service and the turbine gernerator synchronized on July 31,
Full power operation was achieved on August 8,

On August 9, surveillarce testing of the RCIC System
identified an inoperable outer {soiation valve, The inner
isolation valve was cloeed and the RC1T System declared
inoperable, Surveillance testing of the HPUI was
successful, FReactor power was reduced to 314 Mwe or August
12, to repair this valve, Following repair and testing,

power level was aga‘n increaeed with full load being
achieved on August 17,

During surveillance testing of the HFCI on September 1, the
steam supply valve failed to open., The RPCI was declared
inoperable and the required surveillance testing performed,
Puring the performance of the ADS logic System Functional
Surveillance Test, (reguired by HPCI being inoperable)
petpoint drift of the timers on thie system was noted., A
power reduction was initiated until the timers could be
properly adjusted and the surveillance test repeated,
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operation of Unit 3, at eesentially full load, continued
throush September 24, On September 17, the HFCI was d3alrn
declared iroperable because of the failure of the inles
steam supply valve to cpen., Repairs were mace and the HPCI
returned to service on September 12,

on September 2%, Unit 3 was removed from service at 4:20
a.m to accommodate a maintenance outage, The primary
activities during this outage were associated with
correction of leaks in the heat cycle, correction of several
steam leaks in the drywell, repair of RPIS {nstrumentation,
and tack welding of snubbers in the drywell.

During the outage, surveillance testing {dentified two MEIV
problems, One valve had a bad 1imit switch and another
failed to reopen after test closing, Both problems were
repaired and reactor gtartup was begun with criticality
achieved on September 30, Startup operations included
gurveillance testing of the HPCI System at approximately 150
psig, During the quick start test of the HPCI, the turbine
failed to produce the required flow, This was caused by
failure of the automatic control module in the flow
controller, Following replacement of this module, the test
wae successfully completed, The turkine generator was
synchronized on October 1V,

Approximately S0% power was attained on October 3., At that
time, 1oad was reduced due to a main steam line activity
increase coused by a primary coolant chemistry upset. This
was caused by injectisn of air or resin into the reactor
vessel from the KRWCU system following its return to a vessel
to vessel pode of operation, Following the retura of
primary coolant conductivity to rnormal on October $, the
power increases were continued,

On October 3 and &, Unit 3 experienced an iodine release,
The rate of releage wae approximately 80,000 uCi per day
which is 2348 of Technical Specification limits, By the
morning of October $, the rate was about 1200 uCi per day
which i8 less than 4§ of the Technical Specification limit
(See LER 77-04%/17-0 for Unit 3). Jodine levels continued
to drop. This probles was caused by the venting of the RWCU
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system heat exchangers, On Octoler 4, a load reduction was
required due to s trip of the recortiner or indication of
high hydrogen concentration and a elight loss of vacuum
which followed, The problem was traced to & cloeed valve on
a steam lire return from the recoebiner preheater, The
valve was opened and normal operation cont inued, Unit 2
reached full power operation on October 10.

on November 7, a feedwater heater leak was suspected baced
on a disparity between different flow indications, An
{nwestigation followed, which indicated a leak in the ‘A’
heater string, Load was reduced to about 800 MWe and the
‘A' heater string was removed from service, 1oad wae then
increased to about 980 MWe,

Unit 3 eontinued operation at about 93% power (980 MWe)
un+til November 26, when a controlled ghutdown was initiated
to repair heater leaks, Unit 3 was yemoved from sexrvice at
10:16 a,m. Unit 3 remained shutdown until December $ to
allow repairs,

During the Unit 3 startup on December §, a reactor scram
from about $% power occurred, The ecram was caused by low
water level when two reactor feedpumps failed to respond to
control signals, The reactor wae restarted at about 6:25
g.m, on December 5, The generatox was on the line at 9:07
a.m. orn December €, but was removed from service at 3125
fom, because of a reactor water chemistry problem caused by
resin from a condensate/demineraliger., This resin had
leaked from loocse elements and was carried into the reactor
vessel. At about the same time, the HPCI was declared
{noperable due to a foreign material (cap screws) being
found downstream of the HPCI turbine exhaust. After
ronsultation with the rurbine manufacturer, the bolte were
determined to be from support brackets for flow reversing
chambere 4n the turbine,

Onit 3 remained ehutdown for HPCI turbine repairs until
early on December 11, Unit 3 generator returned to service
on December 12, However, the Unit was limited to 60 Mwe due
to cracked low pressure crossheads on both recombiner
pechanical compreesors, A shutdown was begun on December
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PERSONNEL EXPOSURES § BADIOACTIVE RBELEASES

A.

Ce

D.

E.

F.

G.

personnel Exposure by Job Function

A tabulation of station, utility, and othuer personrel
receiving exposures greater than 100 mrem/year, ané
their associated man rem exposure according to work ani
jobt, function i presented for Units 2 and 3 in Tatle 1,

Wholetody Exposures

Annual wholebody exposures for the year are reserted
in Table 2, in accordance with 10CFR20,U07 (b).

Liguid Radioactive Release Data
See Table 3

1sotcpic Analysis of Liquid Radicactive RelZamse
See Table U

Gaseous Radicactive Release Data

See Table S

tsotopic Analysis of Gaseous Radicactive Effluents
€ee Table 6

$olid Radioactive Waste shipments
See Table 7
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BUACH BUTTOR BETS 24 ) » ISOTOPIC ANALYRIS OF GASLY CAVIOACTIVE EFFLUENTS (in Curtes) 1977
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PEACH SOTTOM UNITS 2 & 3 - SOLID RADIOACTIVE WASTE SMIPHENT ' g?
Juoy AUG SEPT ocT "oy o 28 rray
9f shipwents b 17 29 26 7% 22 14
Volume of waste ift)” 9.75E+0) L.2LE*03 | 1.GOE-0h 6. L5503 ].93€+0} L. 26603 § i b
Activity, curies 1.338-0! 1 A0E-0F S i 2 5.]1-02 !.'ng*_i 5. 51€- ! B4 AN 4
Shipping dates (# of shipments}| | () i t2) ) 3 1oL Tl €7 3
s (0 2 (1) 2 41) & (1) 2 () 2 41} !
6 (2} USS L3 7 Ay 5 (1) 3 42) & (2 ¢
7 (1) B (1) 9 6 (1) & (2 r )
Dteposition - All waste 8 (2) 9 (1} 12(1) 7 7 ® (1)
shipped by Hittmen Nuclesr 1142} 1141} 1341} i) LS 9 (2
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in trucks to the Chem. Nuclear | 1371) 1601} i5(1) 12(n) 1142} 13¢2) |
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PEACH RO TOM UNITS 2 & 3 - TSOTOPI

!’\ﬂ?:\l’y
Strontium-8S

S*sontium-90

Cesium-134

roqiu- 137

IOJ‘ﬁ"lx‘

Cobalt-60

S—

9.73E-06

—————————————— S —

———————

S _16F-06

44c-02 ! S _B82E-0ObL

- -_,_____,‘__-___——-—_

S.1E-02

b RS

e ——————————————————————————

9.S49E- Ol

2.33E-03 _B7E- 04

R S

-

ADIDACTIVE RPLFASPS {In Certes)

ANALYSIS OF

A Fe e

S SRR

6.s6r-0

1.51E-0
-

1.61E-¢

Zinc-65 g»S 17E-03 * 1
Msnganese-54 * ¥
—ee - ———— D
Chromium-51 v 9 1F-0kL
e ———— - e e e e —————————
Zirconium-95 B *
Molybdenus-90 : o i *
Lanthanum- 140 * ! 4E- Ob
Arsenic-76 | 1.4E-03 2.04£-03
| ‘
Sodium-24 { 1.0SE-01 #
Neptuniu- 39 2.99E-03 | ,
lodine-132 1.2E- 04
———————————————————— —— _«_,_,_,“',V e e e e———— e e
lodine-133 | &.6F- Ok 6.3E-05
———————— —— —————— ——————— - DA ——————— — — -

lodine-135

y 02F-01 < ASS 3

Total {(Curies)

thiam mir

Aeteoctable sctivity.

1.29€-C




“pf=-

TABLE I1II-F

PEACH BOTTOM UNITS 2 AND 3
GASEOUS RADIDACTIVE RELEASE DATA

1976
JULY AUG. SEPT . 0CT . NOV . |_PEC. TOTAL
Mixed Moble Gases Ci { 9.81€E%04 § 9.74£+03 | 1.90C+00L 1.26£+06 | 7.800403 | 1. hr ch | 6. 9hge0k
¥ of Tech. Spec. Limit (1) 1.51€+00 | 3.01g+00 | 2. AkEs00 | 1.36€:00 | 7.53C-0! L 78F - 1.72€+00
Jodine 131 Ci 7.77€-02 | 9.93¢-02 | 1.38E-01 | L.10E-02 | 1.BSE-" LAl -r7 1 3.91€-01
% of Tech. Spec. Limit (2) 1.676+01 | 3.2LE+01 | 3.B0£+01 | 1.24E <01 3.8&(.(&:;;1_'15_-"*5; 1.A1E401
Particulates>B Day Half Life 1.68E-03 | 1.18€-02 | 9.73E-03 | 6.20€-03 | 1.52E-03 | -.c2€-3 | 3.15€-02
Alpha Ci_ (6) |<6.926-08 [(6.98£-07 &1.17E-Gv «2.96E-C6 K2.20€-07 (<) 16E-09 | 5. 30E-06
% of Tech. Spec. Limit (2) 4.796-01 | 5.006+00 | 2.84g+0C } 1.50€+00 | &4 LIE-O! ;,:qg.pq{ 1.0LE 00
Tritiem €1 (3) 1.20E+00 | 1.036+00 | 1.28£+90 | 2.12€+00 | 1.91E«00 r.:6somi 9.70€+00
Max. Noble Gas Release Rate pCi/sec 1.00E+06 | 3.75E+04 | 7.S5E+04 1.80£+0L | 5. BE+OL 3.06Es03 | 1.00E+05
Date: 7-11-76 8-18-7¢ a-19-76 10-8-76 11-16-7€ | 12-18-76 | 7-11-76
. " Tech. Spec. Limit for Maximum
N le Gas Release (1) 3.066+01 | 1.326+01 | 2.40E+01 | S.94E+00 | 1.81E<07 | '.S6E-CO 1.06£401
Maximum ¥ of Tech. Spec. Limit (1) 3.06E+01 3.00£+02 | 7.09E+01 3. 18«01 2.9€+01 1.L2E 01 3.00¢ 402

{1) Basis: Tech. Spec. 3.8.C.1 (4) Average for 6 month period.
{2) Basis: Tech. Spec. 3.8.€.2 {5) Maximm for 6 month period.
{(3) Quarterly {6) Determined by ratio method.

Revised 2/78 - Mixed Noble Gases value for July corrected
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I, INTRODUCT ION

In accordance with the Unique Ree
porting Requirements of Technical
Specification 6.9.3., this report
summarizes the Effluent Release Data
for Peach Bottom Atomic Power Station
Units 2 & 3, This data covers the
period January 1, 1977 through June
30, 1977, The notations E+ and E-
are used to denote positive and
negative exponents to the base 10,
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Tabie

PEACH BOTTOM UNITS 28 3 - LTQUID RALIDACT IVE RELEASE DATA 1977

r"‘— AN, FEB. MAR CH APR 1L HAY JUNE TOTAL 4
Gross Activity (B.v)

Total Curfes Except Tritiuam 3.22e-01 2.22e-010 2.98E-012 2.70€8-02 .28 01 S.89%-01 1.51E+00 4
Ave. uf i/mt Gross Activity (except

Iritium} at Point of Relecase 1.10€-08 1.20£-08 1.66E-10 i.78e-08 3.72e-08 h.2& 08 1. 0E-0F
Total Curfes of Tritium 1. 16E+C1 8.85¢+00 5.59+00 $.92E+00 7.75E+00 %.33€+00 L.8ev0
Average pCt/ml Tritium at

Point of Rslesse 3.93E-07 L.63E-07 L.W0E-07 4.20£-07 8.90€-07 3.12e-07 L.45E-07
Total Curies Alphs 1.69€-05 2.15£-04 B.48E-07 6.40E-07 5.16£-07 1.66E-06 2.36E-04
Average uf§/ml Alphs at

Point of Ralesse 5.73e-13 1.13E-11 6.68E- 2.71E-14 5.93E-14 1.19%-1) 2.186-12
Total Curies of Rissolved

hobl. Gases V40K «00 1.74E-01 1.15E+00 1.64E 01 2.83E-0! 3.28£-01 3.4LBE+00

iAverage pCi/mi of Noble Gases

At Point of Relesse L.J5e-08 9.11E-09 9.06£-08 6.10E-09 3.256-08 2.367 08 3.22e-08

Haximum uli/ml Released except o

Tritium - At Point of Release 1.08€-07 2.456-07 | 1.09%-08 |1.786-08 | 2.356-07 | 3.086-07 | 3.086-07 (3)
Total Volume Gallons: 1. LOE+06 1.176+Cé 7.13E+05 1.02£+086 1.296+06 9. 478405 6.54E+06

of Wastes Liters: 5.2LE+06 4 428406 2.70E+06 3.86E+06 4.87€+06 3.58E+06 2476407
otal Volume Gallonss 7.B4E~09 5.64E+09 3.35£409 6.23E+09 2.30E+09 3.676+09 2. 90E+10

of Dflution Liters: 2.956+10 1.91E+1C 1.278+10 2.38E+10 8.70E+09 1.39%+10 1.08g+11

{1) X of Yech. Spec. Curie Limit & .838+00 3.335+«00 L.47E-0) 4.05€-01 4.B5E+00 E.84E+00 3.78£+00 (2)]

(1) Basis - Tech. Spsc. 3.8.8.2
{2) Average for & month period

(3} HMeximus for 6 month period.
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PEACH BOTTOM (MITS 2 & 3 - ISOTOPIC ANALYSIS OF LIQUID RADIGACTIVE RELEALES (in Curies) 197

ISOTOPE JAK. FEB. HAR . AP . HAY JUNE €1 TOTAL
Strontium - 89 54764 2.93E-03 | 3.54E-05 | 2.286-05 | J.W0E-O& | 2.66E-83 | 6.14E-0)
Strontium - %0 2.97E-05 5.70E-05 7.6TE-06 1.126-05 1.59%-04 | B.27¢-04 1.096-03
Cesfum - 134 6.20E-02 5.136-02 | B.OLE-03 | B8.376-03 | 3.56E-0! | 2.40£-01 7.26E-0)
Castum - 13) B.J0£-02 | {.3LE-02 | 1.16E-02 | 1.18E-02 | L.586-01 | 3.126-01 9. 4kE D1
fodine - 131 5 .00E-01 1.31£-02 - 3.39%-04 | 1.836+00 | 2.7%-02 | 2.37€+00 |
Cobalt - 58 1.00E-02 * - . 1.928-04 - 1.026-02
Cobalt - 60 2.706-02 3.89E-03 | 8.63e-04 | 2.285-03 |3.0%-02 | 2.536-62 | B.79%-02
Zinc - 65 9.30E-G2 L.59E-02 | 9.14-03 | 4.916-03 | 3.9%6E-0! | 3.528-01 9.01E-01
IHanganese - 54 3.90E-03 | 4.306-0) - - 15103 | 9.5%-03 | 1.93E-02
Chromium ~ 51 6.70€-02 6.0%-03 * 6.28c-04 | 1.266-02 - 8.635-02
Zircontum - 95 1.60€-02 - 6.226-0) - I.SNE-0) | 2.76E-06 | 2.80%-02
Holybdenum - 99 i.JOE-03 - * - 1.48¢-03 1.756-63 | &.93E-23
Lanthanus - 140 6.20£-0% 3.L7E-04 - 1.61E-03 * - 2.788-03
Arsenic - 76 2.20£-0) 3.076-02 | 3.49%-02 . L.9E-0) | 34502 | 3.25E-01
Sodium - 24 6.20£-03 4. 88e-03 * 177604 | i.636-02 | 1.89%-02 | &4.658-02
Neptonium - 239 1.00E-03 * - . - - 1.00€-03
Iodine - 132 - * - 1.18e -0k - - 1.186-04
lodine - 133 L. 90E-03 1.156-03 ” * 8.91£-03 6.13E-03 2.11€-02
lodine - 135 * - - ® 3.0IE-03 | 11303 | 4.24-03
Stiver - 110M 1.40¢-02 2.38e-03 L.61E-C3 1.436-02 1.14E-02 8.02¢-02 1.22e-01
Cerfum - 144 - 3.206-03 - * - — 3.206-93
Strontium - 92 - - 2,626 04 - - - 2.62¢ 04
Total 1. 12E+00 2.336-01 | 7.576-01 | L.WBEDZ | 3.14€+00 | 1.10€%00 $.72€+00

* iess then minimum detectabls activity
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FEACH BOTTOM UNITS 26 3 - SOLID RADIOACTIVE WASTE SHMIPMENT 197)
[ AN FEB HAR CH APRIL HAY JUNE TOTAL
Fndaor of shipewnts 1y po 27 2% 28 3 149
Fon.- of waste (ft3) L.J4E+03 | 6.03E+03 6.84E+03 7.64E+03 | 6.9%+03  [1.026+04 L. 24E <04
ctivity, Curles 4 _86t+01 4. 90E+01 1.066+02 7.256+0% | 2.428+02 1.06E+02 6.246+02
hipping Dates/¥# of shipaents Y2 /1 /1 i /1 74
s/t 2/2 an W2 3/ 2/
6/1 3/1 3/ s/t W2 i
9/1 /1 6/1 &8/2 &/3 &/
10/ 9/2 &/1 a/2 ¥ 8/3
12/2 iv/1 Vi o/t 1w/ 91
14/2 15/2 11/ 1/ 11/ 1w/
18/1 12/1 11 1272 12/3 13/2
23/ 18/1 15/2 374 ) 13/1 /1
28/13 191 16/% 191 16/ 15/2
26/1 20/1 17/2 20/1 17/4 1672
22/ 221 18/1 21/2 18/1 17/
30/1 23/1 20/1 22/t 20/2 /2
31/ 24/ z21/2 2/ 21/1 21/
25/1 23/2 %/2 24/ 21/2
21/2 25/2 27/2 25/2 23/2
%l 29/2 usf;z W2
1 27/2 23/2
‘g:: Soltd Radicactive Waste 29/1 371 28/1
pped by Hitiman Nucloar end /2 /2
Development Lorp. §n Trucks ",| »
to th Chem, Nucleer Corp. 3

Barnwell, South Ceroline.




