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‘ PREFACE:

The eighth’ Semi-Annual Operating Report is submitted in accordance with

?Section 6.6.1 of the H. B. Robinson Unit No. 2 Technical Specifications.’ :  ?§

zihe"réportrrelates plant bpefating experiences and pertinent information

‘regarding operations-dufing the period of January 1, 1974, to June 30, 1974.

SUMMARY:

The first four months of tﬁis six-month period constituted routine operations.
Effort during that time was directed toward preparatioms and planning for the
1974 refueling outage. The final two month's of this reporting period involved'
the outage and refueling pperétions. Refer to Appendix I for a summary of thé
.outage‘events. The following»ﬁonﬁhly summaries relate the activitigs which took

place during the six-month period.

il



SECTION I

' MONTHLY REPORTS



REPORT FOR JANUARY

" plant Operations S

’;ﬂPlant load was reduced on three occasions this month to perform secondary
1 system_repairs. The repairs consisted of repacking "A" heater drain pump

and replacing fuses in "A" condensate pump breaker.

One plant shutdown (15 HR 15 min) occurred on January 20 in order to repair

overheating bus duct supports between B & C phases.

In addition to this, there were five trips and brief shutdowns. These are
summarized in the monthly outage report. The plant achieved a maximum thermal

output of 2200.0 mega watts on January 13 and l4.

Abnormal Occurrences

1. Following routine sampling and analysis of the Boron Injection Tank and the
Boric.Acid Storage Tanks on January 3, 1974, it was reported at approximately
1000 hours that the Boron concentration in the BIT was 17913 ppm and in "B"
Boric Acid Storage Tank, 18023 ppm, which is below the minimum 20 000 ppm
concentration required by the Plant Technical SpeC1f1cat10ns. "A" Boric Acid
Storage Tank concentration was 20,650 ppm. Due to the inconsistency of the
analysis, there_was some doubt.as to the validity of the‘results, however, the
decision was made to piace the Reactor in a Hot Shutdown condition until such
time that it was proved that the BIT Boron concemtration'was above the minimum
Technical Specification limits. At 1602 hours, a sampie of the BIT indicated
a concentration of 20,822 ppm and the instructions to retire the unit were
temporarily rescinded. Subsequent samples proved this analysis to be correct,
therefore, safe Reactor operation was assured and the unit maintained in

service.




AThe line between the concentrates holdiﬁg tank pumps and the Boric Acid Tanks

had become pluggéd with solidified Boric Acid on December 31, 1973. It would
appear that following the transfer of acid on December 31, 1973, that the line
was not completely flushed, allowing a pocket of concentrated acid to solidify

in the line.

The unsuccessful attempts to clear this line on January 2, 1974, allowed the
concentration in "B" BAT to become diluted and led to the possible dilution

of the BIT on January 3, 1974.

- On Monday, January 14, the computer was taken out of service for replacement

of a faulty core card. Repair'work of this type requires that all entered

' constants be re-entered into the memory. This was accomplished by use of a

special teletype tape called the "common tape". This tape had been punched

on January .8, 1974, so it did not contain the new limits. Therefore,

~obsolete F(z) S(z) limits were entered and went unnoticed until Wednesday,

January 16, 1974. These limits were exceeded in reactor operation during

recdvery from a load reduction on Tuesday, January 15.

Noting the amount of conservative margin incorporated into the limits, it is
highly unlikely that any adverse effect was suffered by the fuel. A flux map

was made on Monday, January l4. An analysis of this map'that incldided correc-

, tioﬁé for power and included 3% additional decrease in the Fg limit to

account for exceeding F(z) S(z) limits, proved that the limiting value for

n
F& was not exceeded.

On January 25 following a secondary system repair load was being increased on

the unit when control rod H-8 (bank D, group 2) was observed to be SO‘SEeps

)
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below its bank at 1605 hoﬁrs. Load increase was curtailed and preparations -
made to realign H-8 with its bank. ﬁhen H-8 was stepped by itself an
"Urgent Failure" alarm was received which would not reset from the RIGB.
Anv”Urgent Failure" was found on the 1AC rod control cabinet. Further:
investigation revealed that.the»stationary gripper main power fuse for
Control Bank‘C, Group 1 had blown. Sincé this failure inhibited norﬁal
operation of the control rods receiving power from this cabinet, more

than one inoperable rod was present which violated Technical Specification
3.10?5.2. At this timé the plant was at 88% power, and boration was
initiated to place thé plant in the hot shutdown condition. This failure
did.not inhibit normal rod insertion from a reactor trip. Vbltage
measurements were made in the rod control cobinet, and no abnormal condi- -
tions were found. At this time the affected group was placed on "bC hold"
“and the blown fuse replaced. The "DC hold" was turned off, and the
affected bank test operafed satisfactorily with no ;rgent failure.
Boration was then terminated with the plant at 76% power. Alignment of
H-8 was restarted and was completed satisfactorily‘with no‘urgené failure.

Power was then increased as required by system load.

The three abnormal occurrences described above were duly reported per

Technical Specification requirements.



" CAROLINA POWER AND LIGHT COMPANY
H., B, ROBINSON STEAM ELECTRIC.PLANT
UNIT NO. 2 January, 1974

N T e T O P T e

EYCNEN

I. Nuclear Generation

A. Number of times the reactor was made critical. 5

. _ ‘ , 1
B. Gross thermal power generated (MWH). - 1,506,432 :
C. Hours Reactor Critical . ' 726.08

II. FElectrical Generation

A. Gross power generated (MWH) . 4 497,692 -
B. . Net power generated (MWH). o 473,729 :
C. Length of time generator was on line (Hours). : 719.62 |

III. Solid Radioactive Waste

A. Total volume of solid waste shipped (Cubic Feet) . 547

B. Total ‘estimated Radioactivity involved (Curies). 1.871

C. Disposition of materials shipped.

Date - Quantity (Ft3) Destination
1-11-74 547 | Barnwell, S. C.
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January
OUTAGE REPORT

PLANT STATUS DURING

NUMBER DATE TYPE SHUTDOWN CAUSE CORRECTIVE ACTION DURATION
1 1-9-74 |Trip Hot Shutdown High level in steam generator |Established proper 2 hr.
#1 while increasing load after |levels. 0 min.
weekly turbine valve test.
2 1-9-74 |[Trip Hot~ Shutdown High level in steam generator Established proper
: ' #2 while recovering from pre- levels.. 1 hr.
vious trip. ' 29 min.
3 1-9-74 |Trip Hot Shutdown High level in steam generator |Established proper 1 hr.
' ' #2 while recovering from pre- levels. 48 min. -
vious trip.
4 1-20-74 |Scheduled | Hot Shutdown Repair bus ducts to reduce Repair work completed |15 hr.
heating of supports between : ’ 15 min.
B and C phases. Repair '
secondary leaks.
5 1-26-74 ITrip Hot Shutdown" Reactor trip due to turbine Replaced fuse 2 hr.
: trip. Turbine trip was. caused 50 min.

by the voltage regulator
failing when a fuse blew on "B"

phase for the voltage regulator|




' AT_@NFE January, 1974

' “‘OUIPME.NT

am— a8

EFFECT ON
SAFE
OFPERATION

MALFUNC [ .ON

CAUSE

RESULTS

CORRECTIVE/PREVENTIVE
ACTION

Rod Position
Indication System .

Spent Fuel Pit Cooling

"Pump Motor

Waste Evaporetor

‘Station Air Compressor

Steam.Generator
Blowdown Valves

“A" Boric Acid -
Evaporator

Pressurizer Pressure
Transmitter - 445
(PT-445) -

Reactor Plant Makeup

A" Instrument air
dryer

Al and npn Boric Acid

Tank Level Indicators

'-Automatic Rod Control

System

None

None

None

None .

None

None

None

_|None

.'None.~'.

None‘

None

N7 and J3 were. out of
_cal1bration

. Iaek of lubricant around rear

motor bearing.

IDefective coil in eductor valve

|Defective airline to the
ﬂ;temperature controller

. Limit switch on Valve V1- BC

out. of adjustment .

1 Water in the level and vacuum
: transmitters

Defective Power Supply

Level Control-114:-2X -
(16-114- 2X) had a defectlve
coil

Faulty bushing on fan shaft

iSight”glasses'out ofrposition
on level indicators 106 & 108

|First stage turbine pressure

transmitter PT-446 was
defective

High readings on

IN7 and J3

Excessive noise

Eductor valve f
inoperable

Loss of tempera-
ture control

Blowdown Valves
would not stay

open.

Transmitters were

|pegged low

lErratic'Indica-

tions

Erroneous reactor
makeup water alarm

Fan:shaft was
binding

Improper indica-.v
tions

PT-446 failed high:

N7 and J3 were calibrated.
The rear motor'bearing‘was
repacked

The coil was renewed.ﬂ
The airline was cut and a
union installed.

The limit switch was adjusted;

The transmitters were disas-
sembled and cleared of all
water.”,,

The power snpply'was replaced.

The coil was renewed. .

The bushing was polished and
1ubricated.

The sight glasses were,
repositioned

The transmitter was replaced

|and the new one calibrated.

TAA




. Annunciators.

Defective lock-in relays on
Recorder No. 4. :

A

Recorder No. 4 in-

MAINZRNANCE  January, 1974
EQUIPMENT Esggm . - MALFONCLON, e CORREC’I'IVE/PREV VE
4 OPERATION CAUSE RESULTS ACTION
Axial>Power Distribu- |’ The power level bistable l~& I1| APDMS Power level ‘|The bistable and the NIS inputs
- tion Monitoring i I ‘tand the Nuclear Instrumentation|bistables would were calibrated o
System (APDMS) None System (NIS) inputs to the not denergize when .
P ' Bistable were out of calibra- power went below
tion.” -, : : 92% - '
"B" Service Water . Defective oil seal in- thef'¢¢7' Excessive oil - - The - defective oil seal ‘was
booster pump’ |None pump bearing: housing leakage renewed. l}v : :
_ Full'Lengtn Rod Con- . .The liftcoil had a- defective - }control Rod #48 The connectOr was repaired.
| trol System . . None . {cable connector would not move witlh -
R ' S ' other rods in its
_ | group.
.Flux'ﬁapping System None 'Radial Lead Resistor "RB" was_ Improper-indica--' The reeistbriﬁRES‘ was renewed.
18 3 L ‘ defective. S - jtion from M"E" . - P e v
detector power’
. supply. & .
| Full Length Rod Control None Stationary power fuse F6 ‘for No rod movement. . [Fuse F6 waegreplacedrlpm
: T : Group 2 rods in power cabinet/ o » S T r e
AC _was blown :
Al Instrument Air .| Lack of Lubricant in the fan ' |Dryer inbperable The fan motor“was‘lubricated
Dryer None motor ; - : S Lo
:NRAB;Recorderﬂ .None:g Defective filter capacitdrs'in Erraticiindication=The filter capacitors were'
o o ‘Ithe No. 1 Servo Amplifier replaced.hﬂgﬂng' :
R I T et . R - R , O R
Boric Acid Heat Trace |None - | Defective relay switch on Erratic Alarms The relay switch was replaced
S o : circuits No. 48 and No. 50." ‘ : and a new heat’trace cable was
{Defective cable in Circuit installed PR
| No. 67. o
Primary_Makeup_System None |Defective Coiliin relay-114-2x Erratic Alarm The coil was replaced in relay
R o L : ' ’ IR ' : ,114-2x e
"CY" Loop Accumulator [None ! Defective relay on Cérd-No(-? Hi/lo Alarm would The - defective relay was
: of the Lundell Annunciator not clear. replaced ST e
Heat Tracing |Missing spring on timing cam - |Improper IndicatiorA new: spring was, installed on’
None pawl of Recorder No. 3. ' Jlon Recorder No. 3 The relays were|-

Recorder N ;‘3.'
replac Reci

operable -




MAIM!I!ANGE

January, 1974

¥

. EQUIPMENT arm | MALFNCT.OF | CORRECTIVE/PREVENTIVE
- BQULFHENS OPERATION CAUSE RESULTS ACTION
"B" Charging Pump : LC 200A, 1LC200B, and LA 200 "B Pump on 'LC 2004, LC'ZOOB;'and;LA 200
Leakoff System . None - were. out. of calibration charging pump - were calibrated. .
B R s : ' o leakoff system — e e -
-Joperated continu-
ously ‘
A" and "B" Boric _ | Level ‘transmitters LT 106 and,;.Tanksvoverflow‘at LT 106 and. LT 108 were
Acid Tanks None LT 108 were out of calibration jhigh alarm set- calibrated. o
s SRR - : ‘point v ) L
Waste EVaporator : " L ’ . ' '
Feed Tank Heater . None Heater had a 480 volt ground Failure of feed The feed tank heater was
S U S S S S tank heater ' replaced RS KPS '
Boric. Acid Heat: Trac- ' V Defeptive'eable in the secon- |Failure of c¢ircult|A new cablefwas installed;
ing ' None dary circuit of Circuit No. 43 o " "vﬂ o
No. 2 Steam Generator |None - Flow Transmitter 487 was out Improper indica- FT-487_wasfca1ibrated, ;
Feed Flow . . : : | of calibration : tion - : TS T SN B
Flow Indicator (FI- 487‘ .
Rod Control' . None - Power mismatch 'summator QM408K Rods occasionally The summator (QM408K) was
was out of calibration stepout with "'T" calibrated
a ave and "T" ref :
_ - equal
R-21 Radiation | L » L | -
monitor vacuum pump None -|Defective vanes and bearings Tmproper Operation |New vanes and bearings were
x S : : installed :
'?1uxtMapPiqngY$§¢m '-Noneﬁi L Defective diode in "AY Detector|{Improper Operation Theadiode was renewed. -
Flux Mapping System None ‘| Defective "S" Pen on J3 connec-|Inoperable light |[The pen was repaired. ..
; R tor of Detector "C" - on ten pass selec- D ‘
' tor switch for J10
Auxiriary feed water T I Defective pressure gauge Reading 200 psi The . pressure gauge (PI 1424)
pump discharge pres- " S 2 while pump not was renewed. - '
Sure.gauge (PI-1424) None operating _
i No. 3 Steam Generator o o : i15494 Was,ont'ofica}ibration Improper indicatiorLI-494vﬁasﬂ
Le"el C°ntr°1 (LI 494) Nome .. . | .. ~ R N e




January, 1974 -

MA{HII‘&ﬁgE |

"lvalve out of adjustment

eliminate leakage‘

EFFECT ON MALFUNC [;'ON
EQUIPMENT SAFE ‘ — '
M | OPERATION CAUSE RESULTS
First stage pressure ' | Defective bourdon tube in,i PT 446 became -
transmitter (PT-446) INone PT-446. : : erratic. :

"B" Residual heat. { The magnetrol level switch out Impropef;operation itch was
‘removal pump - (BRHR . of adJustment. of '"B" RHR Pump adjusted. '

Pump) g . : None . . 4 S S o
9A"_Gas,Stripper] None , Defective diaphragm in valve Excessive leakage |The diaphra‘
e T ‘ . CV-6 . ; E : Valve. CV36'
Boric Acid Heat Tracing-Nonel Damage heat trace cable in Circuit Z52 The cable wa o
' S : o _'Circuit z52 : inoperable »_ -
Flow Indicator 934 -Noﬁei' |Insufficient heat tface cable  |FI-934 voﬁldfnot_ A higher gaug was7insta1-
(FI-934 Boron Injec- | - ' ' ; respond to a . led and. the 51 ing lines were
tion Tank Flow) change caused by ' f
Boric Acid solidi-

] fying in the sens-

: ing lines_'

Radiation Monitors R-l]None : Defective vacuumvpumpv Unable to”obtaiﬁ_ The vacuum’ pump;for}erl and
and R-12 Vacuum Pump o sufficient flow - |R-12 was replaCed;“zv B
Control Rod H-8 None The Rod position indicator .Impropef indica- |The rod pOSition“-ndicator was

' ' was out of calibration ° tion calibrated _
Waste Evaporator None' . ' Defectivevdiaphragm in the air Exceseive Leakage The:diaphra eplaced
' ' _ |operated isolation to level : S A
controller valve
Waste Evaporator "INone Diaohragm in the level control EXCessive_Leakage The diaphragm was adjusted to .




REPORT FOR FEBRUARY

Plant Operations

Problems with “A" heater drain'pump persisted_dﬁrihg the month. Load was

1 reduced on february 14 to repair a flange leak on the’subject pump. The
plant was retired for a brief period on February_?4 to add individual balance
lines to the condensate pumps (Refer to Modification No. 196 in Modifications
to Facility Design section of this report). Two tribs occurred during thg‘

month's operation and are summarized in the month's outage report. On Feb-

ruary 6, 7, 8, and 12 a maximum thermal output of 2200 th was dchieved.

Abnormal Occurrences .

1. On Pebruary 5 two I & C Technicians departed from the containment at 1533
© hours and notiffed the control operator of their departure. The I&C Techni-
cians did not verify if other personnel were in containment and did not

lock the containment personnel hatch on departure.

At 0933 hours, February 6, 1974, the personnel hatch was discovered unlocked,
and reported to control operator. This constituted an abnormal occurrence
as defined by Technical Specificétion 1.8.G, violation of Adminsitrative

Procedure Paragraph 6.4.2.A and B.

2. At 0847'hou:s on February 6, 1974, the Control Operator observed that the
~green (stopped) indicating light on fan unit HVH-1 was noﬁ illuminated. The
operator replaced all HVH-1 indicating lights at the RTGB without success.

At 0850 hours the control operator's attempt to start HVH-1 was unsuccessful.
This resulted in an abnormal occurrence as defined in Technical Specification
1.8.d. A and ﬁ containment spray pumps were then test operated satisfactorily

as required by Technical Specification 3.3.2.2.a.
12



Instrumentation and cont;ol personnel investigated the failure and. found
a blown control power fuse. Further iﬁVestigacion'fevealed that a short
in the controi power circuit existed at the remote control station indi?
cétiﬁg lightcsocket. The defective socket was femoved for repair and
fuses replacéd.- HVH-1 waé satisfactorily test operated from the RTGB

and ité remote cont?ol station, and was returned to service at 1145 hours,

February 6, 1974.

The two occurrences were reported per Technical Specification requirements.

Change in Key Supervisory Personnel

During thié month the Administrative Supervisor position was vacated by
M. Johnson who accepted a job in the Raleigh General Office. The
Administrative Supervisor's responsibilities were assumed by J. G. Hammond

who was previously a member of the plant engineering staff.

12
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II.

1I1.

CAROLINA POWER AND LIGHT COMPANY .
H. B. ROBINSCN STEAM ELECTRIC PLANT
UNIT NO, 2 February, 1974

Nuclear Generation =~ . A o T

2

A, ‘Nuﬁﬁériof ﬁiﬁés fhe réééﬁ&g.was‘ﬁade ﬁritiai:
B. Gross thermal power generated (MWH). 1,409,549
C. Hours Reactor critical | 665.94
Electrical Generation
A. Gross power generated gMWH)..' 466,862
B. Net power\generéted (MWH) . 445,034
C. Length of time generator was on line (Hours). 656 .02
Solid Radioactive Waste
A. Tarsl unlume of enlid waste shipped (Cukic Pert). 644
B. Total estimated Radioactivity iﬁvolved (Curies). 657
C. Disposition of materials shipped.

2559 Quantity (Ft3) Destination

2-26-74 S 644 Barnwell, S. C.

1



M W THERMAL

2200

-

2000

1800

1600

1400

1200

1000 °

800 ‘ , 1

600

400

200

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1.6 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Month February N 19 74

15



February

OUTAGE REPORT

NUMBER

DATE

TYPE

PLANT STATUS DURING
SHUTDOWN '

CAUSE CORRECTIVE ACTION DURATION

1 2=23="74 | Trip Critical at zero power While shutting down for Modification completed|i? hr.
installing additional balance |and verified trip 139 min.
line to condensate pump setpoints via
received intermediate range periodic test PT 1.1.
trip due to large current
caused by power produced in
top of core.

2 2=-24=74 1 Trip Hot shutdown When returning to power Established proper 0 hr.
received steam flow feed flow |flows 14 min
mismatch when "C" main steam
isolation valve was opened

3 2=24="74 } Manual Hot shutdown Manually tripped to verify None 3 hr

Trip control rod E-11 bottom 6 min

16 -

bistable operation




MAINQNCE February, 1974

System

grounded

a7

fuse each time it
was put in check
source.k ?;J-,;.\

S reor Of MALFWNCT..ON CORRECTIVE/PBEVENTIVE
iN o :
° | OPERATION CAUSE RESULTS . ACTION -
Rod Position Indication ' . =, |Rod N-7 was out of adjustment  |Rod N-7 was read- |The rod.N-7,Was:a§jnsted
System ’ ‘INone ' T . ing low N
Boric Acld Heat.Trac- Damaged leads in circuit.Pé30 Loss of heat. trac-|The damaged51eaastere7repaired
ing None Yo ' ing B Co
Radiation Monitor Rr17:None The series regulator transiétor Improper indicatiomThe,
Q806 was defective : from R-17
Channel #2;of TROTS INone |Failure in the power supplycard Overspeed alarm on|The power sqppiicard_ﬁés,renewed
‘ ’ : ' ‘ : - 1Channel No. 2 would Y A ' '
not reset

Pressurizer Pressure v Pressure Transmitter 445 (PT445 P1-445 was giving |PT 445 nas repiaced ‘
Indicator PI-445 None was .defective erratic indication o 5,. :
‘Rod Control System None Fuses Fu-1l and Fu?Z Were biown The 1AC rod contro]The fuses (Fu 1 and Fu-Z) were

' - ' ‘ power cabinet was |replaced.: :

in urgent failure

Radiation Monitor-20 Defective Bearings Improper Operation {New bearings and vanes were
-(R-20) Vacuum Pump None : - : ’ - : linstalled.. ' ST
Flow indicator 934 |None ‘{Indicator out of calibration Erroneous Indica-= |The indicator (FI 934) was
(F1-934) Boron ‘ tions calibrated. o
Injection Tank Flow) -
A" Charging Pump “{None - Defective secondary contacts in|"A" charging pump The'contaCtS'ﬁere,ﬁepaired
' - pump breaker would not start. ' S
"B" Main Steam Stop Excessive moisture in the open |Would ot allow The open'limit‘switchiwas renewe
valve: None limit switch valve to return to o o

: . ' : the "open'" positior S
Radiation Monitoring [ .. . . {The check source power wire was |Radiation Monitor Corrected the ground in the

None ' JR-20 would blow - - ;

power wire




: MAIN‘ANCE

February, 1974

EQUIPMENT ETRer on _MALFUNCL..ON © CORRECTIVE/PREVENTIVE
OPERATION - CAUSE RESULTS ACTIONV
"A" Boric Acid Defective diaphragm'in the Improper operation|The diaphragmdwas replaced.
- Evaporator . |None. distillate pump suction valve |of the distillate S RN I
- | pump.
Chemical Volume Control » . : o . . : : o
System |None |1 The low pressure letdown - | Excessive leakage New internals were installed in
: ' | Relief valve No. 203 was - - ' I .+~ |valwve No. 203 .
defective. ¥ e
Waste Evaporator |None - _ Defective plunger in Level LCV%1071A would A neu'plunger'uas installed.
S ' | Control .Valve not close complete o A v
"A" Instrument Air - . - TN _ . L L e ]
Compressor None Defective gasket on the Excessive Leakage |A new ghisket was installed.
‘'discharge flange ' '
‘Boric Acid Filter . ) o : ' v
Pressuie Gauges |None . Pressure indicators 113B. Improper indica- |[PI's 113A and 113B wiere .
: _ ' ‘ PT113A and 113B) were out of tion - - calibrated. .
calibration
' "B" Emergency Diesel |None . Blower discharge line elbow was| Excess leakage The crack was ground out and-
' : ' cracked o " rewelded. :
' Waste Evaporator INone | The feed punp had defective Improper operation|The bearings and impeller were
' ' ' bearings and -impeller of feed pump - replaced : ‘
. Waste Evaporator- "None.: Level Control Valve - 1071B LCV-1071B. failed |The air solenoid'was:replaced
: |had a defective air solenoid to shift to dener-| - C PR :
. ’ gized position :
: " -]allowing valve to '
vent to atmosphere
"B" and "C'" Component - The strainer delta pressure Erroneous indica-_ The delta pressure gauges were
Cooling Pumps None /. gauges were defective tions replaced.v__jf R
gi;AE‘StéééiGéﬁgraéor NOﬁefi" ' Defective solenoid pent | ALlr leakage from th% The solenoid vent was‘ .-
. Blowdown -vValve 18 Isolenoid vent re aired AT
(5G-19314) 8 ISR epatr




HATNNCE | ) |

the feed tank

evaporator

_February, 1974 -
. EFAgECT ON | MALFINCI.ON = 7
- EQUIPMENT SAFE —- '
';Q OPERATION - CAUSE RESULTS -
"B" Instrument Alr None Defective In-board motor Excessive noise - |The
Compressor ' bearing : B from bearing was
Rod Position Tndica- | The Signal Conditioning mdule | The RPI ‘System on "'I‘heﬁ: ignal cc
tion. System RPI .|None . had a zero- shift : ‘Rod E-11 would not |was zeroed.
S o trip the rod = :
[bottom bistable : _
- Liqoid_Release Flow - FI-1064 was out of calibration |Improper Indica- FI-1064iwa§:oa115?5§§d¥¥>2-"
“{ Indicator (FI 1064) |None ’ tion K T AN
A" Instrument Air _ {' The load and unload pressure Improper Operation The load and unload pressure
“Compressor . None switch was out of adjustment.' o ' switch was adJ ted
Ventilation fan None Defective oonﬁectioﬁ in wiring |Fan trips erraticlj The connectionvwas‘repaired
"B" Gas Strippef 1ane N valve CV-9 had a defectlve CV-9 would not-" A new diaphﬁagm'was,inStalled
R - diaphragm fully open S R
Steam Driven'Feed" The key on the shaft of valve Valve V1 80 would 'A'new'key“ﬁas;fhstailed :
Water Pump . . : None. V1-8C was wedged between top of|not close properly} B B
o .valve yoke and packing valve _
Radiation Monitor R-21|None The high and low flow pressure iHigh flow alarm The high and low flow pressure
: L ' o switches{werezout of calibratio would not reset. switchesIwereucalibrated,
"B" Steam Generator FCV-1931A had a defective sole- FCV-1931A was A new solenoid valve was
blowdown isolation : |noid valve inoperable installed.'“"'
valve. (FCV-1931A) .INone - : AT
"B" Boric Acid Defective float valve inside Unable to obtain |[Float was pePairedQ
Evaporatop~;*5f;qé desired. flow into ' R '




REPORT FOR MARCH

Plant Operation
Few problems occurred during'the month which limited the plant's availability.
Load was reduced on March 24 to perform an electrical repair to a turbine valve.

No other significant evolutions took place.

Abnormal Occurrences

At 1005 hours on March 20, 1974, "B" Boric Acid Transfer Pump breaker tripped
due to thermal overload. The breaker was reset and the pump restarted at
1008 hours. Pump discharge pressure was checked and found abnormally low.

The pump was secured and declared inoperable at 1008 hours.

The pump motor was checked electrically and found to be sound, thereforé, it
was apparent that the impeller had separated from the shaft or the shaft had
broken.

The redundant pump was ope;able and the system capability was not impaired.
Therefore, plant operation at full power was continued. The defective pump

was replaced with a spare pump.

This occurence was reported per Technical Specifications requirements.
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CARCLINA PCWER AND LIGHT COMPANY
H. 3. ROBINSON STEAM ELECTRIC PLANT

UNIT NO. 2 . March., 1974
1. Nuclear Generation
A, Number of times the reactor was ﬁade critial. ‘ 0
B. Gross thermal power generated (MWH). : 1,597,296
C. Hours Reactor critical - : 744,00

II. Electrical Generation

‘A. Gross power generated (MWH). ' 532,087
" B. Net power generated (MWH). S : : 507,608
C. Length of time generator was on line (Hburs). . 144

TII. Solid Radioactive Waste

A. Total wvoluma nf enlid weste ghiprad (Nuhi~ Pa-eh 0

B. Total estimated Radioactivity involved (Curies). 0

C. Disposition of materials shipped.

3. ‘
“Date ' Quantity (Ft7) Destination
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March

OUTAGE REPORT .

NUMBER
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PLANT STATUS DURING
SHUTDOWN
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DURATIOK




March, 1974

MAIN.ANCE

.Storage Tank:' 3 <«

Acid Storage Tank were. OQG of

of storage tank \
heaters '

calibration m.

o EFFECT ON MALFUNCT.'ON CORRECTIVE/PREVENTIVE
PMENT - SAFE , - ~  ACTION,
EQ OPERATION CAUSE RESULIS
Boric Acid Heat _ Defective cable in Circuit S-67 Failure of _ ' The defective ‘section:of
- Tracing None : : Circuit S-67 cable was renewed.;.ﬂ,
Hagan Protection and Protection Channel III sighal Trip setpoint The cohparat wag calibrated
Control- ' None comparator PC-457C.(low pres- shifted. s g :
sure reactor trip) was out- of :
calibration. )
Bofic-AcidnHeet_ Defective lead on strip heater | Improper operation Replaced the defective ‘heater
Tracing None ’ S of Circuit.No. E-3| lead I :
Waste Evaporator None' Defective diaphfagm in Excessive 1eakage A Qewvdiaphregm ?es?installed
T Valve V-4 ' S T
Boric Acid Batch Tank | None Defective diaphragm in isola® {Restricting:-flow | A ﬁéw.diabhragmfwés installed
: \ L ‘ tion valve on d1scharge line of Boric Acid ‘ . ' : :
solution
Radiation Monltor . Vacuum pump had a broken Pump inoperable * | The driveiBeItﬂwas teheﬁeq.
R-21 : None drive belt. ' I v '
Boric Acid Heat ' Defective cable in Circult No. |loss of heat trace| The cebleé;Were teneﬁed.
Tracing None - 48 : from Circuit No. 4§ o PR
‘Flow'Indicator None Boric Acid was solidified 4n Loss of sufficient The sensing 1iues .and the
(FI-934 Boron Injec- - the sensing lines around the flow isolation valve were cleared
.tion'tank flow) isolation valve of Boric Acid. S
Nuclear Instrumentatior Defective nedn tubes (type Erratic Indica- Seven:negn tupeg wefe*replaced
System None, . - . '|NE- -81) tions on the scadlern : o -
. ' : timer
‘Boron injection Tank. Defective flange gasket ' Excessive;leakage The flange gasket was-replaced
Pressure Transmitter , o : ' S R N o
(PT 934) None - .
Heating and Ventila- o, Defective agastat relay in the &nsufficient air The agaetat relay has renewed
tiqn_Syetemv(HVE 24) None ’ low air flow circuait’ : flow . : - SR o
"A" and “B" Boric Acid : 1 . S P Sl L d
None - The controlleérs for Both Boric [Improper operation ..calibcate -




March, 1974

| MAINJ.\NCE

Distillate Pump

..25

distillate pump \

T -
TP SRTRCT O MALFUNCIZON CORREGTTVE/ PREVENTIVE
BQL INT : .
R OPERATION - CAUSE RESULIS | ACTTON
:Bcron'InjeCticn: None - Borichcid was solidified in " | Loss of flow The sensing lines”were cleared ,
- tank flow transmit- - the sensing liner around the, IR of Boric: Aci: o
ter FT-934 isolation valves: S
"B" Boric Acid | v Defective'impeller 5 Pump ineperable 'The "B" Bori‘ Acid transfer
':.Transfer 2ump None' - D tE T e A pump wasg: repl_ : _
Rod position indication : Defective rod bottom bistable The RPI System " The module nd 23 CR relay
system (RPI System) None module and 23 CR relay on = |was giving a ‘were re laced
T » control rod F-12- oo | turbine runback
- , signal with no
ol apparent -problems
Waste evaporator " None . Defective elbow in the level Excessive. leakage The;elbqﬁgwa
: - ' control bypass line ' ' o S
Radiation Mdnitor R-11 NOne " | Pressure switch out or calibra- R-11 giving:a high The pressure switch was ' cali-
s ' tion’ . flow alarm brated.;iﬁ,ﬁg R
Pressurlzer Pressure . The heater control unit was out Control. héaters The heater control unit‘was
Control None of calibration: : would not main- calibrated o i .
tain normal pres-
surizer pressure’
"A" Motor Driven. Local control station damaBed |Pump could not The.cohtfbiHSQatiﬁﬁgﬁas dried.
Auxiliary Feed Water due to excessive moisture be stopped from v R T
Pump None . . : ;o | Local control
' station
Heat Trace Cifcuit Defective Cable Circuit No. 49 . | The defective-cable was
No. 49 None : would not maintain| renewed. . '
- - temperature - .
| Heat trace circuit None | Defective Therﬁodouple wite Improper indica- The thermocouple wire was
~No. 67 tion repaired i :
Rk Wasteé Evaporator batch ; . : ' . Lo .
tank pump None Foreign matter lodged in - Improper operation| The foreign matter was removed
A cooling water line : from the 11“3' R
.Waste Evaporatdrﬁ | : Defective float valve in the Restricted £low to vThe float valve‘was replaced
. None distillate ‘tank L : : : ST




e

- March, 1974

tion alarm . .

None.

' "E.IZ%CT o | MALFUNCE..ON CORRECTIVE/PREVH\ITIVE
EQUIPMENT : . ‘ ACTION .
CPERATION CAUSE RESULTS
Hééﬁ;Trace Circuit : ' - hE :
No. 67 : None Defective cable Loss of heat The defective portion of the
: C : traecing from- cable was: renewed.ﬁ;; v
Circuit No, 67 ‘
Boron‘Injection‘Tank ‘| Defective Sehsing_Line | Excessive leakage The senSingil‘ﬁe Waé_;epéired
Flow Transmitter Ne - - R , SR oGt -
(F1-934) one :
Waste Eyapdretor‘ﬂ ' None Defective diaphragm in the Excessive ieakage The diaphragm:Waé.renewed.
eductor.supply valve S ‘ e '
'"A"-quiceAcid;. - Defective pump impeller Excessive vibra- ”Thé’puﬁﬁiﬁéé',éplaéed?ffﬁ
Evaporator None L : L tion I
Reactor makeup devia-. Defective deviation alarm Erratic Alarms The reiay.Waéifebiaeed;
relay . B R . e . R - e e




REPORT FOR APRIL

Plant Operation

On two occasions the plant load was reduced due to excessive heating of the
"c" phase generator bus duct. Temporary repairs were made on April 6. The

problem was eventually corrected during the 1974 refueling outage.

Two turbine rﬁﬂbacks occurred during the month's operation. During a periodic
~ test on April 16 control rod J-5 dropped 36 inches.and the loéd'was reduced to
488 MWe. Loéd was again reduced to 366 MWe on the following day by a "Rod
Bottom" bistable at Position D-10. However, investigation revealed that the
rod had not dropped. A poor electrical conﬁection at the containment pene-
tration was found to be the source of the-problem. .The degraded connection
was caused by a worker in the area disturbing the electrical cable tray.

These control rod problems were investigated during the 1974 refueling at
which time all electrical connections were checked and the circuits meggered

satisfactorily.

Abnormal Occurrences

‘1. At approximately 0850 hours on April 6, 1974, a high temperature alarm was
received on "A" Boric Acid Transfer Pump, initidted by Heat Trace Recorder
No. 1. The Auxiliary Operator on duty immediately checkéd the pump and
found it stopped. The pump breaker'was checked and found normal, therefore,
‘it was determined that the pump had tripped éue to thermal overload.
Current readings indicated.abnormally low, therefote, a broken shaft or
impeller separation was suspgcted; The pump was secured and declared

inoperable at 0907 hours.




“B" Boric Acid Transfer Pump was operable, therefore, plaﬁt operation at

power was continued.

Inspection revealed that the pump failed due to a broken shaft at the

impeller keyway. The defective pump was replaced with a new unit.

At 0610 on April 11, 1974, Heat Trace Circuit No. 2 décreased to an alarm
condition. Investigation revealed that leg "F" of the primary circuit was
open and grounded. Circuit No. 2 covers the piping from Boric Acid Transfer

fump "A", Suction Valve No. 338 to Discharge Valve No. 332. Leg "F" is on

the Discharge Pressure Transmitter.

New cable was installed in Leg "F" and the circuit was declared operable at

1400 hours. '
The secondary circuit remained operable, therefore, no safety hazard‘existed.

Both occurrences were duly reported as required by Technical Specifications.
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II.

II1I.

CAROLINA POWER AND LIGHT COMPANY
H. B. ROBINSON STEAM ELECTRIC PLANT
UNIT NO. 2 April | 1974

Nuclear Generation

A. Number of times the réactor was made critial. 0
B. Gross thermal powér generated (MWH) . 1,539,067
C. Hours Reactor critical | 720.60
Electrical Generation
A. Gross power geﬁerated (MwH) . 504,040
B. Net power generated (MWH). 480,464
C. Lengtﬁ of time generator was on line (Hours). 720
Solid Radioactive Waste
A. Total volume of solid waste shipped (Cubic Feet); 622
B. Totélrestimated Radioactivity involved (Curies). 241
C. Disposition of materials shipbed.
Date QuantityggFt3) Destination
4-18-74 622 Barnwell, S. C.
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MAINTENANCGE April, 1974
'FQUIPVIENT gﬁ“gm o MALFIC . ON CORRECTIVE/PREVENTIVE
4 A
- _ OPERATION CAUSE RESULTS ACTION
Boric Acid Heat - IDefective wire at the terminal }Improper operation] The heater was rewired
Tracing Circuit No. 49| None ‘lon the strip heater of Circuit»Nq. 49 o
Steam-Generetor DefeCtive Solenoid- FCV-1932A 1noper- The soleqoid"was reneved .
Blowdown Valve’ R able S IV ‘
(FCV—1932A) ' None
Rod'Positioﬁ'Indica— : Signal cable for rod D- 10 had |Improper indica- A jumper was placed in the rod
tion System None been unplugged tion bottom circuit. for rod D 10 to
o prevent further problems until .
. a more - complete repalr could be
S ‘ made. - :
Heat Trace Circuit ol leg of Circuit No. 2 was Circuit No; 2 "F"'leg was,replaced}f'-
No. 2 None defective would not maintain - K '
' temperature
Chemical Volume The high level alarm switch on High Level Alarm The high level alarm switch
Control System None YA" Monitor Tank was out of activated at wrong | was calibrated ‘
calibration level :
Waste. Evaporator Defective diaphragm cn the Evaporatof would The_diaphragm waszrenewed. B
Distillate Pump - None distillate pump suction valve not maintain : : o
' - - - |vacuum
"A" Boric Acid Trans- |.shaft Failure ' Pump .inoperative : The pump was}repiaced{f?
fer‘pump None : : ‘ S o
Rod Cpntrol'sjstemr None |Defective Relay Input Card |Rod with drawer Tﬁe:félaf cafdﬁwaefrepafred.
S : I No. 20 . alarm activated : o o :
and would not. cleay
Chemical Volume Contro} None .|Defective diaphragm on valve Improper oberatipn The diaphragm wés‘:epiaced,
'} System (Valve CVCS- CVCS-398B. j ' ' ' Sl T
398B) '
| e Charging Pump Norne - Defective gasket between the Excessive leakage | The gasket was renewed{
' : ' plunger c¢ylinder. and pump :
head.
. Waste Evaporator. Heater has a 480 Volt ground- Failﬁfeebf heater | The heater M
Feedtank Heaters. None ' o




-

ANCE

April, 1974

Dryer :

Lack of Lubrication

ailure of cooling
fan R

MATN
EFFECT ON MALFUNCT.ON . CORRECTIVE/PREVENTIVE
EQUIPMENT SAFE . - . ACTION
w OPERATION CAUSE RESULTS . AC
Waéte Disposal System | None | Level indicator LI-42 and ‘1 Erroneous high LI- 42 and LClOlZA were |
' ' : alarm pressure switch LC1012A |level alarm calibrated = ’
on the waste condensate tank
were out of calibration
"B" Waste Gas,Compres- : Defective Solenoid Moisture separator The solenoideaa;repaired
sotr o None C dump valve inoper- e SR
’ able ’
] e Phase ?rimary _ Expaneion joints failed due to |Failure of flexiblg The straps wereﬂreplaced by
Bug Ducts None * ex¢essive current straps on '"C" aluminum which was fitted
' Phase Bus Duct around the expansion joint
‘ and welded ¢ Yoth ends to
the flanges__ :
Residual Heat Removal - |Melted outer jacket on a No damage to pumps | The damage was repaired and
(RHR) Pit Motors 1 None flexible conduit caused by or loss of capabild:ithe motors test operated
' a fire between the plpe alley |ity o . ap N :
and the RHR Pit. : T :
nAn Boric:Aeid" . Defective diaphragm in the Unable to draw a The'diapnragm was renewed
Evaporator None vacuum breaker valve‘ vacuum IR o
Level Transmitter: LT-461 Out of adjustment Improper Indica- LT-461_wad%adjneted,j;~
(LT-461 Pressurlzer A : ' i tion ; RS R
Level) 1 None
Pressurizer Pressure } PT-445 out of adjustment Improper Indica- PT—445_wae’adjnstedﬁf
Transmitter (PT-445 ‘ tion ' Voo B
Pressurizer Pressure) None
Flow Indicator Flow Transmitter FT-122A was ImprbpervIndication The‘transmitterfwaé adjusted
(FI-122A Charging . ‘lout of adjustment : UL R
Flow) . . "~ | None’ '
"A" Reed Pump" A : » i o e
- Recirculation Valve - | None/ Defect in line near recircula- Excessive leakage | The line was rewelded,
‘ |eion valve ' o e T '
| | | 33
nan Instrument Air o BT - T
: | None The fan. leaned ‘and lub-

ricated




- MAIN@NCE. April, 1974

valve of valve VA-4

Improper Opeération

EQUIPMENT nggCT - _ MALFTNCT ON CORRECTIVE/PREVENTIVE
OPERATION CAUSE RESULTS ACTION

Nuclear Instrumenta- . NR-45 was out of adjustment Improper Reading NR-45 was;adjugtéd;

tion Recorder NR-45 None CT : T e
- "'B" Boric ‘Acid .- | Defective Hagan Comparator High Alarm would The éémpérét&f}ﬁ@é»repaired.
Storage Tank Level ’ not clear C S .

Alarm Circuit . None '

Pressurizer Pressure ' i, A : comﬂéiéﬁbflﬁas installed
Comparatog PC-457C None Defective Comparator PC457C Setpoint wag new p,tk T T :
S _ - shifting - | e

Service Air Compressor; None Defective weld on the cooling |Excessive leakage | The cooling water line was

c s water line. ’ rewelded. o i
Waste Evaporator None Defective coil in the solenoid The defective coil was replaced




REPORT FOR MAY

Plant Operation

The plant was available anvon1y>five days this month. It was shutdown on
May 6 for the scheduled refueling outage. The outage work continued into the

month of June. Refer to Appendix I of this report for details 6f the outagé

events.

Abnormal Occurrences

At 1700 on May 10, 1974, water leaking from the line of the removed Steam

Driven Feedwater Pump Discharge Valve V2-14A was checked and found to be clean. o

A recheck at 0130 on May 1llth showed the water to be contaminated and running
into the storm drain. Initial efforts to terminate the release consisted of
attembting to isolate the feedwater line by closing FW-8A (Feedwater Stop

Check Valve).

Attempts to close this large valve proved unsuccessful. A drum was then placed
beneath the leak at 0500; May 1lth, fermihating the release. A flange was then

fabricated and placed over the line where Valve V2-14A had been removed.

The contaminated water entered the plént drainage ditch which empties into
Black Creek immediately below Robinson Impoundment. Flow from the impoundment
was 5.45E4 gallons per minute during the incident;' The draiﬁage ditch flow
was 600 gallons per minute, with a resultant dilution of 91; Therefore, no
limits were exceeded in Black Creek. No significant.exposure to the general

public resulted from this incident.

This release is reportable to the AEC as a violation of 10 CFR 20, Appendix B,
due to violating the maximum pérmissible concentration of I-131 in unrestricted

areas. The 10 CFR 20, Appendix B, limit is 3E-7 uCi/ml. Iodine-131 measured

35




in the drainage ditch was 7.79 E-6 uCi/ml, twenty-six times the allowable
concentration. 1In addition, the release is a violation of Technical Specifi-

cations 3.9.1.4_(re1ease shall be diluted by_at least one ciréulating water

pump) .

The incident described above was reported per Technical Specifications

requirements.

Ml e VT
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- CAROLINA PCWER AND LIGHT COMPANY .
H. B. ROBINSON STEAM ELECTIRIC PLANT

UNIT NO. 2 - May,, 1974
I;'?ﬁuélédficenerafibﬁf '_;;‘
A. Number of times the reactor was made critial. . 0
B. Gross thermai powér generated (MWH). . - 237,864
C. . Eours Reactor critical ‘ 122.08

II. Electrical Generation

A. Gross power generated (MWH). . 75,410
B. Net power generated (MWH). ‘ 68,429
C. Length of time generator was on line (Hours). 121.48

III. Solid Radioactive Waste

A. Taral wnlimoe Af onl1id wacta ohinnad Mahin Do) 564

- a - 5

B. Total estimated Radioactivity involved (Curies). 68.53

C. Disposition of materials shipped.

Date Quantity (Ft3) QEEEEEEEEEE
5-3-74 30 © Bariwell, S. C.
5-30-74 \ 534 Barnwell, S. C.
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ouTA REPORT
: : PLANT STATUS DURING .
NUMBER | DATE . TYPE SHUTDOWN 2 CAUSE CORRECTIVE ACTION DURATI OR
1 5-6-74 |Scheduled | Cold shutdown with re- . Refuel the reactor and general |Refueling and mainte- }1234 hr.
' 38 min.

fueling boron concentra-
tion

plant maintenance

nance completed




JI‘IAN@

_MAINT. May, 1974
EQUIPMENT e MALFCL--ON CORRECTIVE/PREVENTIVE
! CPERATION CAUSE RESULTS .ACTION

Nuclear Instrumenta- ‘None NM403 Amplifier out of Erroneous - The NM403 Amplifier was
tion System. (NIS) calibration - Indications calibrated
Channel 36 Start-up- '
rate B
Flow Indicator 934 Defective bellows assembly Failure of flow A new bellows assembly was
(FI1-934 Boron Injec- : : indication installed.
tion Tank Flow ‘Meter) None )
"B" Boric Acid Trans- 480 Volt Ground (lead.pulled * |Failure of pump The ground was repaired
fer Pump . None off motor to breaker connec- motor :

"B" Boric Acid'Evaporar
tor Distillate Pump
Radiation Monitor 21
(R—Zl) Vacuum Pump :

Flow Transmitter
(FT-605 Residual Heat

Removal Flcw)

FloW~Indicator‘ .
(FI-1007 Waste Evapo-
rator Feed Flow)

Burnable Poison Rod
Assembly Tool Air
Regulator (BPRA)

Isolation Valve Seal

Water System (IVSWS)

Flow Meter 1921
N .

"B" Boric Acid

Storage Tank

"A" Boric Acid
Evaporator

None

None

None

1 None

None

None

None /

None

tion)

Defective air solenoid on the
dlscharge valve

Defective Vanes "~ ‘and bearings

FI-605 out'of calibration

Foreigh matter in flow trans-
mitter - e

The BPRA Air Regulator out of
adjustment and gauge out of
calibration ' :

Defective flow meter

Defective Feed Pump

|Defective diaphragm in the feed

pump . discharge. valve

Lo~

Loss of flow -
Fallure -of Vacuum
Pump

Improper Indica-
tion ’

Did not 1indicate
flow

Could not obtain
desired pressure

Excessive ieakage

Pump Inoperable

The vélvevwould_
not open.

‘The discharge valve was

rebuilt

New vanes and bearings were
installed '

Transmitter was calibrated

FT-1007 was removed and
cleaned.

The BPRA Air Regulatdr was
adjusted and the gauge was
calibrated

The flow meter was repaired.

The feed pump was renewed.
A new diaphragm was installed

Lo -
i




(PI 1421B)

MAINTENANCE  May, 1974
EFFECT ON MALFUNC [:ON
" EQUIPMENT SAFE e ‘
QL OFERATION CAUSE RESULTS ACTION
Waste Evaporator None | Defective Evaporator Feed Pump. Failure of pump
Resistance Temperature None- .} Defective loop three o cold Loss of Temperatur¢
Detector (RID) : RTD TE431C : Dectection
(TE-431C) T
Component Cooling Watexy Foreign material in the limit Improper Indicatiog
Valve-716A'(CCW-716A) None switches of valve (CCW-716A) ' _
) . . ) . ) 3 A;, .; .
Reactor Trip Breaker , | This breaker failed ‘periodic Preventive Action | The breaker: Was renewed as a’
1 T None _{test in Dec., 1973, and was : precautionary measure :
: E repaired at that time
480 Volt‘Breakers for , Incorrect sizing of the over- Preventive Action | The overcurrent=trip assemblies
Safeguard Equipment - None. fcurrent trip assemblies —_— o were renewed -on. both Contain—
' ' : ' t ment Spray Pumps :
Rod Control None Defective motor on F-6 Part Improper,Operation' The defect__elmotor was
' o 1 Length Rod Control Drive LT replaced.zy
"o Reactor Coolant Annual inspection revealed Preventive Action | New shaft seals»were installed
Pump | None slightly worn shaft seals ‘ ; . S
"AY Safety Injection Inspection revealed defective |Preventive Action | New shaft bearings and seals
"I Pump ' None pump shaft bearings and seals ‘ were installed.fk Kavq
Steam.Generator,Wide . : Defective capillary tube and Improper Indica- The capillary tube and the pen
Range Level Recorder |} pen spring in LR-477 tion : spring were replaced '
(LR-477) .| None .
"B" Monitor Tank Level o High 1eve1 alarm out of cali- Erratic A1arms> The "B? Mbnitor~Tank High Level
Alarm A O 'None e bration : G i Alarm was calibrated.; :
"B" Steam Driven |P1-1421B was out of calibration Improper Indica- The PI- 1421B was calibrated.
Auxiliary Feed Water . : ' : . tion ' . o
Pump Discharge Pres- / S ’
sure Indicator: - e o ne e *?
- None - oo




_MAIN‘ANCE, May, 1974 -

EFFECT ON MALFUNC I ON GORRECTIVE)/PREVENTIVE
EQuIF - OPERATION CAUSE RESULTS  ACTION .
"B“ Stéam‘Dri?en‘-. None PI-14ZiB was out of calibration Improper indica- The PI-1421§"; gJéalibratedn

Auxiliary,K Feed Water
Pump Discharge Pres-
sure Indicator
(P1-1421B) -

Radiétion'Moniﬁorv(R-4) None

Defective local meter on R-4.
Radiation Monitor

tion.

Improper Indica-
tion "

The local meter was renewed




'REPORT FOR JUNE

Plant Operations

The refueling outage began on May 6 and continued into June. The plant
- startup testing commenced on June 19, and all zero power physics testing
was completed by June 26. The generator was then synchronized on June 26. Full

power operation was not resumed until July 2.

Abnormal Occurrences

No abnormal occurrences took place during the month's operation.

L3




1.

III.

CAROLINA- #CQUEDR AND .07
H, B. ROBINSON STEAN
UNIT MO, 2 =

-Nuclear Generation

[(FRE

CT TN A YR
IR SAPED 4

IECTRIC PLANTY
une’, 1974

A. Number of times the reactor was ﬁmde critial. ) 2

B. Gross thermal powér’generaééd (MWH) . B 125,688

C. Hours Reactor critical / : _ 143.70

Electrical Generation ’

A. Gross power generated (MWH). 37,352

B. Net #ower genefated (MWH) . 30,195

C. Length ofktime generator was on line‘(Hoﬁrs)}‘ t - 107.88

Solid Radioactive Wasté

A. Tn;a‘ waluma nf enlid wacre ebifped (Nohdn Posed 3,689
14.95

B. Total estimated Radioactivity involved (Curies).

C. Disposition of matefiais shipped.

Date Quantity (F:E) Destination
6-5-74 527 Barnwell, S. C.
6-10-74 110 Ditto
6-12-74 110 - Ditto
6-13-74 110 Ditto
6-17-74 586. Ditto
6-18-74 527. Ditto
6-20-74 542, Ditto
6-26-74 624 Ditto
553- Ditto

6-27-74
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MAINTENANCE June, 1974

Alr Start Solenoid

RN

were defective -

leakage.

| EFFECT ON  MALFUNCT.ON 'CORRECTIVE/PREVENTIVE
PMENT "SAFE CTION ‘
EQUI OPERATION CAUSE RESULTS ACTI
Manipulator Crane None Defective<SiliconeAConCrol . Manipulator crane | New SCR current limiting
- : ' ' tRecitifier (SCR) in the motor |inoperable resistor and fuses were'
controls, current limiting. ' P 1nstalled. - :
resistor LR-1, and fuses on o -
"A" and-"'C" phases
"D" Service Water Pump ] None Defective bearings in the pump Excessive pump The bearings were replaced
‘ ' motor vibration ' :
'R-21 Radiation Monitor | None Vacuum pump had defective vanes|Vacuum Pump failed| New vanes and bearings were
S I and shaft bearings ' : installed.(_lldf' : :
"Incore Thermocouple : Controls on junction boxes out Improperllndicatior The controls on. the boxes were
Junction, Boxes 7 v None - of adjustment - - adJusted. :
Residual Heat Removal Defective operator motor on - [Motor was inoper- The operator'motor’washrewound
(RHR) -OQutlet Valve . RHR outlet Valve 759B able : : S '
759B - - : None o : o
Waste-EVaporatorJ Defective coil in Valve SV-1 Valve SV-1 was A new-coil'was'inStalled
Valve SV-l None inoperable '
Nuclear Instrumenta- Defective level amplifier NMlOS Improper Indica- Level Amplifier NMlOS ‘was
tion System : -{ None'. : : : : tion on N-31 - replaced.
Chemical'Vblume,Control_ . Defective diaphragm in valve Excessive.leakage The diaphragm was renewed
System Valve 365A None 365A
"A" Main Steam Isola- Defective Limit Switch Valve would not The Limit SVitch was repaired.
‘tion Valve None’ : return to open . - ' . o i
SRR TR position h )
Radiation Monitor R-20 Defective pump vanes and Pump-InoperativeT' The vanes and bearings were
Vacuum Pump None bearings : replaced §_
- S , ; o
B\ ﬁoricpAcid:Evapo- e Defective Feed Pump Feed Tank Pump The feed tank pump was replaced
rator -Feed Tank Pump None / Inoperable : ' S R
"A" Diesel Outboard . 1The plungers in the pilots of two Excessive. Air . The solenoid valves were .
None |diesel starting solenoid valves '

replacedu




'MAINQAN CE  June,

was missing. ;f

oy .

1974 .
N | EEECT o _ MALFNCTZON OOR.RECI‘IVE/PR.EVENTIVE
EQUIPMENT . .
) b OPERATION CAUSE RESULTS AGTION
"B“:Emergency.Diesel None ' Defective plungerfin'start Excessive Alr The defeotiv
co . ' > solenoid valve ," - leakage ‘replacedk
"B" Safety Injection'd' . i Pump disassembled for inspec- 'Preventive Action All defecti er arts were
Pump : None tion. Revealed defective shaft - renewed.
) shaft bearing, impeller seals, R
land outside shaft seals. : :
ne Safety Injection-" Pump disassembled for inspec- Preventive”httion All.defeoz -Wéré_j
Pump, - : . None. tion. Revealed defective R renewved. A
' impeller seals, outside shaft : o
- seals, and shaft bearings i i
"APJReaetoriCoolant : o RCP "A" was disassembled for - |Preventive Action | A new No ;assembly was
. { Pump (RCP'"A") None - annual inspection which ' ' S installed o
| IR ol revealed a defective: No. 3 7
shaft seal. -~
Flux Mapping SYstem - | None - "D" Detector was defective npe deteetor-‘v A newddeteetoriwasyinstalled'
E - . : o ' inoperable s
Pressurizer Safety The three safety valves were Preventive Action The valves were reassembled
Valves ' o None removed for inspection. The . - : and installe -
valves were in'goodieondition; ;
Boric'AEid Heat:lraee : | - .. s ' v .";f"_w ;.;.ﬁ,.q“.i‘v"'
Alarm Panel for | None .Defeitive switch in the alarm Improper Operation The~switehtwasirenewed{1.
recorders No. 1, No. 2, pane.
and No. 5 ;
"B Reactor Coolant _ : RCP “B" was disasSembled for Preventive_Action A new No. 3.seal assembly was
Pump (RCP "B") None annual inspection which o . : installed ' :
S revealed ‘a defective No.. 3 seal
~Volume Control Tank Defective filter capacitor in Improper Level A new_Capatitor was installed
Level ‘Control (LC 112) Nodé)f the Power supply Contrdl, B A '
npgn Safety Injection ‘ ' Discharge Pressure Gange out‘of b tmproper indica- The gauge was.calibrated and a
’Pump None - calibration and. the face cover tion.-' '

new face ‘cover was installed




v l‘

 MAINTENANCE ° June, 1974
- \ ERoT ON MALF UNCLION CORRECTIVE/PREVENTIVE
QUL OPERATION CAUSE RESULTS ACTION
B,
Containment:¥Vessel - - All cable penetrations with Preventive:Acﬁion Several cbﬁﬁectéfé?ﬁere found
Cable Penetrations None pin connectors were checked for ' loose and were- tightened
' : - tightness C o e i
A" Reactor Coolant . S : Improéer Opera- The'stétqflleAAS;W§fé tabéd.
Pump“Lift\Pump- |None:” . . One set of the stator leadS”‘ | tion. 480 V C R e
R S T were not taped. Ground
SR Accumulator Pres- None P1925 and PI927 were out of Improper Indica- PI925 and Pi9i7iweré adjusted,'
sure Indicators’; o adJustment ' tion - P e
(P1925:and P1927)'"
R
o




SECTION 2

SURVEILLANCE TESTS AND INSPECTIONS
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P.T. 1.1

P.T. 1.4

P.T. 8

P.T. 12.1

SURVEILLANCE TESTS AND INSPECTIONS

Periodic Tests

Nuclear Instrumentation Source Range, Intermediate Range and Power Range

This weekly interval (while Reactor is shutdown) test is to verify’

proper operation of the source range bistable action related to alarm

‘and level trip and to satisfy a requirement of the Techniéél Specifi-

cation, Table 4.1.1, Item 3. Oh'May 15, 1974, it was noted that
N-32, which services the Source Range, was found to be deviating from
the allowable range. It was accordingly calibrated and placed back

into service.

Nuclear Instrumentation Comparator Channel

This bi-weekly interval (while Reactor is operating) test is to

verify alarm upon power fange channel deviation of 2% of full power.

On January 2, 1974, it was noted that Detector N-42, which services the
power range detector, was found to be deviating from the allowable
range. It was accordingly calibrated and placed back into service.
This test was rerun on‘1-3—74 and Detéctor N-42 was found to be in.

satisfactory condition.

Reactor Coolant System Leakage Evaluation

This daily test is performed to evéluate RCS leakage and to satisfy
Technical Specification 4.1.1, Table 4.1-3, Item 9. On May 2, 1974,

it was noted that Valve RC 559C, Loop '"C" RTD Bypass Isolation Valve,
was leaking in excess of the allowable 1 GPM. This was evaluated and
safe Reactor operation was assured. The refueiing outage was scheduled
for May 6, 1974, and therefore, it was decided to keep the system in
operation. This condition existed thrdugh May 6; 1974. The Reactor

was then shutdown and the system was cooled down for refueling.

Radiation Monitoring Sysfem

This daily éest is to verify the operability and responsé of the
Radiation Monitoring System as required by Technical Specification
Table 4.1-1, Line 19. On April 26, 1974, it was noted that Radiation
Monitor R-8, which services drumming room, was noted to be out of
service for repairé.' This condition existed through May 1, 1974, when

it was repaired and returned to service.
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P.T. 12.2 Radiation Monitoring System

‘P.T. 17

This bi-weekly test is utilized to verify the operability and automatic
function of -the radiation monitors. On March 22, 1974, it was noted
that the pumps serving R-21 (Fuel Handling Building Upper Levei) were
not providing'normal flow of 8 CFM. The/pumps' low flow was resulting

in a continuous low flow alarm. It was also noted on April 4, 1974,

~and on May 3, 1974, that the same low flow problem was being experienced.
‘The low flow. at this monitor is being investigated. On May 30, 1974,

it was noted that the vacuum pump which services R-21 was out of service.

Parts for this pump are on order.

Turbine Bearing 0il System and E-H Control System Hydraulic Components Test

This weekly test is to vérify proper performaﬁce of EH and lube oil
system components and to check automatic start functions of EH pumps
and lube oil pumps. - On March 24, 1974, it waslﬁoted that the idle
pump, "B" ﬁump, that services the EH System was starting at a lower
pressure than initially set. This was also noted on June 30, 1974.

The setpoints were adjusted to correct the condition. On June 27, 1974,

it was noted that a turning gear lube oil pump was starting at a lower

pressure than its specified setpoint. - The setpoint was adjusted.
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REFUELING PERLODIC TESTS, CYCLE II/III

During the Cycle II/iII;refueling interval, tests were performed on vital plant
systems that cannot be tested during power operations. All tests were completed

and approved.'-The_following is a 1list of the tests performed and their final

status:

PT-Z.l Safety Injection Test

All components were verified to operate properly.

PT-2.3 Accumulator Check Valve Back Leakage

All components were verified to operate properly.

PT-2.4 Hot and Cold Leg Check Valve Backleakage

All components were verified to operate prbperlyu

*PT-2.5 Accumulator Check Valve Operability

All components were verified to operate properly.

*PT-2.6  Isolation Valve Seal Water

All components were verified to operate properly. Boron deposits
caused excessive leakage around some valves, but was later removed

and the leakage reduced to within limits.

%PT-3.1 Containment Spray System

All components were verified to operate properly. ‘ )

*PT-4.0 Service Water System

All components were verified to operate properly. Service Water Booster
Pump B had a shutoff head of 168 feet, this is 16 feet higher than
allowed by the acceptance criteria. A slightly faster than normal

pump speed accounts for the higher shutoff head. Since the shutoff

rd
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head is only slightly higher and does not represent a decrease in
performance, it is not considered to be a problem. The test was.

) aéproved on 6-11-74,

*PT-6.1 Underfrequency Test

All components were verified to opefate properly.

PT-7.2 "Boric Acid Blend System

All components were verified to operate properly.

PT-13 - Emergency Control Station Test

All components were verified to operate properly.

*PT-15.1 Turbine Trip Logic Channel Testing

One annunciator did not operate properly and will be repaired. This

does not inhibit the proper functioning of the system.

*PT-16.2 (Containment Sensitive Leakrate Test

The system leakage was determined to be within allowed limits. ' A new
supply line for air had to be run to a seam weld pressurization manifold

after its supply line failed. These lines are for test purposes only.

*PT-16.3 Pressure Test Of Containment Isolation Valve

All components were verified to opérate properly.

PT-18 CVCS Monitor and Holdup Tanks and Reactor Coolant Drain Tank

All components were verified to operate propefly.

PT-18.1 Waste Sump Tanks and Pumps

All components operated properly with the exception of the chemical drain
tank pump whose level control shutoff occurred 3% below setpoint. This

H . L

will be corrected.
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. *PT-20.3

*PT-23.2

PT-23.3

*PT-24

*PT-25.1"

*PT-25.2

*PT-25.3

*PT-26

PT-27

Station Battery Load Test

This test is performed at refueling intervals every.5 years. The

battery system was verified as operating properly;

Fmergency Diesel Auto Start on Loss of Power and Safety Injectidn

This system was verified to operate as designed. Initial testing
resulted in "A" diesel starting approximately 2 seconds slower than
the required start time of 50 seconds. After repair work was com-

pleted, it started within the required time.

Diesel Generators Emergency Field Flashing and Manual Closure of
Generators Main Breakers ' ’

All components were verified to operate properly.

Fans and Associated Charcoal and Absolute Filters

All fans were verified to operate at required flow rates. and all filter

efficiencies were adequate.

Pressurizer Safety Valve Testing

All valves were verified to operate properly.

Main Steam Safety Valve Test

All valves were verified to operate properly.

Steam Generator Isolation Valves

All valves were verified to operate properly.

¢

Fuel Handling Equipment Interlock and Operation Test

All equipment was verified to operate properly.

‘Post Accident Hydrogen Venting and Containment Sampling System

This test was performed in conjunction with depressurization following

#”

the containment air_test. The components were verified to operate

properly. 55
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*PT-29

*PT-30

PT-31

PT-32

Radiation Monitoring System

All radiation monitors covered by this test were verified to meet

the acceptance criteria.

Reactor Control and Protection Instrumentation Channel Calibration and -

Testing

The reaétdr protection and control instrumentation was calibrated and

verified to meet the calibration data.

Inspection of Hydraulic Shock Suppreséors

The shock suppressors were inspected, reﬁaired, and fluid added as
necessary. Five suppressors were low on flﬁid and had fo be refilled.
Four. were on the secondary side and one inside containment on a

charging line. "

Steam Generator Differential Pressure Test

Primary to secondary leakage was found to be nondetectable.

*These tests are required to be performed at the refueling interval

per Technical Specifications. .
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CYCLE 3- STARTUP TESTS

Cycle 3 startup tests commenced dn June'19, 1974, with the Rod Drive Mechanism
Timing Test. This test was completed with ﬁo exceptions. Heatup commenced during
the 0800-1600 shift on June 21, 1974. Cold rod drops were performed at 200°F

and 400 psig on June 21, 1974. Rod N7 was tested. ten (10) times to insure its
operability after replacement of its drive shaft and rod control cluster (RCC)

assembly. All rods were verified to drop within the allowed time.

Heatﬁp continued until hot shutdown conditions were achieved on June 23, 1974,
during the day shif;. Hot rod drops'started immediately after all the initial
conditions were met. All rod drop times were within the allowed time.

Rod Position Indication (RPf) Testing and calibration were also completed at

hot shutdown conditions.

Startup physics test CPL-R-6.1, (Ipitial Criticality), was started at 1353 hours
on June 24, 1974, The reactor achieved.criticality for the first time during
Cycle 3 at 2147 hours on.June 24, 1974, With.the RCS boron at approximately

1317 ppm boron and all rods out of the core{. This was'later adjusted to 1302 ppm

of boron and 182 steps on Control Bank D.

All zero power physics tests were completed by day shift on June 26, 1974. No
problems were encountered during the testing withAeither the equipment or the
procedures. Plané Nuclear Safety Committee approval was required of the zero
power flux map due to slight deviations from the predicted values of F Delta H in

three assemblies. '
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Power escalation tests commenced on June 26, 1974, with the unit being synchronized
at 1207 hours. Flux mapé run during power escalation tests verified that'the
radial tilts were less than 1% and all peaking factors were within limits. Full

power was achieved during night shift on July 2, 1974,

The following is a list of the startup tests and their final status:

R-4.10.2 Control Rod Drop Test

All drop times were within limit. Test results have been approved.

R-4.11 Rod Position Indication

The RPI system was calibrated and tested to verify its operability.

The test results have been approved.

R-5.9.1 Rod Drive Mechanism Timing Test

All components were verified to operate properly. The test results

"have been approved.

R-6.0  Startup Sequence

This procedure outlines the use of all of the following tests. This

procedure has been approved as completed.

R-6.1 Initial Criticality

All parts of this test were completed as required by CPL-R-6.0. The

test results have been approved.

R-6.2 Design Check Tests
All parts of this test were completed as required by CPL-R-6.0. The

test results have been approved.

R-6.3 Boron Dilution

Acceptable individual control bank worths were obtained by this test

as required by CPL-R-6.0. The test results have been approved.
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R-6.4

R-9.1

R-9.2

R-9.3

R-9.4

Boron Addition

Acceptable overlap worths were obtained by this test as required by

CPL-R-6.0. The test results have been approved.

Operational Alignment.of Nuclear Instrumentation

All NIS calibrations required by this test have been performed. The

test results have been approved.
. {

Operational Aligpment of Process Temperature Instrumentation
All systems were verified to be calibrated correctly. The test results

have been approved.

Thermal Power Measurement

All parts of this test have been completed as required by CPL-R-6.0.

The test results have been approved.

Power Distribution Maps

All flux maps required by CPL-R-6.0 were performed according to this

procedure. The test results have been approved.
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In accordance with the H. B. Robinson Technical Specification requirements, the

ILRT and SIT were performed in order to measure reactor containment building
leakage at‘the’peak calculated pressure of 42 psig, to establish a reference for
subsequent periodic integrated leak rate tests at a reduced pressure of 21 psig,

and to reconfirm the containment structural integrity.-

The test was performed as a joint venture with CP&L, Gilbert Associates,'and
Brewer Engineering Laboratories. The reactor containment building was pressu-

- rized at a rate of 3 bsi per hour. Building temperature was maintained at approx-
imately 95°F. Pressure, temperature, recirculation unit motor current and com;

pressor operation were monitored hourly.

The_leék rate test was conducted at two pressure plateaus, 21 and 42 psig, with
a plateau at 14 psig for visual internal inspection. At 14 psig no leaks were

found.

A minimum of four hours elapéeé between stabilization of reactor containment
‘building pressure and data retrieval. During this period, and for the dura;ion
of the 24 hour leak rate and 12 hour éupplemental test at each pressuré level
(21 and 42 psig), service water flow to the ventilating fans was varied to

maintain average internal containment temperature within + .2°F.



During each test the following occurred half houriy:

a. Each of 6 dewcell temperatures was recorded and converted to water vapor

-

pressure.

b. Each of 23 RID temperatures was recorded and averaged.

" ¢. Each of the 2 pressure gauge readings was recorded and averaged.

d. Pressure was corrected to obtain partial pressure of air and the weight of
reactor building air was caléulated. This weight was plottéd along with the

temperature.

The structural displacements and strains were measured at 0, 14, 21.1, 35, 42.2

and O psig by using direct current displacement transducers (DCDT's), strain

gages, jig trénSits and scales, and iﬁvar tapes. The displacements and strains were
checked for credibility and against the acceptance criteria at each pressure
plateau before mo&ing to the next pressure plateau. Visual inspections were

made to check for gross or unusual deformations.

Results of the tests are as follows:

ILRT

Leakage Rate,Percent Per Day
: Lt= max. allowable leak rate at 21 psig = 0.057
0.75 Lt = max. allowable measured leak rate at 21 psig =0.042

’Ltm, at 95,30F (based on mass plot) = measured leak rate at 21 psig = 0.029
La = max. allowable leak rate at 42 psig = 0.080

0.75 La = allowable measured leak rate at 42 psig = 0.060

Lam’ at 95.80F>(based on mass plot) = measured leak rate at 42 psig = 0.015

SIT
Crack patterns and widths, observed and measured during the structural intégrity

retest, compared well with data from the initial SIT. Crack widths were about the

P
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same. Generally the crack width range was from less than 0.005 inch to approximately

0.010 inch. | 1_

Radial and vefticéi»displacement data from the structural integrity;retest sdee&i
general agreement with the initial SIT data and was within thé limits of;the aqcept-‘
ance criteria except for one radial ﬁéasurement pdint, IC4. This point exceeded

the aéceptancé criteria limits by 34 percent at 42 psig. However, if data for

point ILC4 is viewed with respect to all data for azimuth C, it appears to fit

into the displacement curve. vThe same type of displacement curve was also

 observed at azimuth D.

Measured displacements and crack widéhs at design pressure indicated no signi-
ficant difference from the measured values obtained during the structural
inﬁegrity test of 1970 and satisfied the aéceptance criteria. Thus, the
continued structural integrity of the reactor containment building was demon-

strated. :
A detailed report enumerating methods of measurement, data accumulated, and

evaluation of results shall be submitted as required by Technical Specification

requirements. This brief summary only highlights the tests that were performed.
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CONTAINMENT LINER BULGE INSPECTION

: ﬁuring the outage an effort was made to determine the integrity of the containment
liner and to establish a program of surveillance using the base line data obtained

during this inspection.

The inspection revealed bulges were present in the liner. One of these locations,
covering an area of approximately 7' by 14', was chosen for a detailed study.
The insulation covering the 1iner.was removed and it was found to be deformed
toward the center of the containment approximately 2.5 inches from the theoretical

curvature.

There was a void area between the liner and the concrete as determined by the

sound of tapping the area with a hammer.

On May 28, 1974, an Ebasco engineer, who was the original designer of the liner,
examined the liner bulges and agreed with our concern for the safety of the

liner. A detailed investigation was initiated which is outlined below.

1. The liner was ultrasonically tested by Automation Industries to locate the
studs securing it to the containment wall. The studs are on 16" centers
which is more conservative than the original design which calls for 20"

centers.

2. Further UT of the studs revealed indications at 4%" to &%" in all but three‘
studs which had indications at 2". Since the studs in this area are 4

long, it was concluded that all but three studs were unbroken.

3. Tapping with a hammer and using the hammer as an impact pendulum revealed
that all the studs in the void area (even those with the 2" indication by

UT) appeared to be solid.
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4. TField tests led to the tentative conclusion that abprégsure in excess
of 75 psig wouidee’fequired to push a stud surrounded by é deep void
Chfough'the liner;‘_Field.gests.also tentatively showed that the 42
psig preésure wouid c;use a bump in the liner at a stud point surrounded
by a deep void. Since there are‘no Small bumps in the liner, it was
concluded that the void was shalldw and no danger existed of a linef

rupture caused by a stud during a LOCA.

5. The Q.A. files refer to bulges in containment of the same magnitude and in
the same general area. The files and people present during construction
also mentioned void areas. These and other factors have led to the con-

clusion that the bulges are "as-built".

6. The engineering evaluation was performed by Ebasco. Their computer
analysis led to the conclusion that although the liner is weakened by the
bulge, it is safe for operation even if two adjacent studs are assumed

broken. No corrective action is recommended.

7. The liner bulge has been instrumented with strain gages by Brewer Engineering‘
Laboratories anq will be obsérved frequehtly during the containment heat-up.
and‘periodicaliy thereafter. The purpose of the strain gages is to deterﬁine
if the bulge is a passive as-built bulge as assumed; if not, to determine

the growth rate and possible causes of the bulge.

If the bulge is an as-built condition, it is concluded that the liner is safe
for continued operation. If the bulge is active it will require.further investi-
gation and analysis to determine its cause and its continued safety. Therefore,

the liner will be monitored visually and with strain gages during the next ‘operating

cycle.
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l

- VALVE MINIMUM WALL THICKNESS INSPECTION

Ultrasonié examination of selected valvesvfor the Minimum Valve Well Verification
Program;was performed by Nuclear Serviceé Corporation during the 1974 Refueling
Outage. Sixteen valves were checked for thin wall indications. This inspection
and the inspection done during the 1973 refueling outage completed the commit-
ments for on-site examinaﬁion of the different valve types,* Valve 875B had one
indication below minimum alloﬁed. This valve and those that could be below
minimum due to instrument error are presently being justified by an engineering
evaluation.as recommended by Mr. W. D. Keliey of the AEC. Final resolutioﬁ

and auditing by the AEC is plamned for the end of September, 1974.

%*Thirty-nine of the seventy listed valves have been ultrasonically tested
including at least one of each size and type of valve. Those valves not actually
measured are being justified on the basis of data obtained from ultrasonic measure-

ments of that valve type.
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INSERVICE INSPECTION

'Conam Inspectlon, Inc., under contract to Westinghouse, performed the 1974
..'Refueling Outage Inservice Inspectlon utilizing Westinghouse procedures and
calibration tests. The areas inspected were as specified by the
Technical Specifications and in accordance with Section XI.of the A.S.M.E. Code.

No major discrepancies were noted.

" The inspection included 117 inches of the closure head to flange weld, steam
generator nozzle to safe end welds, regenerative heat exchangers,-reactof
coolant pump flange bolting, and supports and hangers. Several loose threaded

rods and U-bolts noted in the inspection were corrected, during followup action.

In accordance with Directorate of Regulatory Operations Bulletin No; 74-3,
"Failure of Structural or Seismic Support Bolts on Class I Components", an
inspection of support bolts was performed during the>l974-refueling outage as
part of the .Inservice inspection. Several suspect bolts were discovered by the
Inspectors, but tightening of these bolts and theu hammer tapping revealed they
were sound. One bolt on "B" steam generator upper support is missing. A design

analysis indicates this does not jeopardize the support integrity.
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MODIFICATIONS TO FACILITY DESIGN
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MODIFICATIONS TO FACILITY DESIGN

‘ Modification & Setpoint No. 183

A 480 Volt, 3 phase line was run from MCC #2 to Unit 2 cable spread room.
Voltage was stepped down to 120 volts, 3 phase at that point. This modification
supplies a 3 phase power source in Unit 2 cable spread room for calibration

purposes.

Modification No. 184

This modificétion provided for the installation of microwave terminal equipment -in
Unit No. 1 cable spread.room (located in Unit No. 2 Auxiliary Building) and install-
ation of parabolic dish antemna on top of Unit 2 elevator shaft. This installation
is required for the Robinson-Darlington County Electric Plant 230 KV tie line and

for protective relaying between Robinson and Darlington.

Modification No. 186 _ .
This modification changed the existing summator boxes PM466B and PM447B to summator

boxes with limits and set the lower limit at 1.08 volts. This prevents the turbine
first stage pressure loops from beihg pulled below zero due to ‘vacuum on the

condenser with the stop valves closed.

Modification No. 187

This modification involves the primary water storage tank and condensate storage
tank level transmitters. Vent and drain taps were installed on each level transmitter
for the primary water Storage Tank and Condensate Storége Tank to permit calibra-
tion of the transmitters. The existing transmitters cannot be calibrated without

being removed from the tanks. The vent and drain taps allow for in-place calibration. .

Modification No. 188

. Involved in this modification is the Liquid Waste Disposal System (WDS). The WDS
flow transmitter FT-1064 range was changed from 0-30 GPM to’ 0-100 GPM. By
expanding the range of the flowmeters, release rates greater than 30 GPM can be

measured.

Modification No. 189

This modification involved a change in the Safety Injection System. There was an’
addition of pressure gage on safety injéction pump balance line for Pumps A, B, and
C. The addition of these pressure gages provide an additional parameter‘in déter-
mination of pump performance: It therefore, becomes a diagnostic tool in/detecting'

sources of pump deficiencies.
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Modification No. 190

This setpoint revision involves the first stage pressure sﬁeam break protection.
. The modification implements new "high steam flow" setpoint as per Westinghouse
,reéommendations and eliminates the possibility of spurious safety injectian
éc@uations:during plant start-ups or unloading dué to the narrow margin between

steam flow-;nd the steam flow setpoint at zero load.

‘Modification No. 193 |
The Main Steam Isolation Valves are involved in this modifitation. This modifi-

cation adjusted the length of the switch actuating arm as per Schutte & Koerting
Company recommendations. This prevents the valve from slamming shut during

test, thus protects the valve seat from damage.

| Setpoint Revision No. 194

The alarm setpoint on Loop 3 spray line low temperature alarm (TI-452) was
changed from 500°F to 475°F. This spray line has been cooler than Loop 2 and
results in Annunciator A-3-31 actuating sporadically. No safety hazard exists as

a result of this change, and the alarm becomes a more meaningful indicator.

Modification No. 196

This modification involves the Condensate Pump Vent lines. "A" and "B" pump:
vents were separated and pipedvto the condenser. Thié modification is intended

to prevent erosion of pump impeller and end bell due to cavitation problems.

Modification No. 199

A recirculation line was added to flow indication FI-934 which serves the boron
injectioﬁ tank. The line provides a method of flushing solidified boric acid out
of flow indicator Fi-934 sensing lines and chambers which frequently 5ecomes
clogged by solidified boric acid residue.

Modification No. 200

Setpoint Revision 200 involves the Rod Insertion Limit Akarms and updates rod
insertion limits as per Technical Specifications, Sections 3.10.1.3 and 3.10.1.4.

It also allows extra margin for controlling transients.
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Setpoint Revision No. 206
A" and "B" Boric Acid Storage Tanks Low Level Alarms were changed from 39%
to 42%. This will alert the operator of a potential minimum volume in a

Boric Acid Storage Tank if only one tank is in service.

Modification No. 207
A Solenoid Valve was added to the air supply line in the fuel transfer system

control panel. This provides a method of stopping the conveyor car in the event
of a rupture or break in the air line to the transfer system conveyor car drive

motor without physically shutting off the air supply.

Modification No. 209

The charging pumps leakoff—collecting tank vent was rerouted from the vent

header to the ventilation duct in the pipe alley. The vent header pressure on
the collecting tank prevented the tank inlet line check-valve from opening. '

The new arrangement eliminates this problem.

Modification No. 210

This change involves the Nuclear Instrumentation System and replaces the 5 amp
instrument power and control power MDA-5 Slow-ﬁlow fuses in all drawers of the
NIS with MTH-5 fast-acting fuses. The normal load on the NIS bistables is
considerably less than the designed current. With the previously installed
fuses it was possible to short the secondary winding of the bistable transformer

without blowing the fuses.

Modification No. 211

The Nuclear Instrumentation System is involved in this change. This is for the
addition of a 0.1 uf capacitor to the source range high voitage circuit so that the
high Qoltage power supply will restore upon reactor power 1etdo§n to P6. During
plant operation, the source high voltage is turned on and off in conjunction with
the iﬁtermediate range permissive P6. Occasionally it was found that the high

voltage power supply did not restore upon power letdown to P6.

Modification No. 212

The Main Steam Pressure Transmitters are involved in this change. A jet impinge-
ment shield was installed to protect these transmitters. This installation is the
result of a high energy line evaluation wherein postulated ruptures to the adjacent

lines posed a threat to the transmitter's integrity.
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Modification No. 213
This modification involves the installation of a 2" line, a thermocouple well and-

metering valve. This change was made to piping installed for the containment inte-
grated leak rate test (ILRT) such that instrumentation could be installed for

the ILRT retest conducted during 1974 refueling outage.

Modification No. 215

‘This is a modification to the Containment Pressurization System used for the ILRT.

The controller - of inlet pressure control valve was set to remain fully open until
setpoint is reached to permit maximum rate of pressurizing containment for the

42 psig test.

Modification No. 217
This modification involves HVE-15A, HVE-1A & 1B. It consisted in the addition of

hour meters to the fans in order to obtain integrated air flow time through these
carbon banks. This is to be used for determining test dates -for the filter carbon

samples.

Modification No. 221

This modification involves the Chemical and Volume Control System charging pumps.
The discharge relief valve connection to the pump suction was deleted. A short
stub of pipe was left on theisuction line so that a suction accumulator may be
added in the future if needed. The relief valve now discharges to the seal water

heat exchanger and returns to the volume control tank.

This change eliminates a source of back leakage to the pumps' suction and is
intended to alleviate cavitation and air binding problems which have plagued

the pumps.

Modification No. 222

The Auxiliary Steam Supply from turbine extraction steam was changed from L.P,
heater 4A to turbine extraction line on L.P, heater 5A. This provides a higher
inlet steam pressure for the auxiliary steam system which is required for efficient

' operation of the boric acid and waste evaporators.

Modification No. 223

A vacuum/pressure gauge was installed on suction line of "B" boric acid transfer
/

pump. It will be used to monmitor "B" boric acid pump sucﬁion pressure for possible
causes of shaft failure.

.
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‘Modification No. 225 and No. 257

This modification concerns the reinstallation of the four atmospheric steam

dump valves which were removed for refurbishment during the 1973 refueling.
The valves were modified by the addition of flanged connections and "quick-

. change” internal trim. The four 12" condenser dump valves were replaced with

' ﬁ.; five 8" valves and piping changed according. .Control components were modified-

on both valve systems.- This change is intended to improve operability, re11a~’:=
bility, and safety of the steam dump system.

Modlfication No. 229

The turbine supervisory controls and indicators were relocated from the Hagan
Room to the RTGB on the panel above the turbine eccentricity monitors. The
relocation of the controls will allow the control operator access to the

controls without having to leave the control room.

Modification No. 232

Seismic pipe support AP-1 was removed and pipe whip restraint P-8 was modified
to function as a seismic'restraint. Support AP-1 was damaged by normal thermal
expansion of main steam line"A". Restraint P-8 now performs a dual function

as pipe whip and seismic restraint.

Modification No. 233

Steam Generator "B" Blow Down line was modified by the addition of a pipe tap
and isolation valve. The addition of this flow path provides a means for dis-
charging water and sludge during steam generator sludge lancing which was

performed during the 1974 refueling outage.

Modification No. 234

This System Modification involves the pressurizer safety and relief header. It
provided for the addition of a hydraulic shock and sway suppressor assembly for
pressurlzer safety and relief header. A re-evaluation of the static and dynamic
forces on the preSSur1zer safety and relief header indicated the need for a

hydraulic shock and sway suppressor at this p01nt.

Modification No. 235

Modification No. 235 involves the Turbine Stop Valves. The turbine stop valves
were modified to eliminate the deposit buildup on the stop valve stems. The

deposit buildup has caused valve operation to be sluggish at times, and in one

/
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Modification No. 235 (Continued)

instance has prevented the left valve from closing under trip conditions. The
change consisted of installation of new shafts and bushing and modifying the

bearing end covers, valve arms, and servo-support housings.

Modification No. 236
The Analog Instrumentation System was revired by jumpering the pole of all

Comparator Output Switches that were not in series with the bistable switching
element. This is to insure that any possible short between the Comparator triac

and the protection logic relays will be detected by on-line or periodic tests.

Modification No. 237

The component involved in this change is Containment Penetration P-67. This is a
'temporary modification and consisted of opening the pipe on either side of Penetra-
tion P-67 in Sleeve S8-25. Opening this penetration provided a path for use in

the steam generator sludge lancing evolution. The penetration was resealed prior

to return to power.l

Modification No. 241

An anti-rotation pin was installed in the Main Steam Isolation Valves. The disc
of the Main Steam Isolation Valve was free to rotate. This rotation caused a
change in the relative position of the seating surface which could result in

leakage. To alleviate the problem the subject pins were installed.

- Modification No; 242

This modification is for the penetration pressurization system. Weld channel air
supply was changed from Manifold No. 1 to Manifold No. 12. The original supply .
line which is embedded in concrete was leaking. This change eliminated the leaking

section.

Modification No. 244

This change involves the Emergency Diesel Generator. Steel fuel supply tubes were
installed to replace the existing synthetic hoses. They were replaced because the
existing synthetic hoses require frequent inspection for leaks and cracking and

replacement on an annual basis. Thus the reliability of the fuel system is improved.

Modifiéation No. 245

This involves the Feedwater Eipe Thermal-Seismic Restraint. Added to this system

.were two new "shoes'" to Thermal-Seismic restraint AP-3 at Point 20. An -~

1
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Modification No. 245 (Continued)

inspection of existing pipe restraints revealed that the vertical restraints

at Point 20 had not been installed as required by original design.

Modification No. 247
This is for the addition of relays in Control Circuitry for Vacuum relief and

pressure relief valves for the Containment Vacuum Relief and pressure Relief
System. These were installed to prevent opening of vacuum relief and pressure

relief valves upon loss of penetration pressurization air.

Modification No. 248

This modification is for the L,P. Turbine Bearings oil Lift System. The L.P.
Turbine bearings were drilled and tied in with the generator bearing oil lift.
system. The existing generator oil lift system was also upgraded. The L.P, turbine
bearing oil system was inadequate when the unit was on turning gear in that the

bearing oil film was too thin to prevent journal to bearing contact.

Modification No. 250

This modification involves the Containment Penetration P-67, and made this pene-
tration readily available in the event a penetration is required for access to
the containment interior during cold shutdown operations. This contingency

~would be at times of maintenance or ' refueling operations.

Modification No. 251

The HVE-15A Humidity Control System is involved in this modification. A heater
system was installed for controlling the amount of humidity entering the HVE-15A
charcoal filter bank. This was performed to stay within limits of a Technical
Specification requiring that humidity entering the HVE-15A Carbon bank be maintained
at < 707% relativé humidity during fuel handling in the spent fuel building.

Modification No. 252

This modification consisted of the replacementiof safety injection system accumulator
relief valve discharge nozzles with a straight piping section (the existing

nozzles were in an elbow configuration) and the addition of an orifice in the

piping to the valves. This change reduces the reaction forces on the associated
piping and prevents possible valve damage due to.water hammer effects. The change
was a result of a study of stresses involved with relief valves and identifiéd

these valves and piping as a potential problem area.
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Modification No. 253 |
This modification involves the Containment (CV) Spray System. (C.V. Spray). 1t

eliminates the two-minute time delay on NaOH addition to C.V. Spray and the operator
capability to defeat NaOH addition to the C.V. Spray. This change is conservative
with respect to safety analyses. It reduces the site boundary doses under.loss V
of coolént accident conditions.. It was accomplished due to requirements for

uprating the plant to 2300 MW, .

Modification No. 254

Additional lighting was installed at the Turbine Canopy and between the two low
pressure turbine sections. LightingAwas required for maintenance and for safety

purposes.

Modification No. 255

Reactor Protection System Axial Offset Limits were changed to conform to new
Technical Specification requirements for Cycle III operation. The limits are

now -17% and +12%

Modification No. 258

This change involves the installation of a controller on Valve No. PRV 1985 to

regulate Aux. Steam Pressure at 80 psig for station uses on the Aux. Steam System.
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SECTION 4

CHANGES TO OPERATING PROCEDURES
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‘- - CHANGES IN OPERATING PROCEDURES

The Following Procedure Changes Were Issued During The Past Six Months

Change Number Procedure Number Description of Chahge

580 PLS-3 Changed Set Point Alarm on Loop 3 Spray Line

From 500°F to 475°F

581 " Administrative Additional Abnormal Occurrence Definitions
Instructions added to Technical Specifications were added
to AI.
582 OP-17 Main Steam | Additional Precaution added to prevent
and Reheat Steam | water slugging.
583 Emergency Plan ‘Changes due to departmental name changes

and Procedures

584, " Standing Order ‘Change made in radiation monitor (R-7)
~No. 4 .alarm setting so that personnel might be

warned when flux mapping is in progress.

585 - Control Rod Drop Update test in accordance with

. Test CPL-R—-4.10.2 Westinghouse memo CPS-73-165 of October

25, 1973,
586 . OP-34 Waste Incorporated new sections to cover
Disposal Liquid transfering liquid waste within plant
587 - PT-9.2 Unit No. 1 _ Split PT into two separate'PT's, one to
Fire Pumps and Fire}. cover Unit 1 and 2 and Fire System valves (PT 9.4)
. : System valves for | and the other to cover the inspection of fire
Unit No. 1 and 2 extinguishers and equipment (PT 9.4) -
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Change Number

Procedure Number

Description of Change

588 PT-22 Changes made to assure steam driven
Auxiliary Feed- auxiliary feedwater pump- turbine is
water System - preheated and supply line drained.

589 Standing Order Change Radiation Monitor Alarm (R=7) . to
No. 4 200 MR/HR due to continuous alarm at

50 - 100 MR/HR

593 Radiation Control To make manual and health physics
and Protection procedure No. /4 compatible.
Manual

594 OP-16A Condensate To correct name of valves to more clearly
and Feedwater indicate function
System

595 PLS-2 Changed maximum Reactor Vessel heatup and

cooldown rate from 100°F to 50°F.

596 Auxiliary Feed- Reissued test to make instruction more
water Pumps and specific in areas of purpose, conditions
valve alignment and instruction.
test.

597 Radiation Control Change points out responsibility of
and Protection supervisor in controlling exposure of his
Manual subordinates.

598 Changed component cooling radiation monitor

Standing Order

No. 4

5 5

setting from 5 x 10~ to 4 x 10~ uCi/cc
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Change Number

Procedure Number

Description of Change

600 Administrative Replace ™odification and Set Point Revision

Instructions Completion Form" Revision 3 with Revision 4
to reflect approval for installation prior
to CNSC review.

601 Radiation Control To Bring manual into compliance with
and Protection 10 CFR 49 in regard to shipment of
Menual HP-20 radioactive materials

602 PT-7.1 Boric To correct valve numbers
Acid Blender
Control, Valve
and Pump
Operation

606 PT 5.1 TAVG Changed to make voltage values cbnsistent
and Delta T with TAVE alarm setpoint of 579°F in lieu
Protection of existing setting of 575°F

609 OP 34 Waste To reference Standing Order No. 4 in
Disposal- regard to radiation monitor settings.
Liquid

610 0P 34 G2 To correct valve numbers and to clarify
Waste Disposal- tanks utilized in transfer of liquid from
Liquid monitor tanks to holdup tanks.

611 AP-1 Change indicates action to be taken

Malfunction of
Reactor Control

System

regarding misaligned control rod.
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Change Number

Procedure Number

Description of Change

612 Annunciator Revise entire manual to reflect present
Procedures annuciator configurations

613 PT 23.3 To incorporate manual closing of the
Diesel Generators emergency diesel generators main breakers.
Emergency Field
Flashing and
Manual Closure of
Generator Main
Breakers

614 Administrative To indicate Administrative Supervisor's
Instructions responsibilities, to provide new approval

forms and to indicate monthly review summary
- to be sent for CNSC review.

615 Procedure For Return of new fuel assembly damaged during
Packing New Fuel unloading process
Assembiy For
Return to Vendor

- 617 Curve Book Reissued Plant Operating Curve Book for

clarity of curves.

618 . OP-28-2A To correct position of the valve switch
CVCS Purification for volume control tank/demineralizer
System diversion valve 143

619 - Administrative To add volume 18 "Fuel Follow Procedures"
Instructions to AI. ’
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Change Number

Procedure Number

Description of Change

Standing.Order

620 To specify frequency RMS~11 is to be checked

No. 4 and indicate justification of contaminated
waste release limits

622 OP-28-2 Requirement .was added to determine boron
CVCS Purification concentration in demineralizers prior to
System placing them in service so as to identify

any differences of concentration with RCS.

623 Administrative To clarify key control and containment
Instructions security procedures.

624, Administrative To include details of operatoritraining
Instructions program,

625 GP-1B General Provides for checking of bistables in lieu
Operating of running PT 1.1 (source and intermediate
Procedures range alarms, permissives, and Trips)

626 PT 5.1 TAVG To correct error in voltage calculation.
and Delta T
Protection

627 PT 5.7 Steanm To correct number for panel alarms
Generator
Pressure
Protection

628 Steam Generator Entire procedure rewrititen and assigned

Pressure Test

1900 PSI

as PT 32.
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Change Number

"Procedure Number

Description of Change

PT 7.1 Boric

629 To correct designation of valve FCV 113B, -
_iAdid.BlenderA: blender flow to charging pump suction
~.;Control, Valve . |

‘and Pump  Operation
630 - Administrative To describe new Abnormal Occurrence Report
Instruction format and incorporate plant operating
experience report.
‘631 Fuel Follow Added parts FF-2 and FF-3 regarding axial
Procedures ~oscillation and radial tilts.

632 Curve Book Add new curves, inherent radial tilts

vs. axial offset.

633 Fuel Follow Changed format and updated to clarify

Procedure, FF-1 iqstruétion
634 Special Fuel New procedures for handling new fuel
Assembly Handling‘
Procedures
635 Special Exxon New procedure
Pressure Drop
Test on
Westinghouse Fuel
636 OP 28-2A To allow operators better control of

CVCS Purification

System

evolutions regarding purification lineups
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Change Number

Procedure Number

Description of Change

637 Maintenance Entire instruction rewritten to clarify
Instruction calibration instruction
No. 6 Calibration
Procedures
638 Emergency Plan Clarified instructions for operators and
and Procedures and Shiftforeman in the event of an emergency
639 Health Physics Organizational change .
Procedure 7
640 Health Physics Organizational change and error in spelling
Procedure 8
64,2 OP 28-2B New procedure check—off sheet
CVCS Purification
‘System
643 OP 28-2C CVCS New procedure check-off sheet
Purification
System
644 Special Nuclear Complete revision of procedure
Material
Accountability
645 CPL~R-4.10.2 - Updated to clarify methed and means of

Control Rod Drop

Test

recording rod drop times

es]
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Change Number

Procedure Number

Description of Change

646

{Change low alarm on Boric Acid Tanks from

PLS-3
30% to 42%
647 Curve. Bock Replace Boric Acid Tank curve with new curve
648  Annunciator Update level alarms on Boric Acid Tank as
Bock per PLS-3
649 Annunciator Update level alarms on Boric Acid Tank as
Book per PLS-3
650 Emergency Steps were added to prévent overflowing
Instruction 9 steam generator flash tank.
, 652 OP 334 Boron New procedure
Recycle Process
654 Special BFRA New procedure for inserting burnable Poison
Handling rod assemblies in new fuel in new fuel
Procedure storége areas.
655 Curve Book To bring all curves up to -date.
657 Special Fuel New procedure for handling of fuel rod
Handling Procedure |container to be used in Gadolinia fuel rod
storage.
659 Mdintenance New procedure

Instruction Noﬁ 9

Control of Measuring

Devices and Test.

Equipment
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Change Number

Procedure Number

Description of Change

66

0

P 2., Hot and
Cold Leg Valves

Backleakage

Changes made to incorporate field changes

of last refueling -

661

PT 2.5
Accumulator - -
Check Valve

Operability

Same as change No. 660

~ -

662

PT 16.2
COntainment
Sensitive

Leakrate Test

NeW’procedure to calculate leakage in

standard cubic feet of air into PT

664,

PT 18,0 CVCS
Monitor and
Holduﬁ Tanks and
Reactor Coolant

Drain Tankl

Same as change No., 660

665 .

PT 16.3
Pressure Test of
Containment

Isolation Valve

Same as change No., 660

G

PT 7.2 Boric Acid

" Blend Systenm

Same as change No. 660
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Change Number

Procedure Number

Description of Change

667 PT 27 Post Accident | Acceptance criteria was more clearly
Hydrogen and - defined
Containment Sampling
System

669 PT 4.0 Service Same as change No. 660

Water System

671 PT 8.2 Primary Increased authorized effective full
to Secondary power hours from 7000 EFPH to 7500 EFPH
Leakagé
Evaluation

672 PT 2.6 Isolation Valve lineups changed based on updated
Valve Seal Water drawings

673 PT 25.2 Main Steam . Same as change No. 660
Safety Valve System

674 PT 20.3 Station New procedure
Battery Test

675 PT 2.2 Safety To add adjusted level to computation

Injection System of pump discharge preséure
Component Test

676 PT 26 Fuel Handling Provided for use of dummy fuel assembly.

Equipment Interlock

and Operation Test

in checkout .of system and clarified procedure
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Change Number

Procedufe Number-

| Description of Change

678

PT 26 Fuel Handling
Equipment Interlock

and Operation Test

Delete steps that were for initial

fuel loading only

679

Health Physics
Procedure 22

Plant Cooldown,
Degasification, and

Depressurization

New procedure

683

PT 29 Radiation

Monitoring System

Changed to make use of accumulated data

684

PT 23.2 Emergency
Diesel Auto Start

on Loss of Power and
Safety Injection
Emergency Diesel

Trips Defeat

Same as change No, 660

636

Fuel Follow

Procedure No. 4

Flux Mapping

Procedure

New procedure L

687

PT 3.1 Containment

Spray System

Same as change No. 660

638

FT-6 Transfer of
New Fuel to Spent

Fuel Pit

New procedure to refueling manual

replacing RF-7
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Change Procedure Number Description of Change
Number
‘ 689 Addendum to FT-6 Transfer Addition for movement of fuel for Regions
of new Fuel to Spent Fuel Pit | 5 and 6
690 ‘Health Physics Procedure 24, New Procedure
RP-3
- 691 Health Physics Procedure 25, | New procedure
 RP—4 Spent Fuel Building Access
Control During Refueling
692 PT 7.3 and 7.4 Boric Acid To replace PT 7.0 so that system can be
“Heat Tracing Operability checked daily by Maintenance and Boric
Acid Tanks rodded out weekly.
69/, Radiation Control and Organizational change
Protection Manual
697 Radiation Control and Provided procedure for reporting chemistry
Protection Manual CP-1 " | results.
Chemistry Results
698 PT:2.1 Safety Injection Same as change No. 660
Test
700 Continuing Quality Assurance Up dated to reflect Westinghouse control
Mahual ' of renewsl equipmént procedures and
documentation
701 PT 2.5 Accumulator Check Change level 20% - 33% to 24% - 38% to
Valve Operability comply with the new normal accumulator
levels.
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Procedure Number

Change Description of Change
Number '
702 TP 1-3-74 Integrated Leak. | Tssued testrinstruction»for ILRT
Rate Test (ILRT) accomplishmeht during refueling outage
703 TP 2-3-74 Reactor Containment | Issued test instructions for structural
Structure Pressure Test retest to be accomplished during
refueling outage. )
704 PT 30 Reactor Control and Changes made to provide a more accurate

Protection Instrumentation

Channel Calibrations and

listing of modules and delete items which

are not applicable to PT

Testing
705 TP 1-3-74 Integrated Leak Changed to allow added flexibilityvin'
Rate Test getting the test started without
compromising safety.
706. PT 25.2 Main Steam Safety Change made.so that'nitrogén might be
Valve Test used to perform test |
707 TP 4~-3-74 Reactor Containment Test issued to inspect containment
Liner Surveillance liner for bulges and for verification
of integrity.
708 TP 1-3-74 Integrated Leak Change made so that HVH could be run
Rate Test with flow orfices in place, without tripping
709 TP 1-3-=74 Integrated Leak To}make sure that all modifications revert
Rate Test to proper configuration.after test
710 Addendum to FT-6 Transfer Spent fuel rack E4 discovered to be
of New Fuel to Spent Fuel Pit damaged. There by precluding its use in the . :
| fuel shuffle procedure. -
712

Addendum to ¥FT-10 Fuel-

Assembly and Core Component

Movement

New procedure covering fuel cycle III fuel

shuffle
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Change

Number | Procedure Number Description of Change
713 . PT 31 Iﬁspeciion of Hydraﬂlic Inspection procedure for Determining shock
Shock Suppressors ' suppressor condition in response to RO
Bulletins 73-3 and 73-4
T4 Specilal Procedure For QA Procedure provides QA surveillance for
Activities during Refueling outage activities
Outage No. IIL
715 - PT 1.0 Overall Refueling Ttems deleted because they were for initial
Interval Test refueling only and-new PT's added to list
717=v TP 5-8-74 Containment Vessel Issued special precedure for conducting
Apex Verticél Measurement vertical measurements for structural test
Procedure
718f' Emergency Pian and Procedures Organizational change and addition of
- telephone number
720 CPL—R—6.0,6.1,6.2,6.3.1, | Changed for clarification and condensation
6.3.2, 9.3 and 9.4 Startup
Tesls
721 Refueling Manual Déleted sound power communication for polar
crane operator because it was not feasible
722 PT 18 CVCS Holdup Tanks To incorporate field changes and clarify
instruction
1723 Process Specification New instruction to formalize non-destructive
Namber 4 Training, Examin- testing program
ation, and certification of
NDT Personnal
T4 Visual Inspection of Cranes. Additional Inspections specified fof fuel

and Fuel Handling Equipment

handling équipment
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Change

Number Procedure Number Description of Change
725 TPV5;12—74 Containment Vessel| Provision of an additional means for conducting
Apex Vertical Measurement, vertical measurement for structural test
using Optical Level
726 Eddy Current Inspection Procedure issued for steam generator tube
Program Inspection
727 Steam Generdor Explosive These Procedures required, for steam generator
Plug and U-Bend Tube Removal repair and for removal of defective tube for
use in laboratory analysis
728 10 Year Inservice Inspection Procedures delineate- requirements for
Program (Including Procedures)| compliance with ASME boller and pressure
vessel code Section XI
730 Special Procedure for Provides instruction for iﬁspection.of
Inspection of Support Bolts support bolting in response to RO Bulletin 74-3
on Class 1 Components
731 Steam Generatbor Secondary Allow the secondary side of any steam generator
Hydrostatic Test to be Hydro tested with this procedure
2732 PT 25.1 Pressurizer Safety Allows use of nitrogen hottles for gas
Valve Testing supply to the test stand
733 . PT 3.1 Containment Spray Clarification of bistable identification
Test
T34 "Health Physics Procedure 24, Establishes positive control levels for
RP-3 ‘reading TLD's
735 Pneuma-seal Installation Procedure provides instruction for installing

and Removal

inflatable seal for sealing of Reactor Cavity

for refueling operations.
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Change :
Number Procedure Number 'Description of Change

‘ 736 PT 23.3 Diesel Generatérs Delete stéps not required due to equipment
| Emergency Field Flashing and cleared for maintenance

Manual Closing of Generators

Main Breakers

737 Incore Thinble Removal and New procedure for removal of defective
| Replacement Procedure Thimbles and repair of flux mapping system
738 Ultrasonic Valve Wall Thickness|Procedure for verification of reactor coolant
Measurement » boundary valve wall thicknesses
739 Radiation Control and To set forth a method for the setting of
Protection Manuél personnel monitor alarms
740 PT 2.1 Safety Injection Test Change valve position due to orifice being

installed for test flow purposes

742 OP 40 Component Cooling Addition of procedure for émergency cooling

of spent fuel pit heat exchanger

743 0P 40 Component Cooling Added provision for valve check offs for
recently installed valves for emergency

cooling of spent fuel pit heat exohanger‘

45 Safety Injection Flow Test Spedal test for determination of pump

performance.
746 } Procedure for Measuring Delineates means of measuring drive shaft bow
Control Red Drive Shaft Bow to déﬁéfmine condition of shafts removed

during 1973 refuéling

748 Refueling Manusl To make method of detérminetiohof

0.05 mCi/ml limit clear




Change

Number- Procedure Number Description of Change

749 ~Special Procedure for Instructions provided for replacing damaged
Insertion of Thimble Plugs thimble plugs

750 Special Procedure for Steam Provides for cleaning operation in an effort
Generator secondary Side to remove sludge accumulated on .top of steam
Sludge Cleaning generator tube sheet

752 Gadolinia Rod Removal and Instructions for removal of Gadolinia rods
replacement Procedure from four test fuel assemblies

753 Refueling Manual FT-10 Changed fuel movement sequence and-clarified
Fuel Assembly and Core handling of inserts for Gadolinia Fuel Assemblies
Component Movement

754 Refueling Manual Requirement added to maintain log of relative

humidity in containment and spent fuel building

756 ISI-17 Visual Examination Changed to provide compatibility with inservice
of cladding patches in closure | .inspection requiréments :
head

757 ISI-18 Liquid Penetrant Changed to provide compatibility with inservice
Inspection Procedure for inspection requirements
Reactor Vessel closure Head
Cladding Patches

758 CV Integrity Check off For To insure OV integrity during sludge removal
Sludge Removal in Steam
Generators

759 Refyeling Manual Provided instructions to implement requirement

that spent fuel movement shall not be accomplished
unless relative humidity in fuel handling areas

is < 70%
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Change
Number

Procedure Number

Description of Change

9.

Safety Injection System Flow |

Temporary change to close valve, éhange

Test caqgelledafter test was completed
763 Refueling Manual Changed requirement for refueling cavity
water level to provide for more flexible
operation
764, Special Procedure for To incorporate the use of plumb and string
Measufing Drive Shaft Bow to measure drive shaft bow of shafts stored
1974 outage in upper internals
765 Radiation Control and To more precisely define how contamination 1is
Protection Manual detected on the "Sweeping" pads.
‘766 Radiation Control and To make clear as to how .05 mCi/ml is
Prbtection Manual measured.
767 Refueling Manual Changes made to fuel shuffle,
1768 Ditto Ditto
769 Ditto Ditto
- 770 Ditto Ditto
771 Ditto Ditto
772 Ditto Ditto
773 | Ditto Ditto
T4 Ditto Dito
775 Ditto Ditto
776 Ditto Ditto

9



Change

Calibration (Semi-Annually)

Number Procedure Number Description of Change
77 Health Physics To delineate methods and points surveyed
Procedure 1 and use of a teletector
778 Refueling Manual . Changes made to insure no binding between the
"CRDM guide tubes and the RCC drive shafts
779 Flow measurements of New procedure
Ventillation System
780 Refueling Manual Changes made to fuel shuffle
781 Ditto Ditto
- 783 Reactor Upper Internals Provided inspection instructions for upper
Inspection internals to verify integrity following
retention of control rod in internals when
lifting internals package
785 Special Procedure for Instruction for bolt inspection in response
Inspection of Steam Generator { to RO Bulletin 74-3
Support Structures
. 786 Eddy Current Inspection Expanded inspection to encompass 100%
Program ingpection of gll 3 steam generators
789 PT 26 Refueling Interlocks To clarify switch position'for spent fuel
' moveable bridge by pass
790 Special Procedure for Procedure was utilized to remove control rod
Unlatching RCC in position that was inadvertently rdained in upper
N~7 Upper Internals in internals and subsequently damaged
storage position
791 PT 28.2 Seismic Recorder Change damping resistance from 50 OHMS

£o 40 OHMS
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Change
Number

Procedure Number

Description of Change

® .

OP 13-C Heating and

Update check off sheet due to modification

Ventilation addition of humidity control system
794 Refueling Manual To vefify damper positions .of fuel handling
ventilation system
797 Special Procedure to New procedure /
delineate operator training
Program
798 Special Procedure to Delineate| New proceduré
Radiation Indoctrination
Program
- 799 Special Procedure for lifting | Instruction for inspections and removal of
upper internal package, TV control rod inadvertently retained in upﬁer
Inspection and unlatching of internals
RCC in position N-7 i
800 Special Procedure for Verification of guide tube integrity following
Boroscope Inspection of Guide | inadvertent retention of control rod in upper
Tube Position N-7 internals
801 Refueling Manual Changes made to fuel shuffle
802 Ditto Ditto
803 Ditto Ditto
204 ‘Ditto Ditto
305 Ditto Ditto
_ . 806 Ditto Ditto
808 Dito Ditto .
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Change
Number

Procedure Number

Description of Change

1'.} 809

Refueling Manual

Inclﬁded emergency stop blocks for polar crane

to preclude collisions with manipulatgr crane

Procedure for N-7 Rod Drive

810 Verification of control rod drive shaft
shaft inspection integrity
811 Health Physics Procedure 3 To delineate areas of daily samples and
explain calibration and decortamination of
instruments
812 Special Procedure for . Procedure for replacement of control rod
Insertion of Spare RCC in damaged during refueling
New Fuel Assembly
814 Refueling Manual Changes made to fuel shuffle
816 PT 2/ Fans and Associated Updated test to include latest Technical
Charcoal and Absolute Filters| Specification requirements for filter testing
818 PT 15.1 Turbine Trip Logic Updated PT incorporating previous experience
Channel Testing in order to condense and clarify the procedure
819 General Operating Procedures .| Revision of entire GP-1 for clarity of instruction
821 Health Physics Procedure 7 To specify when a special radiation work permit
“is required and who may approve it
822 PT 26 Refueling Interlocks Added a step to avoid misaligning fuel
Transfer Carriage
Special Procedure for Removal| Procedure for disposal of damaged fuel

826

and Disposal of Thimble Plugs
and RCC in Containment

Refueling Cavity

assembly inserts
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Change

Number Procedure Number ' \ Description of Change
‘ 827 Special Test For Analog Test to verify operation of the system following
Protection Instrumentation modification

System Modification Number 236

823 PL31 : \ Changes reflect the revised steam dump flow
capabilities following replacement of four 12"

valves with five 8" valves

829 Administrative Instructions Specify personnel that may authorize deviation

from established procedures

830 PT 20.3 Station Battery Change'undervoltage alarm from 125 volts
Load Test to 123 volts
831 Annunciator Bock Change undervoltage alarm from 125 volts

to 123 volts

833 0P 17-1 Steam Generator New procedure for recirculation and draining
Blowdown ; of steam generators

834 OP 17-1B Steam Generator Addition of new procedure to recirculate
Blowdown ' steam generators

835 OP 17-1C Steam Generator ' Addition of new procedure to drain and/or
Blowdown release steam generators

836 Special Procedure for Removal | Instructions required due to improper
of BPRA 12P67 from fuel orientation of fuel assembly in storage  rack

R T

element D35, reorient fuel

element D35 and reinsert BPRA

12P67 in this fuel element
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Change

Number Procedure Change Description of Change

837 S@ecial Procedure for Procedure provides instruction for!installing
Transferring and Installing replacement driveshaft
Driveshaft Number 606

838 Special Procedure for Instructions for removal of foreign objects

4 L / _

Retreiving Nuts form fuel dropped into core during refueling
Assemblies D-40 and D-18

839 PT 2.6 isolation Valve Seal Changed to provide more fiexibility in
Water System:‘ lining up system to suit plant conditions

841 Special Procedure for Test procedure for checking opérability of
verification of operability new control rod used to replace the rod
of RCC-49 in position N-7 inadvertently retained in upper internals

842 Steam Generator Tube Procedure for removal of tube section for

Removal Procedures

lab analysis
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Change

100

Number Procedure Number Description of Change
8;3 Curve Book To update the CurVe-Book for Cycle 3
: Fuel Operatipns
IVA P.T. 2.6 Isolation Valve
: Seal Water Test Corrected normal system pressure from
54 psig to 46 psig
845'. O.P.’45 Isolation Changes made to reflect the need to
Valve Seal Water prevent the communication of high and low
System pressure lines
847 Refueling Manual Change to Fuel Shuffle
848 Ditto Ditto
849 Ditto Ditto
850 Ditto Ditto
851 Ditto Ditto
8514 | bitto Ditto
851B Ditto Ditto .
851C Ditto Ditto
852 Ditto .Ditto
853 Ditto Ditto »
85/, Ditto : Ditto
855 Ditto . Ditto
856‘ Ditto Ditto



Change

Description of Change

Number Procedure Number

858 & Steam Dump Operational Test to verify performance

862 Pre-operational Test 1 of modified steam dump system

859 Special procedure | New Procedure
"for continuous blow-
down during heat up
following 1974 refueling
outage."

864, Special procedure Flush required following modification
charging pump piping of pump relief valve discharge line
flush procedure

265 Special Procedure Test following pump relief valve discharge
charging pump piping line modification '
hydrostatic procedure

866 Health Physics Procedure revised to specify detailed
Procedure 12 health physics procedures:for work in
Steam Generator Work steam generators

868 General Cperating Added Penetration 67 to integrity check-

Procedure (GE—1E)

off list. Penetration was made accessable
per plant modification.
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Change Procedure Number Description of Change

Number

BHY Standing Order Number 5 Added requirement to place

Seigmic Disturbances plant in hot shutdown
following indicated accelerations
of 0.1 ( horizontal) or 0.067g
(vertical)

a70 Emergency Instruction 1 Requirement added to provide
sodium hydroxide addition
anytime containment spray is
actuated,

871 0.P. 28 and 28A charging and Changes made due to modification

volume control system of charging pump relief line.

872 0.P. 10A demineralizer water Delete valves that are covered

system under another system.

873 0.P. 374 pressurizer relief Changed primary water to pressurizer

tank control relief tank valve position from
open to closed,

874 Refueling Manual Added refueling checkoff of
penetration 67 which was made
accessible by addition of pipe
cap

875 0.P. 124 guxiliary heatlng Change valve position from open

system to open/closed to provide flex-
ibility for seasonal operation

876 0.P. 14A auxiliary feedwater Valves used for chemical feed

system added to valve list.

877 0.P. 17-1A steam generator Added valve installed for sludge

blowdown system lancing to system checkoff sheet.

3878 0.P. 18A secondary chemical Valves added to system per

feed system chemical addition modification
were added to checkoff list.,
© 879 C.P. 19 gland seal steam and Second gland steam exhaust fan
drain B added to system,

880 0.P. 20A heater drains and Twowﬁbisture separator reheater

vents system drain tanks added to system.

881 O0.P. 40A component cooling system| Change valve position from closed

to open/closed to provide valve
position option on valves CC-748
A, B, and CC-749 A, B,
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Change Procedure Number Description ol Thange
Number -
352 UoFe—=4<A Safety’LnJectlon Changed nitrogen header 1solatlon
and spray’ ' valve SI-855 from open to closed.
To preclude excegsive loss of nitroge
883 0.P. 28A Charging and Correct position of CVC-T CV-143
' Volume Control due to system modification
88/ 0.P. 6A service water Correct name of valve to clarify
system function
885 Special logic test of breaker New test
52/29B
886 Loop thermal expansion data Additional points added to data
sheet sheet.
a887 General bperating procedure To insure that automatic valves
(GP-1E) are operable and that manual
valves are closed.
833 Health Physics Procedure 26 New Procedure
Radlation Control and Test
Technician Training
890 Safety Injection System (S.D-4) Changed diagram to reflect addition
‘ of sodium hydroxide injection
system
891 Special logic test of breaker © Bus E-1 energized so that test .
: 52/29B might be completed.
2892 0.P. 17A Main and Reheat Steam Changes made die to modification

System

of system.



Change Procedure Number - Description of Change
Number
894, CPL-R-6.0 startup sequence To obtain AT and tave before
boron endpoint
898 P.T. 26 Refueling Interlocks To aid in the checkout of the
RCC change fixture and to avoid
the reoccurrence of a dropped rod.
901 Emergency Instruction I Change will allow the recirculation
and spray operation to be estab-
lished solely from the control
room as long as the SI pumps are
available.
902 Liner Bulge strain monitoring Procedure for monitoring liner
program bulge detected during outage
ingpection
904 Minimum Equipment List Penetration pressurization flow chang
from 1.36 SCFM to 1.29 SCFM as
per 1974 refueling P.T. 16.2.
905 Steam Dump Pre-operational To permit valve trip timing
test No. 1 ' tests to be done with plant
between 25% and 55% power
913 Safety Injection System New test to verify operation of
Mod. 253 Test containment spray NaOH additive
valves.
915 0.P. 27A incore instrumentation Changes made due to new valves
added to system
916 Curve Book Updated radiation monitor curves
following calibration.
917 General Operating Procedure Correct valve position and
(GP-1E) operation
913 Abnormal Procedure -1 Changed to reflect new Technical
Specification requirements re-
garding action to be taken with a
misaligned control rod and/or
cvadrant +ilt in excess of 2%.
920 0.P. 18 Secondary Chemic Changes due to new valves and
Addition ' piping. '
921 General Operating Frocedure Corrected valve operation
(GP-14) degignation. -
923 General Operating Procedure Added valves to check off sheet.

(GP-1E)
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Change Procedure Number Description of Change
Number '

O2% — P.T. I5.2 Turbine Valve | - Changes made due to modlflcatlon
' and trip functional test : of gystem :
925 0.P. 23B reactor control Changed to reflect addition
and protection ; of new steam dump valve 1324 B-3.
926 -~ 0.P. 42A Safety Injection | ° Specified accumulator isolation
and Containment Spray velve pogition ﬂurwngrplant heatup
: ' Changed
927 CPL~-R-6.0 Startup Sequence total worth of C&D bank control
: : .rods from +5% to +10%.
929 0.P. 33A Boron Recycle Process Change made to clafify valve
' , . line up. v
930 Health Physiés Procedure 9 To reflect recent changes
. in AXC reporting requirements
933 0.P. 48C Refueling Water . Change valve position from closed
Pump Operation to open so spent fuel pit mlght
be filled.
936 P.T. 15.1 Turbine Trip Loglc Added annunciators which are to .
Channel Tcstlng verified. '
938 - PLS-1 ' o Added new heat flux hot channel

factor rquWromonbp

NOTE: The majority of the procedure changes listed above are incorporated as
a part of the Plant Operating Manual. The eighteen volumes of this
manual are referred to via the abbreviations noted below.
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Volume 1 - Administrative Instructions “(AI)
Volume 2 - System Descriptions (SD)
Volume 3 - Operating Procedures (OP)

Volume

3
Volume 4 - Overall Plant Operating Procedures (GP)
5 - Abnormél Procedures (AP)

6

Volume 6 - Emergency Instructions (EI)
Volume 7 - Precautions, Limitations and Set Points (PLS)
Volume 8 - Radiation Control and Protection (HP)

Fuel Handling Procedures (FT)

Volume 9
Volume 10 - Periodic Tests (PT)

Volume 11 - Continuing Quality Assurance Progrém
Volume 12 - Maintenance Iﬁstructions (MI)

Volume 13 - Emergency Plant and Procedures

Volume 14 - Special Nuclear Material Accountability
Volume 15 - Tank Capacity and React;r Operations Curves
Volume 16 - Annunciator Procedures

Volume 17 - Industrial Security

Volume 18 - Fuecl Follow Procedures (FF)
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SECTION 5

PERFORMANCE CHARACTERISTICS
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CYCLE I1 FUEL PERFORMANCE

Core Status at Eﬁd of Life: Toward the end of Cycle 2, it became apparent
that the plént wculd shutdown with around 30 ppm boron remaining at full
power. 1In an effort to fully utilize the remaining fuel, a request‘Was‘made
to the Atomic Energy Commission to extend our Eurnup limit based on actﬁal
operating data. This request was approved and ouf burnup‘limit was extended
from 7000 EFPH to 7500 EFPH. The unit was on the line until May 6, 1974,
when it was shutdown for refuelipg. At end of life, Cycle 2 had completed

7482 .64 EFPH. Fuel consumption at EOL was:

Region 2 m-=mese-cc-cecenao-—a- 100%
Region 3 --==-scececmcmcacancan- 1007
Region 4 --==-emcccceccamacaaw- 387,

Fuel Densification

The abundance of blips, areas of high thermal flux density, was used as an
indication of fuel densification. As the fuel pellets densify, they separate

allowing a longer path for neutron thermalization.

At the beginning of Cycle 2, there were 0.6 blips per monitored assembly. At
"mid-point in Cycle 2, there were 1.4 blips per monitored assembly. The data
became more erratic toward the end of Cycle 2 with the number of blips per

monitored assembly approaching 2.0.

Increased iodine activity during the last 2500 MWD/MTU of burnup indicated some
fuel clad failure. This tended to agree with a slight increase in the size and

number of blips discovered.
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CYCLE III__FUEL PERFORMANCE

Criticality on Cycle 3 fuel was achieved at 2147 hours on June 24, 1974.

Beginning of life flux maps indicated radial tilts less than 1%, well within
limits. All peaking factors are within limits. Full power was achieved on

July 2, 1974, with no blips present on the flux traces.
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SECTION 6

WASTE MANAGEMENT, DOSIMETRY, CHEMISTRY AND ENVIRONMENTAL PEOGRAMS
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‘ | | 7

REPORT OF RADIOACTIVE EFFLUENTS
Facility H. B. Robinson #2 ' Year 1974

I. LiGQUID RELEASES

. Units l{January | February |March April May June
1. Gross Radioactivity (3,¢) _ ' J—
a) Total reléase _Curiesj| 9.,07%202  {1.98E=01- - |{-8:20E8-01-—J|1.22800 3.54E-00 _ | 1.26E-01L . 3
b) -Average concentration released uCi/ml}{ 6.17E-09 ~]7.98E-09 1-.20E-08  [1.86E-08 1.59E-08 7.34E-08
¢) Maximum concentration released uCi/ml}] 1.25E-08 R.79E-08 5 .57E-08

1.39E-08 1.60E-08 {2.06E-08

Zo Tritium .
a) Total release Curies || 7.,28E0L 4, L9E0DL 3.50E01 4. 88L01
b) Average concentration reiecased uCi/ml i 4,95E-06 1.83E~06 5.335-07 |7 .46E-07

3

-96EOL 2 .87EQQ
.88E-07 5.33E-07

e}

o Dissolved noble gases ' hi
a) Total release ! Curies
b) Average concentration released }I~ uCi/ml

.69E-02 3.82E-03
.00E-09 7.10E-10

[«)%

ST8eE-00  15.545-02 | 7.588-02 |L.20E-01
Z 02500 12.26E-00 | 1.156-09 [L.83E-09

w

+s Gross Alpha Radioactivity

0 B o 0 - 0 0

a} Total release Curies |
b} Average concentraticn released uCi/ml }0+4.42E- 06 O+4.11E-06 |0+5 .68E-06 |0+6.4LE-06 [0+8.21E-06 | O0+4.31E-06
5., Volume of liquid v ' is
canal quid waste to discharge liters ﬁ 6.93E05  } 4.56E06 2.,70E06  }2.71E06 3.07E06 4.68E05
5o  Volume of dilution water liters H L8751V 2.45E10 6.56EL0 6 .54ELO 2.23E10 |} 5.38E09
of Ilsotopes Released. Curies ﬂ )
[ BatLla-1%0 , i~ O 3.40E-05 | 9.748-04 |5.195-04 | 1.01E-03 | 8.85E-04
} Sr=8Y w0 0517 .30E-04, 8. 40E-05 2419, 30E-05 «& | 2.05E-04 44| 6.70E 05 lé
T-131 WO 16E-04 [ 5.508-02 ~58E-0L i /2E-0L | 0. 328=02—] 2 11
Xa-133 INB=F7E-0L 9 5. 04u- 02 089 3.5/E-0 08 |p.49E-02 5[ 6-000=0297| I .8TE-05¢%
¥e-135 W9 165-04 | 1.008-03 023 - T 095203 L1L.91E-03] '
Cs-137 | 0 4.015-03 3. , 3.038-02 1.68E-02
Cs-13% & 0 2.218-03  12.348-02_ B.61E-02 3.578-02_ | 1.43E-02
Co-G0 1.198-02_ 19.945-03 |2.358-02 11.64E~02 2.95E-02 |5.96E-02
Co=58 2.841-02 1.93E-02 3.528-02 1,978-02 6.53E-02 3. 77E 02
Cr=51 9 — 0 0 — 0 0 N
\ -4 1 2.058-03 2.118-03 4,808-04 .87E-03 5.748-03 2 09E 03///i;
7055 0 0 0 7.39E-04 0
Sr-9%0 ] . I‘ 0 1 3.708-04 6.80E-05 8.40E~05 - 1.81E-04 5. 74E-05
LOthars (spacify) ' il : A :
Do e - Tritium W22.4% -  }115.3% 10.7% 15.5% 6.08% 91%
L s nical Speclffeatin GrOggJL_jLL;#%% 26.8% 101.7% 1567 s.07 11622



11. ATRBORNE RELEASES

Il Gaits January February March April May June

1, Total noble gases Curies | 2.87801 1.22E02 1.05E03 4.82E02 3.56E02 9.71E0L
2. Toral halogens Cu~ies || 6.678-03 | 1.76E-03 | 1.66E-03 [1.54E-03 2.57E-02 | 8.31E-03
3, Total particulate gross vadio- ! Quries -

activity (3.,¥) ' 6.52E-04 6.92E-06 1.12E-04 {7 .53E-04 8.13E-05 1.51E-05
4, Total tritium Curies 4,138-02 | 6.29E-02 5.83E-01 3.27800 2.51E01 1.29E00
5., Total particulate gross alpha

radiocactivity Curies 0 0 0 0 0 ; 0
6. Maximum noble gas release rate uCisec}| 1.21E04 4,20E03 1.58E04 6.96E03 5.91E03 1.49E03
/o Percent of applicable limit for: ,

a., noble gases % .07%, 347, 2.61% 1.249 836 250%

b. halogens % 30,0% 8,007 5207, 4,907 125% 44,97,

¢c. particulates il 9 3.41% . 04% "~ +586% 14.06% . 425% .082%

. i
8. 1Isotope released: Il Curies
Particulates }
Cs-13/ j 0 0 Q 0 0 0
Ba-La-140 0 0 0 8.50E=05 0 Q
Sr-94 0 0 Q 0 0 0
Cs-154 7.27F-08 1.90E-07 | 5.90r-06 11.09E-05 3_45E=06 0
Sr-39 0 e 0 0 2 N

Halogens )

1-131 5,74E-03 1.38E-03 9.92E-04 |9.09E-04 2 395-02 ],29E-03
I1-133 7.61E-04 2.51E-04 4,07 E-04 4.30F-04 1.58E-03 1.35E-05_
1-135 ‘ 1.67E-04 1.23E-04 2.55E=-04 2 .04E-04 1.99E-04 0

i :

Gases | ;

- Kr-85 T 0 0 0 0 0 0
X2-153 2.75E01 1.20802 1.04803 4, 76FED2 - 3.53802 9 .65E80]
Kr-68 0 0 0 0 0 0
Ke-37 G 0 ‘ 0. 0 0 0
Kr=35m 0 0 1.988-02 0 0 0
Ka=~L138 9] 0 0 0 0 0
X3-135m 0 0 6.94 E-01 0 0 0
Xa-135 1.192-01 1.62500 5.35E00 LB3E01 3. 00EQ0 8.508-01
Ar=41 C 0 3.19E00 0 0 Q.

Othars as appropriate (specify) ]

Co-53 Il 1.438-04 - | 3.22F-06 5.30E-06 15.08F-04 4. 18E=05 2 Z2E-06-
Particulates Go-b0 |ﬁ 5.8/8-05 | 2.668-05 4., 38E-05 [1.39E-0%4 3.26E-05 1.14E-05
MN-54 | 4,71E-08 | 8.53E-07 | 9.008-06 _ [1.09E-05 3.45E-06 0
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ATTACHMENT NO. 1

OTHER RADIONUCLIDES RELEASED IN LIQUID RELEASES (CURLES)

<—/'/
March . April . ©. May
! : I — . _
1-133 5.68E-01 I-133 1.75E00,. 1-133 7.47E-03
. T ,\’ e e ’
7 L
N T
™
e o (,\ —
@
i)
PSS
(\{\/\ LA
™ \\\ Nat



The section discussing Environmental Sampling and Its Results are furnished

under the cover "Environmental Mcnitoring Report" January 1, 1974 - June 30, 1974,
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RECORDED VHOLEBODY EXPOSURES FOR FIRST SIX MONTHS, 1974

. . R \ .
Ticensae Beportinz (Name & Address) . License No.
Carolina Pover and Light Co. H.R. Robinson SIG Plant DPR--23
_P.0,Box 790 ___Hartsville, South Carolina2®550 . o
' Doge sanges” Nanber of Individuals
(rem) , . in Each Range
No Measurable Exposure o _ 40
' —— > ——1 66
Measurable Exposurc Lcss Than 100 261 : :

- - ' 127

43

93
50

151

246

2.0 -~ 3.0
3 95

300 hand /+-O

4.0 -

r
o
Ju

U
]
i
N
2
D

6.0 - 7.0

7.0 - 8.0 E . \ ’ o
"] 80 - 9.0 | \ .

9.0 -10.0 E g 5

s R
o

10.0 - 11.0 ,‘ 0

11.0 - 12.0 _' o

12.0 + ‘ : 0

Total nuwiber of individuals reported__ 1134

The above information is submitted for the total number of individuals for whom
personnel monitoring was (chack one) . )
. . N SRR 7 TR anf 1 - ’
‘ l reguired under 10 CFR 20.202(a) or 10 CFR 34.33(a) during the calendar year.
I }3 provided during the first two quarters, 1974
#Individuzl velues exactly equal to the valuos separating exposure ranges shall be
‘ reportod in the higher range. '
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Exposures = 500 mRem; job classifications

Plant Surveillance & Insp. 1
Routine Plant Maint. 2
Special Plant Maint. | 3
Routine Refuel Op. 229
S/G Maint. 106
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Gross Coolant Radioactivity
Suspended Solids

Gross Tritium

1-131

Ratio I-131/1-133

Hydrogen

Lithium

Boron-lO

Oxygen-16

" Chlorides

pH

Maximum

7.93E-1

Minimum

2.53E-1

Non Detectable

1.82E-1

2.27E-2

1.30
37
1.75

374

' 60

7.35

117

5.48E-2
3.74E-3
0.326
23
0.50

244

0.00

6.40

Month __ January
Average
4:28E-1 uCi/ml
. ppm
1.15E-1 uCi/ml
9.68E-3 uCi/ml
0.578
29.9 ce/kg
1.00 ppm
290 ppm
0 ppb
12.7 ppb
7.04



Groés Coolant Radioactivity
Suspénded Solids

2ross Tritium

I-131

Ratio I-131/1-133

Hydrogen

Lithium

Boron=-10

Oxygen-16

Chlorides

pH

Maximum

5.71E-1

Non Detected

1.39E
1.47E
0.630
40.0
1.70

241

0

90

7.65.

-1

-2

118

Month February

Average

Minimum

7.97E-2 4.25E-1

4.93E-2 1.03E-1

9.82E-4 6.07E-3

0.264 0.364
16.5 31.45

0.60 1.12

171 208

0 0

0 17.1

6.95 7.31

“uCi/ml

pPpm
uCi/ml

uCi/ml

ce/kg

ppm

ppm

ppb

ppb



Month  March

Maximum Minimum ' Average
Gross Coolant Radioactivity 0.577 0.367 | 0.476 ‘ uCi/ml
Suspended Solids 0.227 , 0.227 0.227 'ppm
Gross Tritium 1.38E-1 6.59E-2 9.85E-2 uCi/ml
I-131 | 1.73E-2 8.10E-3 1.30E-2 uCi/ml
Ratio 1-131/T1-133 0.564  0.358 0.449
Hydrogen 37.0 23.0 31.32 | cc/kg
Lithium 1.50 0.55 0.977 ppm
Boron-10 169 ' 91 132 ppm
Oxygen-16 ' 10.0 | 0 .077 ppb
Chlorides 60 0 6.54 ppb
pH 7.80 7.20 7.43
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Gross Coolant'Radioactivity
Suspended Solids

Gfoss Tritipm

I-131

Ratio i-131/1—133

Hydrogen

Lithium

Boron-10

O#ygen-l6

Chlorides

pH

Maximum Minimum

0.864 0.254

Non Detectable

1.26E-1 3.748-2
'3.288-2 . 1.378<2

0.585 . 0.402
4.0 24.0
1.80 1 0.250
129.5 17.0
0 0
90 0
8.80 7.40

129

Month  April

Average

0.669 uCi/ml
ppm

7.81E-2 uCi/ml .

2.48E-2: uCi/ml

0.475

30.2 ‘-cc/kg

0.954 ' ppm

55.5 ppm

0 ppb

7.31 ppb

7.95



"Month May *

Maximum - Minimum ,,Average'

Gross Coolant Radioactivity 0.791 7.71E-3 0.336 uCi/ml

_ Suspended Solids _ Not Performed ppm
Gross Tritium 5.11E-3 5.88E-2 2.81E72 uCi/ml
1-131 |  8.91E-1 2.0lE-3  2.29E-1 uCi/ml
Ratio I-131/1-133 o Not Performed
Hydrogen _ ‘ 29.9 28.0 29.1 cc/kg **k
Lithium : 0.60 0.25 0.425 ppm **
Boron-10 2210 10 - 1759 ppm
Cxygen-16 | -0 0 0 "~ ppb *k
Chlorides 60 20 35 ppb  kk
pH , 8.4 7.6 . 8.15 ‘ ok

* Reactor in Refueling Outage

** During Operating Period
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Gross Coolant Radioactivity

Suspended Solids
Gross Tritium
I-131

Ratio I-131/15133
Hydrogen

Lithium

Boron-10
Oxygen;l6
Chlorides

pH

*  Reactor in Refueling Outage

** During Operating Period

Maximum

1,17E-1

2.99E-2

 5.71E-4

Minimum

1.64E-3

Not Performed

2.29E-3

6.02E-5

No I-133 Detectable

15.0
1.60
2438
0

20

6.2

14.5

0.95

993

.0

10

5.7

Month June*
Average
3.19E-2 uCi/ﬁl
ppm
8.20E-3 uCi/ml
3.67E-4 uCi/ml
14.8 cc/kg ** -
1.28 ppm k%
1979 ppm
0 ppb  **
15 ppb  **
5.98 | *%
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REFUELING OUTAGE REPORT
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Introduction

The 197, H. B. Robinson refueling outage was sheduled for.approximately

- five and onevhalf weeks beginning on May 4, 1974. Major work to be

accomplished consisted of replacing two-thirds of the core with new

fﬁel and T.V. inspection of the other third for determination of fuel

conditions and location of the source of a brokenvgrid strap found in

ngn steém generator in the November, 1973 steam generator outage;

inspection and fepair of steam generators, reactor coolant pumps,’one steam

generator feedwater pump, H. P. turbine, one L. P. turbine, main generatory

emergency diesel generators, heater drain pumps, condensate pumps and one

service water pump§ calibration of instrumentatién and control -components

and numerous miscéllaneous items. | |

The‘following work items are mentioned generally but not in detail.

Comprehensive/reports can be foﬁﬁd in separate attachments.

1. Tufbine - generators

2. Inservice Inspection |

3. Steam generator (Eddy current inspection, sludge lancing, tube pulling
and plugging.)

4.  Reactor coolant\pﬁmps and motors.

5. Steam dump valve modification.

The actual work spanned 50 days, exceeding the original schedule by 16 days.

Details of work accomplished aré related in the following sections.
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Chronological Summary of Events

No. 2 Unit was rescheduled to come off the line after the load peak on
Friday evening, May 3, 1974. The shutdown was delayed until 0129 hours,
Monday, May 6 due to reduced system capacity,(Roxboro'Unit 1. was off the line

and Roxboro Unit 3 was at reduced capability).

During this waiting period the following jobs were initiated: Turbine Gantry
and containment polar crane were checked out by Wﬁiting representative. The
cranes were declared operable and a list of preyentativevmaintenance items

was given to the maintenance foreman. "2A" heater drain pump was disassembled
for inspection and repaif. "2A" condensate pump was disassembled for inspec;
tion and repair. An inspectiqn of refurbished_valves received for atmospheric
steam dump installation revealed cracks in the stellite seats of two. Subsequent
-inspection by vaive representative resulted in returning these two valves to
Houston for refurbishment of seating areas. Installation of orifice plates in
containment HVH units began in preparation for the containment integrated leak

rate test (ILRT). )

Monday, May 6

After shutdoWn on May 6 the following jobs were immediately initiated. Main
steam safety valves were set, by Crosby Valve representative. Fuel transfer
equipment alignment and checkout was a;complished by Stearns Roger and Dwight
Foote represeﬁtative; Hot rod drops and other refueling shﬁt&own Periodig Test
requiring hot shutdown conditions weée completed. New fuel movement té the
spent fuel pit began gnd some difficulty was enéuuhtered in operation of the

spent fuel héndling tool.

Primary system cooldown began at 1910 hoﬁrs‘May 6, 1974,



_ Tuesday; May 7

On Tuesday, May'7,-l974 inspeétion.was completed on "A" condensate pump and
pump reinstalled and run satisfactorily. "B" condensate pump was then
disaésembled for inspection'and repair, Maintenance personnel began'stripping
réactor head. Disassembly'of "B" heater drain pump also began. Scaffolding
placemenﬁ inside containment and other preaprations continued for the ILRT.
‘Work continued on new fuel movement.  More difficulty was encountered in

spent fueling handling tool. It was removed from pit and alignment pins
polished to remove burrs. Crosby valve representative began work on

Moisture Separator Reheater (MSR) safety valves. Turbine began "chattering"
on turning gear and was stopped. It was then ‘rotated 180° at one hour

intervals.

Wednesday, May 8

On Wednesday May 8, 1974 turbine disassembly and disassembly of"A' and"B"S.I.,
pumps began. All work inside containment was terminated and pressurization
for ILRT .began at 1409 hours. A pressure of 14 psig was obtained at 2000 hours

and held for structural integrity test (SIT).

Thursday, May 9

Work on Thursday, May 9,11974 consisted of the following: 21 psig was obtained
in the containment veééel for the first phase of the ILRT. Removal'of #2 L.P.
turbine outer shell was céﬁpleted and work commenced on removal of L.P. bearing
covers. A small amount of contamination was found in the turbine seals due to
the primary to secondary leak in "A" steam generator. Proper H.P. precautions
were taken for contamination control, aﬁd work continued. The humidity control
system for the spent fuel pit wasg completed. dperational difficulties continued
with the spent fuel handling tool. The tool was again removed from the spent

fuel pit, pins removed and taken to the "hot' machine shop. The pins weré turned
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down from 0.860 - 0.845", tool reassembled and fuel movement continued. .
‘Problems on turbine repair included brake failure on the gantry crane and
insufficient bolt heating capability for removal of H.P. shell bolts. (208

vs 240V power supply).

Friday, May 10

Work accomplished on Friday, May 10, 1974 consisted of continuation of esséntially
all of above meﬁtioned jobs inclﬁding feedwater heaters 3A and 4A tube
leaks repairs. Metric Constfuctors began installation of new steam dump valves

on tﬁe condenser and fabrication of pipe ﬁhip protective shields for the steam
pressure transmitters. The 12 hour ILRT began at 1531 hours. The burnable
poison rod assembly (BPRA) tool was checked, and two combs failed to operate

properly. Repairs were made May 14.

Saturday, May 11

Contamination was found in the feedwater lines on Saturday, May 11, 1974;
a valve removed for repalr inadvertently spilled contaminated water to the
storm drain. This was duly reported as an abnormal occurrence. onrk began
on disassembly of‘"A" heater drain pump. Repairs were completed on "ABY

feedwater leaks. ILRT proceeded on- schedule.

Sunday,May 12

3

On this day the removal of No. 2 L.P. turbine rotor was completed. Other
turbine work progrsssed well., A" Boric Acid gborage tank was opened and in-
spected. First chargeable injury of outage occurrcd when a mechanic stuck a

nail through his shoe into his foot. No lowt time resulted.

Monday, May 13

Turbine work progressed to removal of No, 1 L.P. rotor. YA" safety injection

pump rotating assembly was placed back in‘the casing but would not rotate.
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np saféty injection pump was discovergd to have a cracked 8th stage impeller.
Plans were made to send this stage back to Worthington'}or repair. New fuei
movement to spent fuel pit was COmpleted. Turbine stub shaft and four L.P.
bearings were shibped to Lester, Pennsylvania shop for modification for oil

1ift system. Depressurization of containment began at 0930 hours and pre-

paration for resumption of work inside the containment proceeded;

Tuaesday, May 14
”The reactor coéiant system was drained on May 14, 1974, and work began inside
containment. Stearns Roger equipment representative resumed work on

manipulator crane. Metric began removing scaffolding used during ILRT. upn
condensate pump was set in place and mechaniés began making up doupling.

Byron Jackson representative left site. Westinghouse eddy current crews

arrived on site and began preparing for inspection of ﬁA" steam generator.

"A" safety injection pump rotor was removed again due to internal rubbing

when manually rotated. Head stripping (removal of ventialation ducts, insulation, &

missile —ghiald) was completed and preparations made for relaxation of studs.

Wednesday, May 15

"A" steam generator level began increasing on the morning of Wednééday,'May 15
indicating tube leakage in this. generator had increased, possibly due to.

cooling. The head eductor was placed in service,‘and head bolt detensioning
began. One stud lifting hoist required new cable ﬁrior to use. "A" steam
generator primary manways were removed and a eacondary hydfostatic test revealed
a tube leak in column 34 row 32. U"A" sgtation bottery test, Refueling PT 20.3,

was completed. All lhree pressurizer safety vélves were removed for shop tgsting’

and pressurizer cubicle cover set back in place.
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Thursday, May 16

"G gteam generator was draiﬁed down on the secondary side, and primary

and secondary manway covers removed for tube removal operation. Sfud
relaxing progressed with slight problems with one tensioner. Electrical
cable shorted and_wasnreplaced. A1l studs were relaxed aﬁd ready for
removai by midnight. Spafe RCC was dropped in dummy  fuel element f?om
RCC change fixture when gripper cable failed during alignment and checkout
of fuel handling equipment, PT 26. Westinghouse inspected the RCC visually
and no damage was noted. .However, later recommendations were to order another
spare RCC. Two RCC's were pléced on order. New cablé was ordered from
Dwight Foote and arrived on site Saturday, May 18. The RCC Chanée fixture |
was thén repaired and checked out satisfactorilyf "C" Reactor coolant

pump motor was removed and pump disassembly began. Eddy current inspection
began on "A" steaﬁ generator and eighty (80) tubes checked at 100 and 400

.KHZ.

' Friday, May 17

~

General work items progressed satisfactorily. "C" RCP motor flywheel cover
was removed in preparation for ultrasonic inspection. Stearns Roger and
Dwight Foote coﬁpleted alignment of manipulator crane frame and—began
fuel conveyor modification to prevent conveyor drive actuatiﬁg on loss

" of air supply. The seal table was prepared for cavity flooding with -
low pressure seals installed. Four incore thimbles were to be replaced
with dry thimbles for futufe use with B &W fixed incore.detectors. "A" .
and "C" S.I. pump work was completed with the final coupling of "C"  pump.
New under water light assemblies were completed. Final mounting in the
cavity was held up due to crane usage conflict. A1l but two head studs
were removed from the cavity todéy.
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Saturday, May 18

Turbine work items progreséed in a routine manﬁer. Governor valve reassembly
was completed,L.P. 2 sandblasting completed and work began on cleaning L.P. 1.
Two head guide studs were installed for eventual removal of head.‘ Fressurizer
safety valves were removed to the hot shop and prepared for checkout and

any necessary repair. ﬁC" reactor coolant pump work progressiﬁg fairly well,
Motor repairs and checkout was completed today. Reactor cavity sand piugs
were pulled and prepped for new gaskets. OSeal area arouﬁd reactor vessel
(cavity ﬁall) waé found to be nonconforming to drawings and extensive surface
preparation was required prior to installation of inflatable seal. - Spare
gasksts were located in stock room should pneuma seal not work. However,

upon inétallation and inflation on May 20, seal conformed to surface and
sealed properly. Part length conoseals were removed from the head and 3

Aingtrument port conoseals removed.

Sunday, May 19

"\"safety injection pump was successfully run. The last of sand plug gaskets
were'installed. There was a delay due to one»bolt béing wrung off and had
to be drilled out. Wesfinghouse completed eddy current of the hot leg of "AM
steam generator. "C" reactor coolant pump motor was reinstalled with the flywheel
dust cover removed.. All work on ﬁhis pump was completed except UT of flywheel

and hookup of the cooling water lines.

Monday, May 20

Fuel transfer equipment checkout was completed by Stearns Rogers representative.

Part length rods were disconnected after problems experienced with position F-6.
. Motof on F-6 finally quit completely and replacement motor ﬁ'.nsta].led.

Westvinghouse T.V. inspéotion equipment arrived on site and movement inty

gpent fuel pit bagan. The flywheel dust cover was removed from "B" reactor
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coolant pump for ultrasonic inspectién (UT) and.lower"bearing 0il reservoir
was drained on "C" reactor coolant pump due to an oil léak. Westinghouse
motor representative was called back for repair of this leak. ' UT of "C"
reaétor coolant pump flywheel was completed and prebarations were made to
UT "B" flywheel. Cleanup of reactor side of>the cavity began for eventual
head 1ift and flooding. Westinghouse completed eddy current of "A" steam
generator and primary manways were installed. (A compiete'steam generator
repalr report is covered>under a separate section of this report). Westinghouse
sludge level eddy current indicated levels of sludge 3-4 inches deep and
greatér in some areas on the tube sheet. Preparations Qere made for sludge

lance operations to remove this accumulation.

Tuesday, May 21

- Colt Industries representatives arrived on site and began work on the diesel
genergtor. Pacific pump representative arrived and began preparation for
disassembly of "B" S.G. feedwater pump. The last part.length rod was un-
latched at 0950 houfs. Lower cavity was drained>for final cleaning. Iﬁ
had been partially flooded for checlout of fuel transfer system. Reactor
head "O" rings wers laid out on the stofage'pad for head removal and "O"
ring installafion. Westinghouse experisnced difficulty in removal of tube
in "C" gteanm generator. One fiiture was broken in the attempt. Decision
was made to terminate work, clogse the genefator and prepare to flood the
cavity. Cloéeup of "C" gteam generator was de]ayed due to metal shavings
found in the 1oop. A portable pump was obtained and all shavings removed
by the morning of the 22nd; the "pie-chaped" concrete biocks were removed

to gain access to the head storage area, and the head lifting rig installed.



Wednesday, May 22

VMAY and "B" yeactor coolant pump motors were ptepared for removal. All

equipment was removed from "C" steam generator and manways were reinstalled.
Priﬁary water level was raised and reactor head lifted at 1548 hours. It was
placed on storage pad on the evening shift; Westinghqusé\peféonnel completed
control rod driveshaft bow evaluation at 2030 hours with shafts E-5, F-8, M-6, H-8,
H-6 and P-10 indicating worst bows. Westinghousg recommends care in reiﬁstalla-.
tion of head due to these bows, but no apparent restriction in rod drop time or
normal operability should result. Commenceﬁent of flooding the reactor cavity
began at 2205 hours. Aborted the flooding attempt at 2242 hours due to leaks in

"A" and "B" cold leg and "B" hot leg sand plugs.

Thursday, May 23

After repeated flooding and tightenirg of sand plug covers, RTV was applied to

the sand plug and Nuclear instrument covers and the fifth flooding was successful.

Inflatable seal indicated little or no leakage duriﬁg thié transition. . Work

began on installation of cavity filtration‘system. A ﬁan was sent to (Cleveland,

Ohio to pick up a special pump for ;his application. New fuel pins were trans-

ferred from the new fuel builaing te‘speﬁt fucl Position L-5 for eventual replace-
‘ )

ment of sixteen (16) gadolinia'rodlets. Hand hole covérs were removed from

secondary sides of "A" and "B" steam generators in preparation for sludge lancing.

Friday, May 24
Friday "'A" heater drain pump was removed for repairs. Uﬁlatching of full length

control rods began at 0400 hours and was completed by 1041 hours. Positions L-7,

N-7, E-5, and K-8 required repeated attempts prior to unlatching.
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Upper internal package was removed gt 1530 hours and set on storage pad
. at 1620 hours. Stearns Roger Yeprésentative then began indexing' of manipulator
crane over the core. Underwater T.V. equipment was required for manipulator

indexing due to poor water clarity.

Saturday, May 25

Stearns Roger representative completed indexing of thé manipulator crane and
fuel movemenﬁ began at 0318 hours. Fuel element D-49 was removed from the

core to the RCC change fixture. In movement, the underwater T.V. cables

became entangled in the fixture. Lights and cameras fell into the cavity.
Lights were retrieved but camera wés not due to water clafity. The spzre
camera was rigged up to contiﬁue operation. Thimble plug in fuel element

E22 was bent in step lg and tied off to cavity wall by a nylon rope. A

new thimble plug, (98) was placed in this fuel element and the fuel shuffle
contimued. LP 1 and 2 turbine bearings were returned from Lester, Pennsylvania

after modification and No. 3 and 4 bearings were installed by midnight.

Sunday,vMay 26

Reinstallation of‘LP—l rotor ﬁas completed, aid work began on instalkmiQQOf No. 5.
and 6 bearings. Removed moisture separator reheater manways andibegan leak

check and repairs.l Fuel element B-4 in position N-7 was found to be missing
its RCC. Later investigation revealed RCC was still attached to the control

rod drive shaft in position N-7 and lay underneath.the upper internal package.
This did not restrict fuel transfer in'ény manmiler. Fuel transfer was held up

several times due to high humidity.

Monday, May 27

Westinghouse began the gadolinia rodlet removal znd had removed 3 of 4 rodlets
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in fuel element DAY wﬁen thelr tool broke. Arrangements ﬁere made with-
Turkey Point to borrow an RCC. An engineer-from Fla. Power brought this RGCC.
The cracked SI pump stage piece that was sent back to Worthington was returned
and Worthington representatives were recalled for installation. Work began on
reassembly of the main steam stop Valvés and disassembly of the power operated

relief valves. Lancing of "C" steam generator was completed at 1800 hours.

Tuesday, May 28

Pacific Pump representative compieted feassembly of "B" steam generator
feed yater bump except retainer for .'outboard end Which was damaged upon
disassembly. Another nut was ordered. Westinghouse completed removal of
sixtéen gadolinia rodlets from fuel elements D49, D50, D51, and D52. Four

unirriadated U235 rodlets were replaced in each of these fuel elements.

Schutte-Koerting recommends a locking anti rotation pin on each main steam
stop valve and preparations began fér installation. . Water clafity in the
refueling cavity improved considerably. However, the spent fuel pit clairty 
has deteriorated due to stopping the coolant pump, which incorporates the
purificaticn loop. Refuéling check out of fans and filter indicated too low
a flow on ﬁVE lA and 1B resulting in aﬁ'abnormal occurrence. Fan dampers were
adjusted to obtain proper flow, and fuel movement progressed. Control- rod
R-48 was removed from the dummy element and an unsuccessful attempt made to
decontaminate it for return to Westinghouse in Columbia for inspection and
evaluation. Néw turbine replacement blades for LP-2 were found to be wrong
size. These blades were removed and Westinghouse is. obtaining proper blades
for replacement. H.VP, turbine rotor was set into place. Colt Industriés
repreéentative began installation of metallic fuel lines on "A" diesel generator

per plant mod No. 244. This replaces the synithetic fuel lines thaf required
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frequent inspection for cracks and leakage.

'

Wedneaday, Moy 29

Westinghouse aséembled equipment and personnel to inspect upper internal
‘package and N-7 guide tube for possible damage. New procedures were written
for removal of drive shaft N-7 and disposal of RCC. Sludge lancing of MA"
steam generator was completed. "A" diesel generators was test operated.

and was up to voltage and speed in 8% seconds. A new RCC was received

from Turkey Point and placed‘in the new fuel building. However, one new

RGC we ordered ca@e in May 31 end utilization of FP&L's RCC was not necessary
Tt was returned to them. Source range detector N-31 became erratic and the
fuel shuffle was delayed due to high flux st shutdown alarms. I.and C

determined problem to be in ground loop and fuel movement progressed.

Thursday, May 30

Fuel shuffle progressing slowly. N—BlAerractic due to thunder.storm and -
humidity in spent fuel pit caused delays. During these delays a cou?le of
unsuccessful attempts were ﬁade in an effort to disconnect N-7 control rod
dvive shaft. Upper internal package was then lifted and drive shaft disconnected
at 2045 hours. RCC‘was'then gnared énd pulled asidé to clear all refueling
equipment. Crosbhy Valve repreéentative»continued to work moisture separator
rcheater and pressurizer safety valves. Pressurizer safety valves were leaking
and lapping operation began. The powef operated relief valves have cuts in the
body to bonnet surfaces. Blueing and lapping of these surfaces began.
Burnable poison rod assemblies were "shuffled" in the spent fuel pit while

the RCC unlatching progressed ingide the containment. TheBPRA 's for the
gadolinia rodded fuel eleméﬁts were found to be unique in that our tool -

would not handle them.
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Saturday,‘June 1

"2Aﬁ feedwater regulator valﬁe was removed for inspéction with no anomolies
noted. The broken piece of grid strap that was found in "C" steam generator
in Novemeber 1973 was identified to come from C—Oé fuel element via fuel
inspection in the spent fuel pit. Positive identification was determined

by the mating edges. Westinghouse boroscope inspection of N-7 guide tube
revealed no more than.sﬁperficial scratches. Reod drop timeé will be repeated
and drag force checks made when internals are placed back into the vessel.

Fuel shuffle resumed after BPRA shuffle,

Sunday, June 2

Westinghouse representative arrived and began modification to the BPRA tool.
Fuel shuffle was terminated during this period due to spent fuel pit roof
removal for tool disassembly. Worthington pump representative began reassembly

of "B" safety injection pump. Turbine work was progressing well.

Monday, June 3

Delay in fuel sthflevdue to galling of sﬁent fuél handling tool. . Tool was pulled
up, allignment pins polished and a shearéd roll pin replaced. Delay also due

to burned out power cord,tobmanipulatof crane. I and C repaired this and

fuel movement continued. Weétinghousé evaluation of control rod dfive shaft

in position N-7 indicates scratch and gouge marks on gripper. They recommended
replacement. Decision was made to use control rod drive shaft No. 568 that

was removed during‘lésﬁ_refueling. "B" safety injection pump repairs progressed
slowly. Stainless steel snap rings were not available on site and were shipped

in from Worthington.
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Tuesday, June.A

Probleﬁs stilllon "Bﬁ safety injection pump. One.impeller galled on shaft.
Disasseﬁbly was begun. New RCC—49 was inserted into fuel element F19 in
preparation for movement in the shuffle. Another delay in fuel movement

due to slack cable in the spent fuel pit side upender-beceming entangled

in the upender frame. With long handled tools the cable was disengaged from
the frame and realigned to sheaves and fuel movement continued. Problems
still being encountered with P;O.R.V. body Qork. Unable to get a true
surface without a boring bar. These surfaces were hand worked which is a
slow process. Crosby representative completed work on the pressurizer

safety valves and all leak tested satisfactorily.

Wednesday, June 5

Continuing problems.on "B" safety injection pump. Shaft was damaged in
'attempt to remove galled impeller resulting in reaesembiy of rotating .
elements on a new shaft. "D" service water pump upper bearing was removed
due to vibration being greater than other dhree pumps. Clearances were
reduced in bearing and pump test operated satisfactorily. An attempt

was made to clear "B" RHR heat exchanger for installation of rubber

straps to reduce tube vibration. This job could not be performed due to
component cooling valves seat leakage. The spent fuel handling tool failed
due to a broken unlatching rod, Investigatien.revealed a broken coupling
pin in the rod. A new ceupling pin was febricated end installed, and a new

rod pin was installed in the tcol handle to-prevent rotation. .

Thuraday, June 6

Fuel element D-35 in spent fuel pit position H-13 was found to be 900 out of
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orientatioﬁ.» BPRA was piaced in fuel element assuming proper orientation.
‘This resulted in BPRA oriented wrong in fuel assembly and preﬁented
engagement of the assembly with the spent fuel handling tool. This BPRA

was snared with a nylon rope and insefted into the dummy fuel element in the
new fuel elevator. It was then removed from the dummy fuei element with-the
BPRA tool and inserted into fuel assembly D-35 properly oriented.
Westinghouse completed cutting the tube from "C".steam generator. Tube was
‘sent.to Pittsburgh for evaluation. Main generator Hi-pot test failed today-
. and dehumidification equipment was set up for another try tpmorrow.. New |
problems arose with the manipulator:crane. A bloﬁn thyristor and nd
feplacement on sitevheld up fuel movement for'several hours. A thyristor

~ from thé‘pblar crane was found to be'compatible gnd was installed. During
this period the spent fuel pit roof was removed and the BPRA ﬁool ﬁas re-
assembled with the modified hub. It was checked on the standard and special
BPRA assemblies and worked perfectly. Test of "A" emergency diesel revealed
it would not assume full load in required 50 seconds. Therefore, Colt Industries
representative returned to investigate° Two injectors were found with trash
in them and servo booster, previously cleaned,.was replaced with a new one.
The dieéel then was test operated saﬁisfactorilyo "B" safety injection

pump was completed. New retatner nut for "B" steam generator feedwater

pump érrived but threads were wrong. Pacific pumps ghipped new nut on

June 7.

Friday, June 7

Fuel shuffle commenced again at 0043 hours and prégreSsed to thimble
replacement steps at 0700 hours. In -an efforf’to remove incore thimbles,
two nuts from the tool worked lcose and dropped into the core. Nuts were

located early Saturday, June 8 and retricved on that. evening shift.
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Saturday, june 8

Completedbremoval Qf incore thimbles. Began fuel shuffle again and
discovered water in RHR pit. Water was determined to be from a leaking
HVH unit tube bundlé.' This water was pumped down to avoid possibility

of flooding the RHR pump motors.
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Sunday, June 9

The fuel shuffle wés completed at 0027 houré. The core was mapped to verify
fuel assembly positions and ubper internal package was installed at 0629 hours.
Preparations for further steam generator eddy current inspection began. The
broken RCC-12 from Position N-7 Qas cut up and placed in a trash basket along
with. two bent thimble plugs, prior to draining of cévity. This baéket was
moved to the épeht fuel pit for storage. Full length rods were felétched,
cavity water level lowered, head‘1§wered,‘and cavity filtration system dis-
assembled. Several control rod drive shafts required'phySical alignment during
head lowering operations. Head lowering was stopped approximately six feetb
abové the véssel flange awaiting safety injection flow test. Reassembly of

"B" steam generator feed pump also began on this day.

/

Monday, June 10

Reactor head was set on vessel flange at 0400 hours and reactor coolant system
drained to 75" Below the flange. A, B, and C steam generator primary menways
were ppened, and Westinghouse began-eddy current inspection in A and B and
pulled a tube in C. Clean-up crews in the reactor cavity decontaminated-walls
as water level was lowered. R.T.V. applied around sandplug covers read approxi~
mately 3R on contact resulting in short stay time during cleanup. - A and B

reactor coolant pump motors were removed, and pump work commenced.

Tuesday, June 11

"Main generator High-Pot test was successful.  HP and LP 1 alignment checks were
made. LP 2 was waiting frequency check of blaaes and shot peening prior to
setting. I and C completed resistance readings bn part length rod drive motors.
Inspection of A and B reagtor coolant pump motors began. After approximately
30 hours of decontaminaﬁion«effort all the R.T.V. was removed from the cavity,

and radiation levels reduced to 100 mr per hour. Head stud installation then began.

142



Wedﬁesday, June 13 -

A new gasket was installed on Valve 310B body %o elimihate‘leakage, Nominal 100%
eddy current of steam generators A and Bwas completed. Steam Geﬁerator C
'lacks approximately 100 tubes to completeinspection. Part length rods were

relatched in approximately seven hours. Work continued on major jobs.

Friday, June 14

"Bt reactor coolant pump motor was set and coupling alignment completed. Com-
menced conoseal installation. Pressurized "A" steam generator secondary side
to two hundred. psig. Leaking tube was>discovered in Row 4, Column 91.

Westinghouse personnel commenced steam generator tube plugging on evening shift.

Saturday, June 15

Steam generator tube‘plugging was completed at 0920 hours. Ofened containment
up to maintenance personnel at 1130 hours for continuation of jobs. Conoseal
installation progressing slowly. Completed work on "A" feedwater regualtor
velve emd tightening of all PORV's. Began reassembly of turbine stop valves.
A leaking tube was detected in "A" Steam generator upon secondarf hydro—staﬁic

test. Westinghbuse plans to complete explosive plugging tonight.

Swnday, June 16

Westinghouse explosive plugged tube in A" and»welded plug in "C" steam generators.
Hydro test revealed no leaks. Completed conoseal installation and "B" steam
generator feedwater pump réassembly. Work began on reassembly of pressurizer safety
velves. -A and C steam generator primary manwaj covers were installed. npn ,
reactor coolant pump motor was set and alignment aﬁd coupling begun. General
disaSSembly of miscellaneous scaffolds proceeded and containment cleanup began.

Reassembly of. head insulation and duct work commenced.
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Monday, June 17

PORV's were discovered to be leaking by seat.on secondary hydro. Seating
surfaces wére blued and lapping to a true surface began. New MSR drain tank
level control valves arrived on site and installation begun. Turbine startup

panel modification progressed slowly. Reactor coolant pumps work was compieted.

Tuesday, June 13

Installation of head duct ﬁork was completed. .Pressurizer safety valves were
installed and pressuriier missle ghield set in ﬁlace. The primary system was
filled and pressurizéd to 400 psig. Valve 555C on "C".lobp RTD bypass.iine began
leaking and was repacked. A, B, and C reactor coolant pumps were run and system

vented. Turbine alignment continued along with stop valve modifications.

Wadnesday, June 19

Reactor missle shiéld and pressurizer cover installation was completed.

No. 1 seal on C reéctor coolant pump stuck open. Reactor coolant system was
depressurized and Westinghouse reprgsentative recalled fpr’repair. PORV lapping
was completed. Blueing indicated a good seating surface. Reassembly of B
heater drain pump was completed with repairs to a broken cooling.water line and
motor oil leak. Initial stroking of the steam dump valves indicated excessive
closure times on atmospheric dumps. A volume booster was installed in the systenm
and test operation was then satisfactory. Calcéid urinine was injected into

the main condenser and.tube leaks detected usihg a "black light". Several

tubes were plugged.

Thursday, June 20
"C" reactor coolant pump motor was pulled, seals disassembled and No. 1 seal
found to be wiped. Ingtallation on new seal commenced. Main generator air

test was satisfactorily completed.
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Friday, June 21

"CY reactor coolant pump repairs were completed, system filled and vented and
heatup initiated. Cold rod drops were completed. Modification No. 252 was

completed on the safety injection accumulators. Work began on turbine oil and
oil 1ift system.checkéut. furging of main generator with COZ’ installation of

H. P. Turbine enclosure, tightening of bearing covers, turbine 1lift pump guard

piping were included in final buttoning up of the turbine generator.

Saturday, June 22

Reactor coolant system heatup was contined to AQSOF and 2235 psig. The steam
generator AP test was run (PT-32) at 1910 psi with satisfactory results. Problems
were enéountered wiﬁh the turbine bearing oil 1lift system. Motor current was
excessive until Westinghouse reduced 1lift pressure to 1300 psig. System then
operated properly. Main generaﬁor 002 purge was completed and hydrogen addition

initiated.

Sunday, June 23

18" Peedwater heater tube répairs were made and heater closed. Minor leaks
developed in the seal table room due to preséuriZation of thé reactor coolént
system. They were repairéd with no problems. Leaks also developed on "B"

RTD bypass line requiring repacking of Valve 5550.' The atmospheric steam dump
’valves were test operated with steam pressure successfully. System heatup,

hot rod drops (PT 10.4.2) and PT 8.0 were completed. Plan£ Modification No. 247
that prevents opening of the containment pressure gnd.vacuum relief valves upan

loss of PPS air was also completed; RPI calibrations were commenced by I and C.

Menday, June 24

Reactor coolant system 2335 psig hydro was completed. Main steam isolation

valves were test operated. Reactor coolant system brought to 547OF and. reactor
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takeh critical at 2147 hours. A boron .concentration 1317 ppm was required
with all rods full out. Commencement of low power physic tests proceeded.

I and C completed checkout of turbine startup panel.

Tuesday, June 25

Low power physics tests continued. Inspection of Region 2 and 3 fuel
assemblies began in the spent fuel pit. Westinghousé persomnel also began
gamma scanning gadolinia rodlets in the spent fuel pit. Reactor was shutdown to

zero and realigned master cycler. Reactor was then brought back critical.

Wednesday, June 26

Low power physics tests and steam dump test were completed. Reactor power

escalation began and generator was synchronized with the grid at 1207 hours.



" LIST OF WORK ACCOMPLISHED DURING‘OUTAGE

Prossurizer
a. Removed, inspected, and tested safety valves.

b. Installed two hydraulic snubbers on relief lines.

Structures

a. Repaired steam and feedwater seismic restraints inside containment.
b. Fabricated whip shields for steam preésure transmitters.

¢. OCrane checkout and inspection.

d. Installed miscellaneous steel support for steam dump modification.
e. Installed miscellaneous structure for ILRT.

f.4 General cleanup and painting of containment floor.

Reactor Coolant System

a. Reactor coolant pump maintenance.

b. Replaced two RTD's. |

c. Installed eductor.

d. Installed cavity filtration system.
e. Replaced one control rod drive shéft.

" f. Replaced one RCC.

+ Incore System

a. Removed and replaced 4 incore thimbles for future use with B & W fixed

incore detectors.

Safety Injection System

a. S.I. Pump maintenance
b. Containment spray defeat modification

c. Accumulator relief valve "tees" and orifices installed (Mod.‘252)



Emergency Diesels

a. Inspected diesels and generators
b. Installed metallic fuel lines

c. Installed new booster relay on "A"

Steam Generators

a. Eddy Current Inspect Tubes
b. Plug tubes in A, B, and C

c. Pull tubes in "C"

Refueling Systenm

as Aligned manipulator crane and indexed.

b. Modified convéyom'system

c. Modified BPRA tool hub‘and freed air cylinders.
d.' Repaired RCC change fixture cable.

e; Modified spent fuel handling tool guide pins.
f. Fabricated trash baskets.

g. Fabricated new hoses for rod drive shaft unlatching tcol.

1

Component Cooling System

a. Tied in for emergency cooling to the SFP heat exchanger.

Chemical and Volume Control. System

a. Modified charging pump vents.
b. Inspected boric acid storage btanks.

c. Repaired 310B leakage.

Service Water System

- a. Adjusted clearahce on "D" pump motor bearings.
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Turbine Generator

a. Repaired H.P. horiz&ntal joint.

b. Modified stub shaft for two keyways

c. Modified stop valves

d. Modified 1ift system to include. turbine.

e. Laching wires on LP-1 repaired

f. Replaced 25 defective blades in LP-2

g. Inspection of control and reheat stop and intercept valves completed.
h. Welded cracks in.shell side of MSR's and plugged tubes in tube side.
i. Inspected and cleaned lube oil reservolir

j. Replaced bent vapor extractor shaft.

k. Repaired eccentricity pickup

1. Repaired gen. cold gas alarﬁ pickup

m. ' Cleaned and inspected E.H. oil system

n. Repaired broken strands in geherator. (See generator report) High-Pot Test

completed.

Mein Steam

a. Installed new plugs in PORV's and reworked valve body seating surfaces
b. TInspected and repaired all safety valves.

¢. Reinstalled atmospheric dump valves.

d. Inspécted, modified and repaired isolation and stop check valves.

€. CompletedbMSR Drain Modification

f. Completed steam dump modification

g. Repaired and modified seismic restraints.
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Feedwater System

a. Inspected and repaired B steam génerator feedwater pump.
b. Iﬁspected all feedwater regulating valves.
-~ ¢. Plugged feedwater heater tube lgaks.
d. Repaired leaking valve bodies on Auxiliary feedwater discharge.
e. Fabricated and installed whip shields adjacent to steam flow transmitters.

f. Repaired manual isolation valves on feed regulator bypass line.

Cendensate System
a. Overhauled heater drain pumps and suction casing.
b. Repaired condensate pumps.

e¢. Leak checked and plugged condenser tubes. (Inspected condenser and hotwell)

Auxiliary Steam System

r <

o

t1}

LS aibal]
o’

Miacellaneous Secondary Side Work

a. Retubed condenser vacuum pumps:

b. Relocated E. H. accumulator pressufe-guages.

¢c. Repacked and replaced miscellaneous valves.

d. Reﬁound 2A vacuum pump motor and reinstalled.

e. Completed chemical feed modification.

f. Installed check valves in individual seal water supplies to the heater

drain pumps.

Miscellaneous Blectrical Work

a. Inspected and meggered MCC's
b. Relocated Turbine controls.

c. Fabricated and installed new underwater lights.



‘ 4. TInstall humidity control system heaters for Spent Fuel Pit.

e. Set up underwater T.V. equipment.

£. Tnstalled new part length control rod drive motor.



PERIODIC TE3TS PERFORMED

P.T. NO. | | . TITE
2.1 Safety Injection and Emergency Dieéel Test
2.3 Accumulator Check Valve Leakage
2.4 Hot and Cold Leg Check Valves Backleakage
2.5 Accumulator Check Valve Operability
2.6 Isolation Valve Seal Water
3.1 Containment Spray System
4.0 ‘ Service Water System
6.1 * 4 K.V. Buss Under Frequency
7.2 Boric Acid Blending
13.0 Emergency’Control Station Test
15.1 | Turbine Trip Setpoints
16.2 Containment Vessel SLRT
16.3 Isolation Valve Test
18.0 CVCS, Monitor and Holdup Tank Test
18.1 | N WASTE Sump Tank and Pumps
4.,10.2 Control Rod Drop Test
(Formerly 21.1)
$ 23.2 Emergency Diesel Auto Start with S.I.
23.3 Emergency Diesel Field Flash
24..0 HVAC Fens and Filters
25.1 -Pressurizer Safety Valves
25.2 Main Steam Safety Valves
25.3 Maiﬁ Steam Stop Valve Test
26.0 Refueling System Interlocks
27.0 Post.Accidént Hydrogen Vertilating System
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PERIODIC TESTS PERFORMED (Continued)

P.T. NO. TITLE

129.0 . Radiation Monitoring System

30.0 _ Instrument and Control Calibration

31.0 Inspection of Hydraulic Shock Suppressors
32.0 Steam Generator Pressure Test |

Calibration of Instrumentation and Control Equipment as designated under P.T. 30,

encompasses the following.
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TITLE PROCEDURE NO.

Reactor Coolant Temperature, Overpower-
Overtemperature Delta "T" Protection ' ' 1-1

Reactor Coolant Temperature, Wide Range

"T" Hot and "Tﬁ Cold Indication , 1-2
Reactor Coolant Temperature, "T" Average Control | 1-3
Reactor Coolant Flow 2
Pressurizer Water Level Channel 459 ‘ 3-1
Pressurizer Water Level Channel 460 ‘ '3-2
Pressurizer Water Level Cﬁannel 61 A 3-3
Preasurizer Water Level Channel 462 34,
Pressurizer Pressure Control Channel 444 | 4-0
Pressurizer Pressure Protection Channel 455, 456 & 457 4=1
Pressurizer Pressure Control Chamnel 445 | 4-2
Steam Generator Wide Range Level 8-1
Steam Generator Narrow Range Level - ' 8-2
Steam Generator Level (Feedwater Flow) 8-3

' Steam Generator Level (Steam Flow) 8-4,
Steam Generator Level (Feedwater Valve Control) _ 8-5

| Charging Flow ' . 9
Boric Acid Tank Level 10
Refueling Water‘Sﬁorage Tank Level | 11
Volume Control Tank Level Channel 115 13
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TITLE °

Volume Control Tank Level Channel 112

Containmént Pressure

Accumulator Level

Accumulétor Pressure’

Steam Generator Pressure Channel 466; 475, 485 & 495
Steam Geﬁerator Pressure Channel 464, 476, 486 & 496
Steam Generator Pressure Channel 468, 474, 484 & 494
Turbine First Stage Pressure Channel 446 & 447

" Residual Heat Removal Flow
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13-1
14

17-1
i
18-1
18-2
18-3
19-0

34-0



MISCELLANEQUS TESTS

-

Stean Dump Operabiliﬁy
Turbine .0il Lift System
Control Rod Drop and Drage Force Test on RCC Position N-7

Primary System Hydro Test
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INSPECTIONS PERFORMED

I. FUEL INSPECTION

1'

Extent of Inspection

A.

Binocular and T.V. inspection of all Region 4 fuel and certain
Region 2 and 3 assemblies. |

RESULTS

No anomélieé or failures were noted in Region 4 fuel with only

a minimal amount of bowing. It was concluded that all Region 4
fuel was fully capable of Cycle 3 operation.

Location of fuel element with portion of missing grid strap
RESULTS;

Assembly was identified as C-08., The sixth grid from the bottom
of the assembly had two piecés miésing that métched the tﬁo pieces

found in "C" sfeam generator, November, 1973.

The assemblies adjacent to C-08 on the damaged corner during cycle 2

were B-06, C-43, and B—BZ. No Region 4 fuel assemblies were involved.

Bent nozzle springs in Region / fuel assemblies D19, D44, and D53

were noted. No assembly had more than one spring bent, therefore,
adequate hold down pressure is retained in the other three to

secure the fuel element against the lower core plate.

II. R;C.C. INSPECTION

1. Seven RCC's were inspected for cracks, wear, dents and braze joint

conditions. These assemblies were selected based on core location and

operating history.

RESULTS:

A1l are in good condition. No cracks, unusual wear patterns or other
1

anomalies were noted. RCC's inspected were: R-5, R-6, R-16, R-22,

R-35, R=41, and R~47.
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TIT. UPPER INTERNAL PACKAGE INSPECTION (GUIDE TUBE N-7 POSITION)

1.

T.V. and boroscope inspection.
RESULTS:
Some contact marks observed in the lower portion of the guide tube

but no visible damage. Recommendations were to replace the control rod

drive shaft, which was done.

IV. CONTROL ROD DRIVE SHAFT BOW EVALUATION

) 1 L

NOTE:

Inspection of 4 spare drive shafts stored on the operating deck.
RESULTS: |

A11 four exceed manufacturing specs. However, two were declared as
suitable spéres and reused as required. These two were No.'s 606 and
563,

Inspection of all comtrol rod drive shafts while standing free in the
upper internal package.,

RESULTS:

0f all drive Shafts,-six (6) exceeded manufacturing specs. These were in
locations E-5, F-8, H-6, M-6 and P-10. Of these six, E-5 was considered
to be the worst case indicating mechanical inteference .could exist when
setting the head back on the reactor vessel (this proved to be true
later as head was being lowered). However, local phjsical alignment

as head was lowered proved no problem. Subséquent'rod drop test also

proved no interference with normal operation exists.

As a result of the above inspections the control rod drive shaft in

Pdsition N-7 was replaced by spare drive shaft No. 568.
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MODIFICATIONS DURING THE OUTAGE

_NO._ | | TITLE

189 S;I..Pump Balance Line Pressure Gauges

ﬁ93 Main Steam Isolation Valve Limit Switches

210 | Nucléar Instrumentation Slow Blow Fuse Replacemen£

211 . Nuclear Instrumentatlon 0.1 uf Capacitor Addition to Source
Range

212 Jet Impingement Shield for the Steam Pressure Transmitters

213 ‘ ILRT Instrumentation Line Addition |

215 - JLRT Special Mod. for Pressurization of Containment

217 ’ Hour Meters for Fans HVE 15A, HVE 14, and HVE 1B for Carbon
Filter Operation Elapsed Time

221 : Charglng Pump Relief Valve Rerouting.

222 ' Auxiliary Steam Supply Moved from 4A to 5A Heater Extraction
Line

225 & 257 Steam Dump System |

223 ' : Spent Fuel Handling Tool Alignment Pins

229 Relocated Turbine Controls

232 Seismic Restraint ‘Medification

- 233 Steam Generator Sludge Remcoval Path

234 s -Pfessurizer Safety and Relief Header Hydraulic Shock Suppreésor

235 Turbine Stop Valves Modified to Eliminate Deposit Buildup

237 Temporary Usage of C.V. Penetration P-67 for Steam Generation
Sludge Lancing

21 , Anﬁi—Rotatibn Pins in Main Steam Isolation Valve Disc

242 : Replaces Leaking PP3 Air Supply Line |

244, " Emergency.Diesel Generator Steel Fuel Supply Lines
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245
247

248

251

252

253

New "Shoes" Added to Feedwater Line Seismic Restraints

Prevents Opening of C.V. Vacuum and Pressure Relief Valves Upon

Loss of PPS Air Pressure

LP Turbine Bearing 0il Lift

Spent Fuel Pit Humidity Control

Accumulator Safety Valve Orifices and Nozzles to Reduce Reaction
Forces '

Eliminates 2 Minute Time Delay on C.V. Spray NaCH Addition and
NaOH Addition Defeat
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General Information

On May 6, 1974;~the unit was removed from service for the
scheduled inspection, and non-destruct testing (N.D.T.) of the turbines.
The work done included a crawl through inspection and minor repair of
the generator; reworking of the H. P. Turbine horizontal joint; the
turbine lube o0il reservoir was inspected, and repairsrwere made to the
bucket strainer; the turbine governor valves were dismantled, and
inspected; the stop valves were modified to Westinghouse specifications,
in order to eliminate sticking of valves; the MSR's (moisture separator
reheaters) were inspected, and minor modifications were made. The unit
was rolled on turning gear on June 22, 1974, with startup on June 26, 1974,

Primary system work was completed on this date.



{o-ditionrs 2nd Work Perfcrmed

.

H. P. qubine

‘ On M3y~é, 1974, quk was beguun on diémantling the H. P. Tufbine
for inspection., There Qas little indication of”erosiqn, and the generai
condition of the blading was good. The No._Z blgde ring fit, governor end
top and bottcm half cylinder was steam cut behind monel sealing'strip.
Steam entered the No. 2 blade ring fit through small holes at the outer
diameter of monel strip,.aud exited at inner diametér of strip.  The
parent metal was honey-combed bebind the strip. The holes were ground out,
and welded with stainless steel. |

The H. P. Turbine horizontal joint leak was repaired. The top

and bottom.halves, left side generator end, were steam cut. The cut areas

were welded, ard the entire joint resurfaced. The work was performed by

Mr. Wes Richards, Westinghouse Engineer. The cylinder halves weve assembled,
]

and rhanlra virwma mada siith Fanian macean Nmnmdoann ~E NN wn OO

~ — - s tea—me— - ) mem—mmegy- o~ — - - - [ T vyt

found in gland area, and exhaust end. The readings were taken with no
bolts tightened. Six bolts were tiéhtened on each corner, and the readings
were 0C0. /

The orifice drain between No. 1 and No. 2 blade fing at cross-under
pipe generator end was badly erodesd and leaking. * The orifice drain was éut

out at both ends. The drain at governor end was in good condition. The

pipe appeared to be carbon steel. The entire drain line was replaced with

pipe of 1% '

e. 1o
I

. chrome, 1%% moly.
The following is a list of componants inspected by Westinghouse

N.D.T. Engineer, Mr. Bob Arrington: the rctor, blade rings, and horizontal

joint bolts and studs. Tha above components were found to be in satisfactory

condicion at the time of inspection.
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H. P. Turbine (Cont'd)

Upon reassembly of H. P. Turbine, the horizontal joint was coated
with copalite in areas where leakage had occurred. Linseed oil was used on

other areas of joint.

Stub Shaft

The stub shafﬁ was removed and sent to Westinghouse shops in
Lester, Pa.. Testing and modifications recommended by Westinghouse were
done. Upon reassembly of the stub shaft, new cil seal rings were installed,
and hand-fitted to .005" groove clearance, and from .606" to .007" in

diameter.

L. P. 1 Turbine

The condition of this turbine was vefy good. There were some
steam leakage across the joint, between the 3rd and 4th stages, and between
the 5th and 6th stages. There was not enough joint erosion to cause concern
at this time. A close inspection should be made at next outage, and make
repairs as necessary.

The L. P. 1 rotor was in good condition with only four minor
defects found. The defects are as follows: There were cracks in 9th
stage T. E. oﬁtside lashing wires, Blades #32 - 33 and #37 - 38. 9th
stage generator end outside lashing wire Blades # 38 - 39, and center
lashing on Blade #57 - 58. Frequency tests were run on Blade Rows L-l
and L;A with readings being within limits as specified by Westinghouse.

The lashing wires were repaired by grinding, and rewelding.



L. P. 2 Turbine

The general condition of Turbine LP-2 was poor. There were
numerous- cracks in étationary blading, and rotor blades. There were five
groups of blades (25 blédes) ;hat could not be repaired. These.bladeS‘
were replaced. The remaining defective blades were repaired by Westinghouse
personnel.- Loctite was applied to the blade roots on Rows L-1 and L-4 in
preparation for frequency testing. Four groups were not acceptable after
the first test. Loctite was again applied, and test results were satiéfactory.
" The 7th stage stationary blading had nine cracked blades. Repairs
were made by Mr. Wes Richards of Westinghousé. The stationary blades are
now considered to be in good condition despite the number of blades requiring

repair. The turbine was reassembled, and clearances recorded.

Bearing and Lift Pump System

‘The turbine bearings were in good condition with only minor scoring
‘ noted in LP-l,.and LP-2 bearings. THe bearings ‘were cleaned with bearing
scrapers. These bearings were modified for oil lift system at this time.v
This work was done by Westinghouse in Lester, Pa. The lift pump piping was
fabricated from 3/4" stainless steel tubing, and run in Z"ICarbon steel
protecgive casing. A modification kit furnisﬁed by Westinghouse, was
installed in lift pump to boost the capacity. Upon start-up of this system,
saeveral motor overioad trips were experiended. with ;he‘flow contrel valve
set at 1750 1lbs. as directéd by Westinghouse, a check sthed the motor
pulling 26 amps. The motof is rated at 18.7 amps. The flow control valves
were lowered to 1300 1lbs., and motor amperage dropped to 19. A minimum of -
1100 pounds of lift pump pressure is required to satisfactorily operate this

system. A larger lift pump motor will be required to operate this System
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Bearing and Lift Pump System (Cont'd)

at pressure recommended by Westinghouse.

Upon reassembly the thrust bearing clearance was set at Oll.

Couplings

The couplings were in good condition. There was no work required.

Valves

The stop valves we}e dismantled for inspection and modification.
When unit was shutdown, the left stop valve stﬁck in open position. The
valve disc appeared to be in good condition. The\modifications as recommended
by Westinghouse were reduested by Carolina Power & Light Company to eliminate’
deposit buildup on valve stems causing the valves to stick during tests, and
shut down operation. The modifications consisted mainly of larger shafts,
and bﬁshiqgs. This work was done at plant site with machine work being
don; by Superior Machine Co. of Florence.

The L H valve was assembled and the folléwing conditions, and
reading noted: |
1. ghafts seated against bushings
2. Clearance between disc arm, and bushings is .045" to .050"

3. with main valve seated ; .002" feeler could not be sta;ted under seat.

The R..H. Valve was assembled, and the following conditions, and
readings were noted: |
1. Shaft seated against bushings
2. C(Clearance betwéen disc arms and bushings is tapered. This clearance is

.040" to .070" on both ends. This could effect the operétion of valve.
3. With main valve seated a .002" feeler could not be started under seat.

It was noted that the surface on shaft seat was chipped off in

some areas. After lapping there was a continucus hairline seating surface.
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Valves (Cont'd)
If this surface continues to chip, this seat cauld possibly leak.

The control valveéﬂﬁére dismantied, and found to be in very good
cénditiOn. Some ﬁinor machine work may,bé required on back seats at next
outage.

Reheat and Intercept Valves were inspected and found in good
condition. The only work required on these valves were external adjustments

to prevent valve flapper from hitting center bar in valve.

Moisture Separator Reheaters

The MSR's were inspected by Mr. John Englehard, and the following

recommendations were made. Rewelding of all broken welds with E-7018 low
hydrogen rods, addition of 2" stainless steel pipe stiffeness at inlet gnd
outlet of steam chute, recladding eroded areas with 304 stainless steel rod
énd repair to impingement shield at cross under inlet of 2A MSR. A mesh
pad was also installed in ZA MSR. Floor plates>for access were*rewelded.
The tube side of all four MSR's were checked for leaks. The tubes
that were found leaking were plugged. New sealing diaphragms were welded

in, and manhole covers installed.

Lube ' 0il System

The reservoir was drained and inspected. There was a considerable
amount of sludge in the tank that had to be cleared. In addition, the fine
mesh in the basket strainer was about 75% destroyed. Fine mesh 120 from
stack was used to repair the strainer.

The stand pipe for the magnatrol float switch had become disengaged .

and was lying in the tank. This was replaced and secured.
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Lube 011 Svetvem (Cont'd)

In the past, the vapor extractor has been subject to excessive
vibration which caused numerous beaging'and fan failurgs. The foundatiéh
of the vapor extractor was beefed up with angle iron in an efforg tp get
the nétural frequency of the motor and"tﬁe founda;ion to be the same. This
is feit to have ﬁeen éccomplished as there is 1itt1e or no vibration in
the unit now.

The loop seal vapor extractor was reinforced in the ‘same manner
as the main oil vapor extractor. The loop seal drain line was installed on

suction and discharge line to fan. This line was abparently left off during

conatruction.

~Condenser

T Am A nmmman trarma oo O I I B B
-1".’.: COMOCNZITS wrare L 1SPpEeCiea In sale Sild A vaud wul Luditg Lo e

in good condition. Some trash and other foreign matter was found in the

hot well. The condensers were filled with a mixture of water and a
"calcoid urinine" solution, in order that a "black light' could be used to

check for tube leaks. Several leaks were found in the tubes. The plugging

of these tubes was the only work that was required in the condensers.

FH 04l Svstem

The main work.on tiie system consisted of removing the EH enclosure
and cieaning the unit. All of the fittings were checked. Several -fittings
were found to be loose and leaking. It was discovered that some of the
fittings in the system were made of brass. Since brass fittings do not meet
pressure requirements, they were replaced with stainless steel fittings.

Mr. Fred Ewing, Wastinghouse Controlsg Engineer, made the necessary
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EH 0il System (Cont'd)

adjustments to the controls. The control valve opening sequence was changed
to the following: Numbers 1 and 2 opening together; Number 3 opening;.and

Number 4 opening last.

Cross-Qver Piping

An inspection was made of the cross-over piping and the sections.
The piping was in generally good condition, although minor cracking was noted
in the tee section baffles. Repairs were made by grinding out the old welds

and rewelding the baffles.

Gene;atbr
Mr. Mitchell Lukin, Westinghouse Engineer, performed a crawl
through.inspection of the generator. The following conditions were found:
1. TFourteen strands at the outer transposition connected to the top coil
No. 28 were found .to be-broken. |
2. Several "T" pieces and a number of diaﬁond spacers were loose.
3. -"Several resistor wires were brogen.
4. Many pads between the bottom coils and the outer support ring were dusting.
5. Approximately half of the outer transpositions were dusting, sikx of them
very bad. -
6. The strand bonding to the vent stacks was cracked in several places.
7. A coating of oil covered the lover portion of the winding.
Repairs made on the above conditions are as follows:
1. All dust and foreign matter was removed from the end windings.

2. All broken strands were repaired by brazing an additional piece and

remaking solder joints. The soldering was done with irons.

°
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Additional dacron wés inserted betwéen b1§¢k3‘and:ébilé_tb tighteni

three scrain blecks. |

All loose "T" .pieces and diamond spacers were refitted with dacron
paddin?.

All broken resistors were éither resoldered or'replaced.

Dacron was removed from all of the outer transpositions and refitted with
éreater compression. | . — -

The dusting pads between the bottom coils and the outer support rings were
refitted.

Strandé were bénded to the vent stacks ﬁith epoxy resin. Clamps were
placed where necessafy.

Epoxy resin was applied to all mating surfaces.

4
ine windings were repainted.

Tests were run on the generator. The final Hi-pot Testing was done by

‘Mr. Manuy Frutos, Westinghouse Engineer.
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ATTACHMENT 2

REACTOR COOLANT PUMP MAINTENANCE

During May, 1974 Outage

May 5 - June 26, 1974

Written and Compiled By:

J. Parks
Engineering Aide
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History of Reactor Coolant.Pump Maintenéncé

The initial problems with tﬁe Reactor Coolant Pumps at H. B. Robinson
Unit Number 2 occurred on March 14, 1971. Reactor coolant pumps "A"

and "C" were damaged when seal flow was lost during a March 14, 19M
turbine-generator trip. Reactor coolant pump "A" (rCPrA") shaft,
impeller, and coupling were sent to Westinghouse in Cheswick, Pennsylvania
for balancing. The shaft was replaéed due to being damaged by dropﬁing.
After completioﬁ of all maintenance, the Reactor Coolant System (RCS)

was pressurized and'seal flow was established with no difficulty. “

Folloﬁing repairs, the pumps!' vibratjon was measured via the permenently

installed vibrometers and recorded as follows:

RCPM"A" ‘ Point No 1 - 0.4A8 mils
Point No 2 - 0.22 mils

RCP"B" Point No 3 - 0.12 mils
Point No 4 - 0.22 mils

RCPHCM Point No 5 - 0.20 mils
Point No 6 - 0.13 mils

A11 other Reactor Coolant Pump (RCP) maintensnce was performed =~ -

. during the March 1973 Refueling Outage. .During that time (March 16 -
May 9) each of the threé'RCP's wgs.disassembled for inspecﬁion and
necéssary repairs. or adjustments. New number 2 and nﬁmber 3 seals vere
installed and the pafailelism, concentricity, and vibration checks were
made and corracted where necessary. Oh May 9, during plgnt heat up,
-inspection indicated excessive 1eakage at the nuﬁﬁer 2 seals on RCP's

"AT gnd "C". Adjustments on RCP"A" were made without difficulty.
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‘ However it was necessary to uncouple RCP"C" to accomplish the work.
, The next major maintenance involving the reactor coolant pumps was to

be performed during the scheduled 1974 refueling outage. The following

is a description of the work performed at that time.
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Introduction

This report relates the events of the Reactor Coolant Pump (RCP)
inspection and repair du:ing the 1974 refueling outage a£ H. B.
Robinson Unit Number 2. The work involves repairs to three Westinhouse
Reactor Coolant Pumps, model number V11001-B1. The model V11001-B1

is a verticle, single stage, centrifugal shaft seal pump. The reader
is referred to the encloséd figure number 1 for an isometric view of

" this type pump. All part numbers refer to figure number 2.
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Initial Stages of Outage and'Inspection

The 197, Refueling Outage Reactor Coolant pump inspection and repairs
were performed via the combined efforts of Carolina Power and Light
(cP&L) and Westinghouse Electric Corporation, Electro-Mechanical

Division.

On May 15, CP&i Instrumentation and Control Technicians completed
disconnection of electrical wiring to RCP"C".

The motor end motor stand (PC NO-10) éf RCP"C" were removed and placed
on the operating deck on May 16. At this time the fly wheel cover was
removed from the motor. The flywheel was to be ultrasonically tested

later.

On Mey 17 the removal, cleanup, and ihspection of the "C" RCP seals
was completed. Inspection of the number 3 seal (PC No.-20) revealed
that the seal nose height was .029/7040 inches. The number 2 seal
(PC No.-26) was in very good condition.‘The nose height of this seal
was .090/.085 inches. The number 1 seal (PC No.-30) was in’ good
éondition,.however the seal was very tight on the seal insert and
jacking screws wvere nécessary for removal.

The numbef_1 seal insert was badly fretted.

On May 18, the new seals and inserts were assembled and made\ready for -

AY
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installatiqn. The original number 1 seal inserﬁ and a new number 3

seal and runner were installed. The hardware kit for the humber 2

seal contained only the néw style double delta back-up ring. A new "L" shaped
riﬁgwas inétailed together with all new "O" rings. When installing

the number 3 seal ring, it was found to be ver& tight in entering the

housing. A new "O" ring was installed and the number 3 seal ring was

pulled down with cap bolts.

The coupling (PC No.-12) was then installed achieving an advance of
048 inches. The motor support was then lowered into position and

torqued.

A swing check of "C" RCP motor was performed with the following
acceptable results achieved after adjustment of the lower guide bearings:

N. S. - .018 inches

ngn RCP Motor . :
E. W. - .017 inches

Retainimg ring movement was checked -and then the shaft was centered to
within .003 inches and each bearing was set with a 004" cleéranpe.

Thé verticél ﬁravel of the shaft was checked revéaling a movement of
.024 inches. The movement of the shaft whenlthe high 1ift pump was
stérted was .0025 inches. This data is acceptable for vertical movement

of the shaft.

Inspection of the pawls of the anti-reverse system was performed on
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i . Mag-19. The pawls A eremoved and 1nspectedmthnosn.gnsof excessive. .

| ”‘weér;i}ThéyﬂwéréL%héﬁ*iﬁé%ailéd Vith»épééiai attention to ascertain
their fréé and'éorfecf movement. There was slight evidence of oil
'leakage in the flywheel seal and ratchet plate aréa.' Careful inspection
of these areas indicatéd that the oil came from the oil vapor overflow
pipes which.is a normal occurence, The lower guide bearing oil pot
“showed signs of excessive leakage and new gaskets were installed. There

was still evidence of slight oil leskage in this area on "C" RCP

motor.

_ On May 20, the anti-reverse shock absorbers were checked for correct

action and worked correctly.

The flywheel of RCP"C" motor was visually and ultrasoﬁically.checked
for excessive wear and discontinui@ies in the flywheel metal. The
inspection did not reveal any gigns of such defects.
Reactor Coolant Pump "C" motor was positioned on the motor stand.- The
initial parallelism and concentricity checks revealed some misalignment.
A .016 inch shim was necessary to obain accebtable paralleiism readings.
The following are the-resulﬁs of the finsl baralielism and concentricity
checks. ' |

Parallelism of RCP"C"

N. - 1.049

S.

1.049
E. - 1.050

L We = 1.495
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‘Concentricity of RCP"C" -
N - .0000
S - .0000
E - .0000
W - .0000
The motor wés finally coupléd to the pump and the motor bolts were

torqued to 1000 ft-lbs.

On May 21, the oil was drained from the lower oil pot of "C" RCP.

The flywheel cover was placed on the motor.
Disconnection of "A" and "B" RCP's was performed on May 22.

In order to proceed with other critical path outage work it was decided
to suspend work on the pumps and proceed with flooding the refueling
cavity on May 23. Work on the reactor coolant puﬁps was thus halted

until the loops were again drained on June 9.

" Prior to the draining of the loops work was resumed on "C" RCP on
June 4. The lower oil pot was disassembled to find the cause of

~ an oil leak. |

The 0il pot and standpipe gaskets vere replacea and 25 gallons of oil

were added to the motor.

On June 10, the motors and motor stands of reactor coolant pumps "A"

and "B" were removed. All seals were removed from both pumps and
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placed in separate asreas for ease of jdentification, cleaning, and
inspection. |
A swing check of the shaft of "B" RCP was completed with the results

listed below: |

' RGP'BY Notor NS - .019 inches
/ E W - .018 inches
Adjustment of the lower guide bearingé were necessary to achieve the
above swing check. Tﬁeﬂretaining ring was first checked for movemént ,
and. then the shaft was centered to within .003 inéhes and the. bearing
was set with a .004 ingh clearance. The vertical mévement of‘the shaft
vas .016 inches. The 1ift of the shaft vhen the high 1ift pump was
started was .003 inches. A1l seals in RCP"B" were in good condition.

The number 1 seal insert together with all new "O" rings were installed.

The seal housing was then placed on the pump shaft.

On June 11, the seals of RCP"A" were inspected. The“number 3 §ea1

was the only seal that was found fretted. The number 3 seal runner
was also worn excessively. The nose height of the number 3 seal was
.072/.083. These repiacement parts together Qith all new "O" rings |
were installed on the seal housing.

A swing check of RCP"A" motor shaft was performed.

In drder to achieve acceptable swing check date, itvwas necessary to
adjust théllower guide bearing. First, the retaining riﬁg was checked
for movement and then shaft was centered to within .003 inches and

the bearing was set with a .00, inch clearance.
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Sving check of RCP'A" motor
| o 0 N, S.-w .02 inches”

E. W. - .030 inches

The vertical movement of the shaft was .024 inches and the 1ift of

the shaft when the lift pump was started was .0025 inches.

Inspection}of the pawls in the anti-reverse system of RCP's "A" and
"B“ revealed that the pawls were in good condition. The ultrésonié
and visual inspections of the flywheels of both motors indicated

that the flywheels were not damaged.

'There wag evidence of oil.leakage in the flywheel seal and ratchet
plate area in both motors. The pil came from the oil vapor overflow.
The lower gpide bearing oil\pots also sthed signs of leaking and new
{gaskeﬁs vere installed on both oil.pots.- Each of the anti-reverse
ghock absorbers on RCP's "A" aﬁd "B" were checked for correct action.

e

A1l of the shock absorbers worked properly.

On June 12, the seal housing of "A" RCP was placed on the pump shaft.
The motor stands for both "A" and "B" were lowered into position and
the bolts torqued. Both couplings were installed achieving an advance

of .,0483 inches on RCP "B" and .053 on RCP "AM,

On June 13, the motor work on "B" RCP was completed and the motor was

lowered into position on the- pump.
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On June 14, the motor shaft was cenﬁered'and the acceptable parallelism

daté was achieved.

0il for the motors of RCP's M"A" and "B" was moved into containment on
June 15. The oil was drained from "B" and 25 gallons of new oil was

-

installed.

Work on "A" RCP motor was completed on June' 16,  The motor was placed
on the pump. After the concenfricity and parallelism checks.were.made
and corrected, the oil in "A" was drained and refilled with new o0il.
This completed the scheduled reactor coolant pump maintenance of the

1974 Refueling Outage.

On June 18, system venting was completed. When "A" ﬁCP was started,
the number 1 seal leak off flow from nc" RCP went off scale on the
high.side.which wvas indicative of a seal hanging open of the surface
being "wiped". The pump was stopped:. to investigate the probleﬁ.

The‘pump was started and stopped with no decrease in seal leak off flow therefore

as high flow is not damaging to a pump, it was decided to run the pump for

several hours in hopes that the seal might close up (if it was hung

open). This did not correct the problem.

On June 19, the reactor coolant system was depressurized for dissassembly

of "C" RCP. The motor and coupling were removed.
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On June 20, inspection of the number 2 and number 3 seals and runners

- revealed that they were still in good conditian. The number 1 seal

and runner were badly worn and were replaced. The coupling was installed
‘with'an advance of .553 inches. All motor to pump alignment was
completed, and a1l bolts were' torqued. This repair successfully
established adequate leak off flow thus concluding all work on the

reactor cbolant pumps.
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May 15

May 16

May 17

May 18

May 19

May 20

May 21
May 22

May 23-

June 9

June 4

-Chrpnblogicél Sequence of Events
Electrically disconnected RCP"C"

removed and placed motor of "C"RCP on operating deck.

Began reméval of seaisf Removed flywheel cover from motor.
Inspected the seals.

New seals were installed. Swing check of "C" RCP motor

performed. A

Inspection of anti-reverse system. Repair of lower oil

pot leak.

Inspection of "C" RCP flywheel. Motor installed and

alignment completed.
0il drained from "C" RCP. Flywheel cover placed on motor.
Electrically disconnected "A" and "B" RCP's.

Loops flooded for refueling operationé.

Final repair of "C" RCP lower oil pot leak.
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June 10

June 11

June 12

June 13

June 14

‘June 15

June 16

June 17

June 18

RCP's "A" and "B" motors removed. Swing check of "B" RCP

motor. New sesls installed and placed on pump shaft.
Inspection of "A" RCP seals. New seals assembled and
installed. Swing check of "A" RCP motor performed.
Inspection, of anti-reverse system on "A" and "B" RCP.
Inspection of "A" and "B" RCP flywheels. Lower oil pot
leaks repaired on "A" and "B" RCP's.

"A" and "B" RCP motor stands and couplings installed.
"B" RCP motor installed.

Alignment of "B" RCP.

0il for "A" and "B" RCP's moved into containment. O0il

changed in "B" motor.

"AM RCP motor installed. Aligmment of motor. Cil changed

in "A" RCP.
Clean up. Fabricate shipping boxes for seals.

Loss of number 1 seal lesk off on RCP "C".
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. . June 19 RCP "C" motor and coupling removed.

~June 20 Inspection of seals. Replacement of damaged parts. Motor

installed and alignment completed.
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INTRODUCTION

This report relates the events of a steam generator inspection and

repair during the 1974 fefueling outage of the‘H. B. Robinson Unit No. 2.
The inspectionvinvolves ;hree 44 series Westinghoﬁse Vertical Steam
Generators, Serial Nos. 16A6081-1 (SG "A") 16A6G81-3 (SG '"B") and
16A6081-é‘kSG "C"). The reader is referred to enclosed Figure 12 .

fo? schematic drawing of this type generator. The generators are

" of the thube bundle design consisting of 3260 tubes of 0.875 inch
outside diameter and 0.050 inch wall thickness. The tube plate material
is ASME-SA-336 Mn Moly Steel, clad on th:z primary side with inconel.

The tubes are composed of Ni Cr Fe Alloy, inconel ASME-SB-163-61T.

This report contains figﬁres and‘tables pertinent to the inspection and
work, and these are enclosed at the end of the reporg. Reference to the
‘tube locationlis given by row and column numbers. Column numbers start at
the nozzle side of the generator and number toward the manway side. The
row numbefs Begin at the channel head divider plate and proceed outward.

Exact tube locations are indicated in the enclosed figures.
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SECTION 1

History of Steam Generator Leakage

The inception of steam generator problems at H. B. Robinson Unit No. 2
"occurred on June 11, 1971. At that time cladding failﬁre was visually
and ultrasonically detected in steam generator "A" (SG MA") and steam

generator {'C"). Cladding repair ensued, and the two generators were
returned to service on August 16, 1971. This fepair work was described
in the "Steam Generator Tube Plate Cladding Repair" report of

September 27, 1971. This report was included as an appendix to thé

H. B. Robinson Unit No. 2 Routime Operating Report No. 2.

The pext indication of steam generaﬁor leakage occurred on October 25, 1971.
At the time, an alarm was received on the radiation monitoring system

steam generator blowdown line, Channél R-19. Steam generator "A" was found
to be the source of activity. The indicated leakage rate was approximately
one GPH with a g%oss iodine activityiin the secondary system of 2.32 x 10_5
pCi/cc determined twelve hours after the leakage was detected. At that
time the cause of this primary to secondary leakage was unknown. In that
the source of the ledkage had been identified as steam generator M"A" and
’the.magnitude of the leakage was within the requirements of Section 3.1.5
of the H. B. Robinsoh Technical Specifications, plant cperation was
continued with leakage beiﬁg monitored daily. These conditions prevailed

through the next six months. On May 7, 1972, the unit was shutdown for

repair of a pressurizer spray valve.
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During the subsequent primary system leak test.which followed repairs

_ on May 13, the liquid level in steam generator "A" was observed to increase
slightly. On conclusion qf the test, E;C.S. Pressure was rgduped, and

the level ceased to increase. Normal plant heatup was théﬁ'begun on

May 14, while limiting the blowdown from SG "A" to a minimum. When normal
operating temperature and pressure wefe reached, a primary leak rate test
was performed. The results of this Eest revealeé leakage in excess of the
H. B. Robinson Technical Specification requirement. Consequently, the
plant was returﬁed to a cold sﬁutdown condition. Repairs followed and the
generator was returnéd to service on June 10, 1972. This repair work was
described in the "Steam Generator Repair Unit No. 2 May 13, 1972 -

'

June 5, 1972" report of July, 1972.

To help prevent recurrence of tube leaks, steam generator chemistry was
changed based on Westinghouse recommendations. Major changes were an
increase in the phosphate specification, daily measurement of sodium/phosphate

ratio, and use of Continuous Chemical addition and blowdown.

A full inspection program was completed on all three steam generators during
the 1973 refueling outage. This inspection and repair work is described in
the "Steam Generator Inspection and Repair, 1973 Refueling Outage, Unit No. 2,

March 16, 1973 - May 5, 1973" report.

The next indication of steam generator leakage occurred on November 22, 1973.
At the time, an alarm was feceived on radiztion monitor R-15, Condenser air
ejector exhaust. Another alarm was received on the radiaticn monitoring
system steam generator blowdown line, Channel R-19. Steam generator "C" was
found to be the source of activity. The indicated leakage rate was approx-

imately 4 GPM. It was thus determined that steam generator leakage was in
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excess of the maximum allowable leakage specified in Figure 3.1-4 of

the Technical Specifications for thé H. B. Robinson UnitmNo.‘Zf‘ The
unit was shutdown and repairs ensued. The unit was retugned~tq service -
.on December 3, 1973. This repair work was described in the "Stéém
Generator Inspection and Repair Report, 1973 Steam Generator butage,

Unit No. 2, November 27,»1973 - December 3, 1973" report.

 SECTION II

Steam Generator Inspection and Repairs

The 1974 refueling outage steam genérator inspection was performed by
Westinghouse pérsonnel. Westinghouse'subcontracted workers from the A & M
Company to aid in setup of equipment inside ;he steam generators. The
inspection included essentially a 100% eddy current inspection in all
three generators and a sludge lancing of all three generétors. The repair
included a tube pulling operation in SG "C" and explosive tube plugging

in all three steam generators.

The eddy current inspection was perforﬁed by‘remste control devices. Testing
equiﬁment was located in an area.outside the polar crane wall to keep
exposure to personnel at a minimum. As each tube was inspected thé results
were monitored on an oscilloscope and recorded on tape recordings for
location and on graph for later analysis. The generators Qere checked at

a test frequency of 400 KHZ for indications of tube defécts and were also
checked at a test frequency of 25 KHZ to show the amount of sludge buildup

on the tube sheet. The results of the 25 KHZ inspections can be found én
Figure 5~ 8, and Table 1 through 5. The results of the 400 KHZ,inspections

can be found on Figure 1 through 4 and Tables 6 through 9.
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SECTION III

Initial SG Inspection Effort

The first eddy current inspection began on May 16 and cbntinueé through
May 22. On May 22 the manway covers were replaced and the loops were
flooded for refueling. During the time the generators were open, the
folloﬁing wérk was performed: SG "A" was hydrostatically tested in order
to identify the leaking tube. Tube R42-C34 was found to be leaking two
inches above the sixth tube support. This tube was explosively plugged
following fuel movement operations on June 15. Eddy current testing was
initiated and a large percent of the tubes were inspected. 1In SG '"C"

the explosivé plug was removed from Tube R-43-C33 in p?eparation for
later removal of the Eube section. Also a portion of "C" tubes were eddy

current tested. Steam generator "B" was not opened at this time.

SECTION 1V

Sludge Lancing Operations

On May 21, an attémpt was made to remove the sludge from the secondary side
of all three steam generators. This attempt was based on a proposal by
Westinghouse‘Nuclear Services Divisicn. The procedure employed involved
injecting water at a high pressure (approximately 2000 psi) into the steam
generator through cne of thé seéondary side hand holes and on top of the
tube sheet. It was intended that the high pressurs water would loosen the
sludge and move it around so it could be pumped out. The water/sludge
mixture was pumped out of the opposite side hand hcle and discharged from
containment. The chronological sequence of events for the sludge lance

operation can be found on Page 305.
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There were no significant radiation control probiems. The filters
themselves were readinglless than 10 mr/hr (SG water at appro#imately
lx 10'4‘pc/m1) and the readings tgken inside the secondary side hand
holes were approximately 200 mr/hr. The main reason for these relé—
tively low readings was that all three steam generators were filled

and drained twice prior to starting this evolution.

Approximately 25,000 gallons‘of primary water was used'in SG's "B" ‘and

"c" and 12,000 gallons in "A". The reason for only half as much water

was used in "Aﬁ is that only‘Qne secondary side hand hole was accessible with
the equipment used. ”(i.e.,lone of SG "A“Ihand holes is approximately 12"

from the polar crane wall.)

Although the above figures represent the amount‘of water pumped with the
High Pressure (HP) pump, they are not representative of how much water
was actually flushed through the SG because significant amounts of water
were bypassed so the HP pump would not have to be shut down when lancing
was not in cperation. The initial lancing was attempted with a suction
manifold that went around the periphery of the tube bundle; however, it
was made of Tygon tubing and kept collapsing due to pump suction pressure.
Therefore, the standard Weétinghouse suction manifold that fits in the

center of the tube bundle had to be used.

Because of outage time concideration, eddy current measurements at 25 KHZ
were made of the sludge levels only in SG "A" and el prior to lancing.
These measurements were done most extensively in SG A", the idea being

that "A" cculd serve as a nominal s@ (Historically SG "A" has exhibited
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the most significant tube problems), and the data from SG "C" could serve as

backup data.

After lancing, 25 KHZ measurements were made in all three SG's. The details
of these measurements are shown on Tables 1 through 5. Based on these

‘figures and tables the following observations are made.

1. 1In general, it appears that lancing was at best only moderately
successful.

2. Avoparently the sludge was effectively removed to a point somewhere between
Rows 7 and 14, but further into the tube bundle the sludge appears to
have remained essentially as it was before lancing or at best to have
just been moved around. :

SECTION V

Final SG Inspection & Repairs

On June 4 fhe manway covers were removed from the secondary side of SG "¢V

and tube R43-C33 was removed from the secondary side. This tube was selected
for removal from the Loop ''C" steam generator inspection program of November,
1973. This tube was exploSively plugged in November because of a leak above

the sixth tube support.

The tube was severed about one inch above the sixth support and again four
inches below the top anti vibration bar on the inlet side of the tube bundle.
The tube was removed in accordance with U-Bend Tube removal procedure

OPTP-WPZ017 Rev #l.



All tube sections were identified, packaged, éﬁd-shipped to Westinghouse

AR

Research and Development Center, Pittsburgh, Pennsylvania for analysis.

The primary side of the tube (R43-C33) was closed by manually welding an

inconel plug in the hole in the tubesheet from which the explosive plug

had been removed., The plugging was accomplished in accordance with pro-

cedure‘QPTP-wE24017~and process specification NPTZ3.

On June 10 the manWéy covers were removed from the primary sides of SG "A",
"p . and Y'C", and eddy current ipspectioﬁ was begun iﬁ SG "A" & "B". Iﬁ

SG "CY" a section of Tube R34-C34 was remove:l to the second support on the
inlet side. The tube was removed in accordance with series 44 steam gen-

: efator tube removal procedure MRS 2-3~3 Gen. 1 Rev. 2. TuBe R34-C36 was
selected for pulling based on the eddy current testing program of May, 1974.
All sections of the tube were marked, packageq and shipped to Westinghouse

Research & Development Genter, Pittsburgh, Pa. for analysis.
System restoration was accomplished by explosively plugging the tube sheet
hole from which the tube had been removed as per the requirements of process

specification NPT33 and NPT33 addendum No. 1.

The explosive plug was manually welded to the tube sheet ciadding in

accordance with the requirements of process specification NPT23.
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SECTION VI

Tube Plugging Operation & Hydrpstatic Test

On June 14 all tubes in S.G. npav  wB" and "C" with a defect of 50 Percent
or greater were explosively plugged. The plugging was performed by Westing-
house personnel and was in accordance with Westinghouse Procedure NPt-33.
Peter L. Ruddle of Westinghouse supervised this operétion. A total of 31

tubes were plugged.
"On June 15 a secondary leak test was pérformed on S.G. "A". "B"; and "“C".

The secondary side was pressurized to 800 psig for the tesf. Personnel
'of the Carolina Power and Light Company witnessed these tests and inspected
the tubesheet for indications of leakage around the plugs and other tubes.
S.G. "B" and "C" were found to be in good condition but S.G. "A" had one
leaking tube, R-4C-91. S.G. "A" was drained and Tube R4-C91 was explosively
biugged. S.G. "A" again was pressu;iZed to 800 psig and was found to be

in good condition. A cleanliness inspection was made in all steam generators

by CP & L personnel. The steam generators were accepted by CP & L and the

manway covers were replaced on June 16.

SECTION VII

Bolt Fragment
On May 16, the manway covers were removed from the inlet side of SG "A"
and when the manway was lowered, a bolt fragment was found in the manway
diaphragm. The bolt fragment consisted of a 3 inch 1oﬁg piece of material
that was 5/8 inches in diameter. The head of the bolt had been severed

from the bolt fragment by what appearedfto be a saw cutting action.

Approximately two inches of the fragment was threaded with eleven threads

3e]
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per inch (a standard ;oérse thread for S/é inch dia.). The threads were
badly abraided or missing in a number‘of areas and appearedAto have been
clamped in a vise. Thr fragment was activated to a radiation level

of 2.5 roengtens indicating that it was exposed to the nucléar core or
high flux region of the reactor vessel in vicinity of the core, prior to
being deposited in the steam generator. The méteriai was determined to

be non-magnetic and presumably is a variety of stainless steel.

Since the shank of the bolt fragment was the same diameter as the threaded
portion and the fabrication fechniques used for reactor iﬁterﬁals bolts
causes the shank to be less than the major diameter of ;he thread, the frag-
ment does not appear to be from the reactor internals. Furthermore, a
revieﬁ of the possible bolts from the reactor coolant pumps was made, and
samples of the most probable bolts were obtained from Wgstinghouse EMD. -

It has been confirmed by comparison with the fragmenf removed from the
steam generator, that the fragment is of a different type than those used

in the pumps.

With respect to the absence of battering of the bolt fragmenﬁ and the steam
generator tube sheet, it is belie&ed that the fragment dropped into the
manway well when it was first carried into the channel head by the coolant
flow., This is a lo& flow area, and it is felt that tﬁe coolant velocity
in this immediate area was not sufficient to move ﬁhe bolt fragment any

. further.

SECTION VIII

Missing Carpenters Rule

’

During the U-Bend tube removal in "C" steam generator, a six foot folding

carpenters rule was taken into the secondary side of the unit. When all




equipment was_removed‘from'theiunit, the carpenters rule»was not;accounted
for. The rule was lastlgeen when.it was untied from it§ ;éfét;Tiihe_é;é
placed on the deck plate which is located just below tﬁe Séébhdéfynaéﬁﬁay.

If the rule fell througﬁ a swirl Vane; it should have come td.restbén ﬁop'.

of the tube bundle above the top support plate. If it'feii betwgen the deck .
plate and the barrel, the rule would have lodged on the dowﬁ;¢oﬁér restricter

plate. Both areas were carefully searched, but the rule was not recovered.

Conservafifely, it was assumed that the rule remains in the steam generator;
therefore, an analysis was performed on a similar rule produced by the same
manufécturer. Wéstinghouse conducted the analysis and found the rule to be
constructed of wood (mapie-56 gramé), brass coated steel hinges (46 grams)
and an epoxy paint (7 to 10 grams). Westinghouse, aftgf consulting with
Chemistry cperations and Tampa Division, concluded that steam generatorv
performance énd integrity would not be affected. Considering the types

and amount of maferial, the effect of leaving the rule in the steam generator
'Was fngonséquen;ial. The wood would be reduced to pulp in the high temper-
ature environment and be discharged with sludge through the blowdown system.
The hinges are primarily steel, which is similar to the material from which
the internals are made. They would remain inside the unit but not impair

heat transfer capability.



SECTION IX

Health Physics Aspects: of Inspection

All the work involved.in steam generatof inspection was conducted in a
radiation controlled.area within the reactor containment. The health
physiés operation was administered by H.  B. Robinson personnel and by
Eberline peréonnel The radiatlonibvels on the primary side were relatlvely
. high. See the enclosed tables 14, 15, & 16 for a llstlng of these levels.
The maJor time consuming work was the lnstallatlon of eddy current equip-
ment and the manually welding of plugs in the channel head. This work .
accounted for the most of the exposure receiyed by personnel working on
the steam generators. The radiation}levelswere relatively low on the
secondary side and exposure was low for work in that area. See fable'13
for listing of these levéls. Respirators were required for personnel
entering the primary side. This was due to loose contamination within
the channel head. fwo pairs of anti-contamination coveralls and shoe
covers were reqﬁired to ghter~the channel head. Thé outer pair were
removed at the generator to prevent the spread of cqntamination in the

general area.
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TABLE I
25 KHZ EDDY CURRENT TEST RESULTS

"A" SG INLET

* Not Inspected

5-74 6-74
: HEIGHT OF HEIGHT OF
ROW COLUMN . . DEPOSIT DEPOSIT DIFF.
7 13 * 0 .
7 14 0 * L
7 15 i Hn P4 0
7 17 1" | i 0
7 1§ 2n 14n oL
7 23 3 | 3n 0
7 25 3 ~ 3 0
7 29 : 2n 2% g
7 3 ,H 2n _A 3" : +HL
7 33 2n ' 3 +HL"
7 35 2 3m 41
7 37 25n 3n FEat
7 39 3 e 0
7 49 o 3n ' .
7 | 51 : 3n 250 ) -in
7 53 3 35 | +i
7 55 3 g : 0
7 57 15m ' 2% SRS A
7 59 0 2%n +25m
7 el I 30 +2n
7 63 0 . 2% ' +25"
7 65 1kn 3 +14m
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TABLE I (Continued)

5-74 . 6-74
HETGHT OF HELGHT OF
ROW COLUMN DEPOSIT DEPOSIT DIFF.

7 67 1 25" +1%"
7 69 0 i%u 15"
7 71 0 ot FERE
7 73 " 1 0
7 75 0 140 115m
7 77 0 1 an
7 79 0 Ln +5m
PR . . _
14 14 | 0 * | L
14 15 0 0 0
14 17 0 ‘ L 0
14 19 0 : 14" +150
14 21 oo 3" 421
14 23 1% o e
14 25 U S
14 27 3" 34 S VT
14 ‘ 29 KAl | 4 451
14 31 4n ARL 4
14 33 | 40 4% -y
14 . 35 5%" 51 R

14 37 6" Cows -1%
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TARLE I (Continued)

5-74 6-74

- HEIGHT OF HEIGHT OF
ROW . COLUMN DEPOSIT DEPOSIT DIFF.
14 -39 6 4 -2
14 41 55" 3 2k
14 i3 4" % -
% Mo 4 ‘» * _
14 L5 - % 4 o
14 46 B x _
{4 47 * 6" _
14 48 on | * —
14 49 - o —_—
W 50 . 2 | # L
1% 53 Bt 6 42
14 5 1 3" 13"
14, Cs7 o o e
14 59 3% s +11
14 61 : 35" 5" +13"
w6 T o #n
14 65 » 40 i 0
17 67 4 35 3"
14 69 T 4 4
14 om 3 E 0

™D
Q
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TABLE 1 (Continued)

574 [ 6-74

] HEIGHT OF' _  HEIGHTIOF
'ROW - COLUMN DEPOSIT . DEPOSIT DIFF.
14 73 2 3" +5"
1 75 LA ¥ g
14 77 om | 1 -1
14 79 1 | 1 0
21 13 * 0 .
| 21 o 14 0 . % L
21 s 0 g 4
2117 0 o L
21 19 o BT e
21 | 21 0 o yn
21 23 | 0 o 1v e
21 25 % 24 4o
21 27 o ~ 3 oy
21 29 3" - o 0
21 31 | R Z%H | L
21 33 1n L 0
21 35 mo B 5
21 37 S" o 0
21 39 o 3w e
21 41 AL In -kn
21 43 4 & 0



TABLE 1 (Continued)
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9=74. . 6=-74
HEIGHT OF HEIGHT OF
ROW COLUMN DEPOSIT DEPOSIT DIFF.
21 45 6" 4 _gn
21 47 4 64" +2im
21 49 3" 6" +30
21 51 4 3 gn
21 55 3n. 34n | SNt
21 55 3y 5ym 4on
21 57> 3n 4Mm 1
21 59 3n 34n 4
21 61 3n 34n +yn
21 63 2" 3ﬁ ‘+1n
21 65 2n 3n +1"
21 67 15" 3" +15m
21 69 1 150 L
21 71 0 Ln FENT
21 73 0 0 0
21 75 0 0 0
21 77 0 0 0
21 79 0 0 0
26 47 * 3N .
28 13 * It -
28 14 0 %



TABLE 1 (Continued)

5-74 6-74

- HEIGHT OF HEIGHT OF .
ROW COLUMN  DEPOSIT  DEPOSIT DIFF.
28 15 : 0 » 0 0
28 17 0o 0 0
28 19 o 0 0
28 2 0 0 0
28 23 0. BT i
28 . 25 0 yn i
28 27 o . o oqe 1"
28 29 0 oLy Lyn
28 31 0 Y 1o
28 33 0 ‘ Ln Ln
28 35 1 T 0
28 37 | ' 3" | ' " -2n
28 39 30 14m 1y
28 41 30 140 -
28 43 | 3n 15v -14m
28 45 o 25" +1"
28 47 ,§n . .
28 49 ' 3n 34 FEl
28 51 S 3y 33 0
28 53 B L o g
28 55 | 3 | 3%n FERl
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TABLE 1 (Continued)

574 674

o . HEIGHT OF " HEIGHT OF

ROW COLUMN DEPOSIT ' DEPOSIT DIFF,
28 57 o 30 v
28 59 2n 2" 0
28 61 S 15" +5"
28 63 0 1" +1"
28 65 0 0 0
28 67. 0 o 0
28 69 0 0 0
28 71 0 0 0
28. 73 0 0 0
28 75 0 0 0

| 28 77 0 0 0
28 79 0 0 0
41 32 0 * L
41 33 0 * _
41 34 0 * L
41 35 0 . _
Al 36 0 % L
41 37 0 % L
41 38 6 ' * L
42 32 o N



TABLE 1 (Continued)

 HERGHT of‘ ' HETGHT OF

ROW  COLLMN DEPOSIT  DEPOSIT DIFF,
42 Y | o * o
42 34 | 0 * .
42 35 0 | * L
62 | 3é | 0 A _
42 37 | 0o o L
42 - 38 0o * _
43 . 32 0 : . L
43 33 0 - L
43 34 0 AU o
43 35 0 * .
43 36 0 . L
43 37 0 % L
43 : 38 0 | S .
»44 37 0 ‘ _—

44 38 0 | %



TABLE 2

- 25 KHZ EDDY CURRENT TEST RESULTS

"A'" SG OUTLET
*Not Inspected
5-74 6-74
' | HEIGHT OF HELGHT OF |

ROW COLUMN DEPOSIT DEPOSIT - DIFF.
7 15 3 *

7 17 4 *

7 19 5% %

7 23 6 %*

7 25 5% *

7 29 6 *

7 31 5% *

7 33 % *

7 35 6 *

7 37 6 *

7 39 7 %

7 51 6% 4

7 53 7% %

7 55 7% %

7 57 6 %

7 59 7 *

7 61 7 %
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TABLE 2 (Continued)

5-74 6-74
ROW COLUMN HEIGHT OF HELGHT OF DIFF.
| : DEPOSLT DEPOSIT
7 63 7 *
7 65 6% *
7 67 6 *
7 69 6 *
7 7 7 *
7 73 6 *
7 75 5% *
7 77 3 %
7 79 0 *
14 15 0 | *
14 17 2" *
14 19‘ | 3n A *
14 21 5 *
14 | 23 6" : *
14 25 il *
14 - 27 o %
14 29 75m *
14 31 ™o -
14 33 5m | %
14 35 syn , *

14 37 S5k *
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TABLE 2 (Continued)

5-74 6-74
HEIGHT OF HEIGHT OF

214

ROW COLUMN DEPOSIT DEPOSIT DIFF.
14 39 o *
14 41 51 %
14 41 5% %
14 51 4 *
14 53 4 *
14 55 6 *
14 B 57 5 *
14 59 5% Cx
. 14 61 5%‘ %
14 63 5% *
14 65 6 *
14 67 6% *
14 69 6% *
14 71 6 *
14 73 4 %
14 75 1% %
14 77 0 %
14 79 0 «
21 15 0 *



TABLE 2 (Continued)

5-74 6-74
HEIGHT OF . HELGHT OF

ROW coLumy. DEPOSIT DEPOSIT DIFF.
21 17 0 %

21 19 : 0 | *

21 3 LI %

21 23 1" %

21 25 - *

21 27 tm %

2 29 54 . *

21 31 6n | *

21 33 6" *

21 35 70 N

21 37 ‘7" %

21 39 6n ’ *

21 41' : | 530 o

21 43 svo x

21 51 ' 6" *

21 53 oy ¥

21 55 ey %

21 57 Sy *

21 59 7n x

21 6 75n x
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TABLE 2 (éontinued)

' - HETGHT oF | HELGHT OF |

ROW ~ COLUMN DEPOSIT  DEPOSIT - DIFF.
21 63 8" *
21 65 g *
21 67 | 6" %
21 69 5" *
21 n 1" *
21 73 o ‘-7»
21 75 0 £
21 77 0 *‘
2179 0 -
28 15 0 R
28 17 | o -
28 19 -0 *
28 o2 0 ’ *
28 25 0 | %
28 . 27 O » ’ *
28 29 0 ‘ -
28 31 g" S
28 33 25m *
28 35 30 *
28 37 | *

28 39 4n *



!

TABLE 2 (Continued)

HEPGHT OF . HETGAT OF
ROW COLUMN DEPOSIT . DEPOSIT DIFF.
28 A} - 35" *
28 43 15" .
28 51 4 *
28 53 5" *
28 55 A .
28 57 5 : *
28 59 3n *
28 61 2% %
28 63 o *
28 65 "0 *
28 67 1'; | . %*
28 69 0 *
28 71 0 %
28 73 o %
28 | 75 0o %
28 77 | 0 "

28 79 0 *
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TABLE 3

* 25 KHZ EDDY CURRENT TEST RESULTS

"B" SG INLET
*Not Inspected PﬁE-LANéE POST-LANCE
5-74 6-74
HEIGHT OF  HEIGHT OF
ROW . COLUMN - DEPOSIT DEPOSIT DIFF.
7 13 * 0
7 15 * 0
7 17 % 0
7 19 * A
7 21 * Lo
7 23. * 1"
7 25 * 1Ln
7 27‘ * Lu
7 29 * 0
7 47 ' 1"
7 49 3 15"
7 51 * 1n
7 53 * L
7 55 * L
7 57 2 Pt
7 59 * Ln
7 6i x L
14 13 £ 0
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TABLE 3 (Continued)

PRE-LANCE POST-LANCE

5-74 6-74

| HEIGHT OF  HEIGHT OF
ROW - coLuMy DEPOSIT -~ DEPOSIT DIFF.
14 15 e 0
14 17 '- % 0
14 19 * 0
16 ,‘ 21 * 0o -
14 23: . 0
14 25 * 1
14 v 27 | * ' 11/2.‘.
14 29 | ¥* on
14 47 | -)e 75m
14 49 ' gLn
14 51 " L
14 53 . 3 1/8m
14 . 55 s 3
14 57 - o 3
14 59 x 3n
14 61 * ‘ a3
21 13 ox | 0
21 14 % 0
21 16 | o 0

21 17 - ' * 0
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TABLE 3 (Continued)

PRELANCE POST-LANCE

5-74 6-74
HEIGHT OF HEIGHT OF

ROW COLUMN - DEPOSIT DEPOSIT  DIFF.
21 18 * 0
21 19 * 0

21 20 . * 0

21 21 % | 0.
21 22 M 0

21 23 * 0

21 24 « 0

21 25 x L0

21 | | 26 % L
21 27 . . Lo

21 28 ' % | Lo

zi 29 | . L

21 - 30 | . o

21 W o . ' Rt
n 49 . o
21 51 . 4
21 _53 x 350
21 55 | . 3n

21 57 . A. | % _ 250
21 .59 ’ . 150

21 el | v A



TABLE 4

25 KHZ EDDY CURRENT TEST RESULTS

"G" SG INLET.
*Not inspécted ’ |
574 6T
v HEIGHT OF HEIGHT OF
ROW . . COLUMN DEPOSTT DEPCSIT DIFF.
7 13 * 0 _
7 15, * 0 .
7 17 * 0 L
7 19 o .
7 21 % 1 .
7 23 : 3" ___
7 25 * 3 _
7 27 ¥ o .
7 29 L qn .
7 35 3" * —
7 A 0 % L
7 | 47 1o .
7 49 * 10 .
7 51 i 0
7 53 * 0 L
7 55 0 —_
7 | 57 0 0 -
7 59 * 0 _—
7 61 ; 1 .
7 .- 63 " 3" -2
14 13 | * 0 .
% 15 | 0 —_
1% 17 % 0 _
1% 19 3 _



TARLE /4 (Continued)

ROW COLUMN HRTGHT OF HELCHT OF DIFF.
DEPOSIT DEPOSIT
% 21 * 3" —
14 23 | 1 g 0
w25 * R _
IRV 2 ox 2 L
14 - 29 A 2k T2
1 35 e R
% Mn " ¥ _
14 L7 . S g —
14 19 oo 3 _
14 | 51 3" | : 2" -1
14 53 ox 13" —
14 55 # . 1" —_
14 57 A By | -1
14 59 L g .
14 61 * _ 43n .
14 63 25 1 -1}
21 7 * 0 _
21 19 X 0 .
21 2 | # 0 L
21 23 # ) .
21 25 B S g L
21 27 3 1 .
21 29 2" " -1
21 35 A" ‘ * __
21 41 B 3 * _
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TABLE 4 (Continued)

5-74 6-74
ROW COLUMN HEIGHT OF HEICGHT OF DIFF.
DEPOSIT DEPOSIT
21 e | 4 —
21 19 4 _
21 51 4" o -3
21 53 * 13 L
21 55 * 0 .
21 57 B g 3
21 59 0 .
21 61 0 _
21 63 qu 0 -1
8 13 0 _
28 15 0 .
28 17 * 0 L
28 .19 0 L
28 21 0 .
28 23 C 0 .
28 25 0 —_—
28 27 X 0 L
28 29 0 0 0
28 35 ' 0 % .
28 A : 135" # .
23 47 0 _
28 49 ) * 0 -
28 | 51 1% 1 -1
o8 53 . : 3 _é_ .
28 55 T -
28 57 0 0 0



TABLE 4 (Continued)

5-74 6-74 '
ROW COLUMY HEIGHT OF HEIGHT OF DIFF.
| DEPOSIT DEPOSIT
28 59 * 0 .
28 61 * 0 _

28 63 0 0
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TABLE 5

25 KHZ EDDY CURRENT TEST RESULTS

"G" SG OUTLET
* Not Inspected

5-74 6-74

‘ HEIGHT OF BEIGHT OF
ROW COLUMN ' DEPOSIT DEPOSLT DIFF,
7 29 5 %

7 35 5n g
7 41 G 1
7 51 L %
7 57 6" *
7 63 S

14 29 6" s
14 35 6" %
14 A 5. i
14 51 g %
14 57 tm "
14 H3 6" %
21 | 29 s . *'
21 35 B ‘ %
21 ow 45v «
21 . 51 4 . %
21 57 | 6" *
21 63 .4“ ‘ %

23 29 0 *




TABLE 5 (Continued)

A
oD
o~

5-74 6-74
HELGHT OF HEIGHT OF
ROW COLUMN DEPOSLT DEPOSIT DIFF.
28 35 L *
28 41 0 *
28 51 1 *
28 57 L %
28 63 0 *



' TABLE 6

EDDY CURRENT TEST RESULTS

STEAM GENERATOR "'A" INLET TEST FREQUENCY: QOOlKHZ
ROW COLUMN % DEFECT LOCATION

2 20 : : < 20 ‘ Top of Tube Sheét

3 20 , 3 ZQ - Top of Tube\Sheet

3 21 20 Top of Tube Sheet

4 19 - | e 20 1" above Tube Sheet
4 ‘ 20 <20 _ %'" above Tube Sheet
4 23 | <20 1" above Tube Shveelt
4 | 24 <20 %" abové Tube Sheet
5 ;'I.8 <20 1" above Tube Sheet
5 © 19 . <20 | 1" above Tube Sheet
5‘ . 20 : {20 / " above Tube Sheet
5 | 24 ' <20 "~ 1" above Tube Sheet\.v
5 28 <20 1" above Tube Sheet
5 54 . | <20 ' 1'"' above Tube Sheet
6 12 : <20 . 45" above Tube Sheet
6 | ‘17 420 %" above Tube Sheet
6 18 <20 . 1" above Tube Sheet
6 23 420 _ 1" above Tube Sheet
6 24 <20 _ 1" above Tube Sheet
6 25 -420 - 2" above Tube Sheet
6 26 <20 2" above ‘Tube Sheet
6 27 | <20 - 3" above Tube Sheet
6 23 20 2 above Tube Sheet
6 : 29 420 1" above Tube Sheet .
6 30 ' 26 1" above Tube Sheet
6 35 26 1"Aab5vé Tube Sheet

6 37 ¢ 20 1" above Tube Sheet




TABLE 6 (continued)

A" INLET
COLUMN % DEFEC'I: _ IDCATION'.
39 420 1" above Tube Sheet
a1l .'420 1" above Tube Sheeft":'”\
42 £20 Hn ébove Tube Sheet-
43 . L20 %' above Tube Sheet
45 ' £20 1" above Tube Sheet
46 <20 1" above TuSe Sheet -
47 <20 . 1" above Tube Sheet
49 420 2" above Tube Sheet
54 <20 4 2" above Tube Sheet
67 . < 20 %" above Tube Sheet
15 <220 %" above Tube Sheet
16 ' £20 %" above Tube Sheet
19 220 1" above Tube Sheet
22 40 . 1" above Tube’ Sheet
24 | 20 1" above Tube Sheet
31 ‘ ¢ 20 ‘ 1" above Tube Sheet
32. <20 1" above Tube Sheet
33 220 ‘1" above Tube Sheet
34 « 20 1" above Tube Sheet
40 58 ' 1" above Tube Sheet
42 . 20 1" above 'i?ube Sheet
48 £20 ' 1 abovc:: Tube Sileet
50 £20 %" ahove Tube Sheet
66 ' <20 Top of Tube Sheet
15 £ 20 %" above Tube Sheet

16 e 20 %" above Tube Sheet



Table 6 (continued) f -

| ROW COLUMN % DEFECT - LOCATION
8 18 » | 220 %' ;above Tube:Sheegv
s . 22 50 1" above TubeShieet
8 24 20 L1 above TubéL"Sheét -
8 27 .20 4" above Tube Sheet
8 28" 50.v v abovetTube Sheet
8 _ 33 | e 20 1" above Tube Sheet
8 34 \ ¢ 20 | 1%" above Tube Sheet
8 | 35 L 20 1" above Tube Sheet
8 : 49 38 | IR above”fube Sheet
8‘ i 41 A 40 Top of Tube She;t
8 43 40 o 1" above Tube Sheet
8 46 2 20 4" above Tube Sheet

8 47 | <20 1" above Tube Sheet
8 57 420 1" above Tube Sheet
8 58 ~20 ‘ | I ébove Tube Sheet
8 59 - 420 1" above Tube Sheet
8 60 <20 1" above Tube Sheet

| 8 . 61 <20 Bu abéve Tube Sheet.
8 65 £20 = 1" sbove Tube Sheét
8 66 <20 1" above Tube Sheet
8 67 o £20 A above Tube Sheet

9 16 - <20 5" above Tube Sheet
9 19 £20 © %" above Tube Sheet
9 20 o 4 20 1" above Tube Sheet
°o . 22 £20 1" above Tube Sheet
9 ‘ 2% S L2 4" above Tube sheec



Table 6 '( continued)

ROW COLUMN % DEFECT - LOCATION

9 25 ' <20 | 1" above Tube. Sheet
9 26 | L 20 %" above Tube Sheet
9 27 20 , %" above Tube Sheet
9 29 Z 20 %" above Tube Sheet
9 30 £ 20 : _ 1" above Tube Sheet
9 33 | £ 20 1" above Tube ‘Sheet
9 35 20 1" above Tube Sheet
9 ' 36 | 20 1" above Tube Sheet
9 37 _ £ 20 | 1" above Tube Sheet
9 _ ‘43 . 42 1w z;lbove Tube Sheet
9 46 ¢ 20 %" above Tube Sheet
9 ’ | 51 A- £ 20 1" above Tube Sheet
9 ‘ 52 20 . 1" above Tube Sheét
9 _ 55 LZb 1'* above Tube Sheet
9 56 . A 420 »l 1" above Tube Sheet
9 57 £20 1" above ‘Tube Sheet
9 58 , £20 1" above Tube Sheet
9 a 59 'l £ 20 1" above Tube Sheet
9 60 £ 20 1" above Tube Sheet
9 61 £20 1" above Tube Sheet
9 62 L 20 1" above Tube Sheet
9 | 64 £20 1" above Tube Sheet
9 65 | ~20 1" above 'fube Sheet
9. | 66 ; £-20 1" above Tube Sheet
9 67 ~ 20 %" above Tube Sheet
10 23 L 20 1" above Tube Sheet
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Table 6 (continued)

ROW ' COLUMN : % DEFECT » LOCATION

10 - 24 £ 20 © 1" above Tube Sheet
10 25 S +~ 20 1" above ATube Sheet
10 26 | <20 1" above Tube Sheet
‘10 . 27 ¢ 20 1" zbove Tube Sheet -
10 30 ‘1'—20 ! » i abolve Tube Sheet
10 - . 31 . t20 14" above Tube.Sheet
10 - 33 ¢« 20 - 1" above Tuge Sheet
10 = 34 ' 420 2" above Tube Sheet
10 51 £20 1" above Tube Sheet
10 . 52 £ 20 i abéve Tube Sheet
10 55 420 " 1" above Tube Sheet
10 ‘ '56 £ 20 1" above Tube Sheet
10 - 58 420 .. 1" above Tube Sheet
10 60 £20 | 1'" above Tube Sheet
10 61 420 1" above Tube Sheet
10 3 64 £20 1" above Tube Sheet
10 65 ‘-20‘ © 1" above Tube Sheet
10 ‘ 67 <z 20 1" above Tube Sheet
11. 22 28 ' " a.bc;ve Tube Sheet .
11 23 2 20 1" above Tube Sheet
11 24 £ 20 1" above Tube Sheet
11 ' 25 v 2 20 » 1" above Tube Sheet
11 26 < 20 2" agbove ‘Tube Sheet
11 27 e20 2" above Tube Sheet

1 ' 28 ‘ e 20 " 1" above Tube Sheet



Table 6 (continued)

ROW COLUMN % DEFECT - ~ LOCATION
11 T £ 20 L abovelTube Sheet
11 30 - L20 1" above Tube Sheet
11 31 L 20 1" above Tube Sheet
11 44 L20 | %" above Tube Sheet
11 52 ' "L20 1" above Tube Sheet
11 53 €20 " 1" above Tube Sheet
11 54 RS 1" above Tube Sheet
1 56 ¢ 20, 1" above Tube Sheet
11 57 €20 1" above Tubé Sheet
11 | 58 ‘ £ 20 1 above.Tube Sheet
11 | 59 ¢f20 ~ 1" above Tube Sheet
11 o 60 - L 20 - 1" above Tub; Sheet
11 6liv | ¢« 20 %" above Tube Sheet
11 7 62 <20 %" above Tube Sheet
11 63 | 2. 2" above Tuﬁe Sheet
11 64 420 2" above Tube Sheet
11 65 <20 2" above Tube Sheet
11 ' 66 220 2" above Tube Sheet
11 67 20 1" ahova Tube Sheet
12 21 z 20 %" abeve Tube Sheet
12 : 22 & 20 1" zbove Tube Sheet
12 - 23 ' , 28 1" above Tube Sheet
i2 24 £ 20 1" above Tube Sheet
12 _’25 Z-20 v 1" above Tube Sheet

.12 25 ;-20 1" above Tube Sheet
12 27 £-20 | 1" above Tube Sheet
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“Table 6 (continued)

ROW COLUMN % DEFECT LOCATION
12_ _ e .28'?i ‘ -.:, 4-20 -“ i“ aboVé Tﬁée_Sheet
12 | - 29 o  ‘-20- - 1“ abovevTube Sheet
12 30 220 1" above Tube Sheet
12 31 : 24 1% above Tﬁbe Sheet
12 32 ' o246 1" above Tube Sheet
12 . 33 £20 | 1" above Tube' Sheet
12 .34 L 20 ' IR above.Tube Sheet
12 43 . : 24 ' Top of Tube Sheet
12 VA 26 Top of Tube Sheet
12 50 20 %" abo?e Tube Sheet
12 - 51 £ 20 4" above Tube Sheet
12 . 52 £20 X" above Tube Sheet
12 53 - L20 ‘ %" above Tube Sheet
12 56 ' 420 ~ 1" above Tube Sheet
12 57 L20 . 1" above Tube Sheet
12 .59 £20 1" above Tube Sheet
12 | 60 : £ 20 %" above Tube Sheet
12 ‘6L ’ <20 _ 1" above Tube Sheet
12 62 4 20 , T In éEove'Tube Sheet.

12 63 £20 2" above Tube Sheet
12 o 64 ’ £ 20 AL ébove Tube Sheet
12 © 65 £ 20 2" above Tube Sheet
12 : 66 28 ,. 3" above Tube Sheet
13 21 < 20 %" above Tube Sheet
13 22 < 20 %" above Tube Sheet

13 23 £ 20 1" above Tube Sheet
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Table 6 (continued)

ROW COLUMN % DEFECT LOCATION
13 - 24 <« 20 . 1" above Tube Sheet
13 25 R £ 20 l'vl above'Tube Sheet
13 - 26 | LQO i above'TubéISheet
13 27 | <20 . B R abbve Tubé Sheet
13 28 £20 1" above Tube Sheet
13 29 . {20 1" above Tubé Sheet
13 30 220 1" above TuBe Sheet
13 31 ' ‘ 27 1" above Tubé Sheet
13 32 | 23 " 1M above Tube Sheet
13 . 33 25 1" above Iube Sheet
13 34 | «20 m ébove Tube Sheet
13 ‘35‘ 25 1" above Tube Sheet
13 36 26 1" above Tube Sheet
13 37 £ 20 1'"" above Tube Sheet
13 43 (20 4" above Tube Sheet
13 52 £20 4" above Tube Sheet
13 - 53 £20 %" above Tube_Sheet
13 54 £20 %" above Tube Sheet
13 | 55 ' 426 ' 4" above Tube Sheet
13 56 . £20 k" above Tube Sheet
13 57 - %20 ' 4" above Tube Sheet
13 - 58 20 %" above Tube shéec
13 , 59 _ £20 An aboVé Tube Sheet
13 60 - &20 %" above Tube Sheet
13 51 20 g aﬁove Tube Sheet
13 62 ‘ « 20 " above Tube Sheet
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Table 6 (continued)

‘LOCATION

235

'ROW COLUMN | % DEFECT
13 63 < 20 3" above Tube Sheet
13 64 LZO‘ | 2" aBer.TubgASheet .
13 65 «20 2" above Tgbeisheetff
13 66 €20 2% above Tube Sheet
14 21 420 %" above Tube Sheet
14 22 ‘ 420 k" above Tube Sﬁée£ ?
14 25 420 1" above Tube'She;£>i
14 26 :A 20 1" above Tube éhg;t"
14 27 22 ,1".ébove Tube Sheet
14 28 £.20 1" above Tube Sheet
14 29 24 1" above Tube Sheet
14 30 23 1" above Tube éheet
.14 31 20 2" above Tube Sheet
14 32 £20 2" above Tube Sheet
14 33 24 1" above Tube Sheet
14 34 £ 20 2" above Tube Sheet
14 38 L 20 1" above Tube Sheet
14 39 2—20 1" above Tube Sheet
14 46, £20 Lv above iube Sheet
14 -47 £.20 %" above Tube Sﬁeet
14 48 £20 %" zbove Tube Sheet’
14 51 £20 L 2bove Tube Sheet
14 52 £ 29 LM above Tube Sheet
14 53 £2G %".above Tube Sheet
14 54 €29 4" above Tube Sheet

',14 55 £20 %" above Tube Sheet
14 56 L 20 5" 2bove Tube Sheet



Table 6 (continued)

236

ROW COLUMN % DEFECT | LOCATION
14 57 4 20 %" above Tube Sheet
14 58 £20 1" above>Tube Sheet
14 59 420 1" above Tube Sheet
14 60 <20 1'" above Tube Sheet
14 61 £20 1" zbove Tube Sheet
14 62 <20 1" above Tube Sheet
14 .63 <20 1" ‘above Tube Sheet
14 654 €20 1" above Tube Sheet
14 65 £20 1"'above Tube Sheet
14 66 <20 1" above Tube Sheet
14~ 67 £20 1" above Tube éheet
14 69 “ZQ 2" above'Tube Sheet
15 21 <20 %" above Tube Sheet
15 22 <20 %" above Tube Sheet
15 24 <20 1'" above Tube Sheet
15 25 £ 20 1" 2bove Tube Sheet
15 26 £20 " 1" above Tube Sheet
15 é7 <20 I abovg Tube Sheet
15 28 =20 AL agove‘Tube Sheet
15 - 29 <20 1" abcve Tube Sheet
15 - 30 .‘L 20 1" above Tube Sheet
15 31 24 1" above Tube Sheet
15 32 L 20 15" above Tube Sheet
15 33 'A.ZO 1" -above Tube Sheet
| 15 34 220 1" above Tube Sheet
15 36 . 20 1" above Tube Shegt
15 37 25

1" above Tube Sheet




Table 6 (continued)

| ROW COLUMN | % DEFECT LOCATION
15 39 26 1" above Tube Sheet
15 40 | Z 20 | 1" above Tube Sheet
15 45 L0 1" above Tube Sheet
15 48 o £20 1" above Tube Sheet
15 | 51 ' L£20 1" above Tube\Sheet
15 , 52 ' €20 . 1" above Tube Sheet
15 54 ' LZO 1" above Tube Sheet
15 55 | [~2b k" above Iﬁbe Sheet
15 56 £20 " above Tube Sheet:
15 57 S L20 1" above Tube Sheet
15\ .58 £20 1" above Tube Sheet
15 59 . <20 %' above Tube Sheet
15 60 £20 1" above Tube Sheet
15 611 L«éO ' 1" above Tube Sheet
15 62 €20 1" above Tube Sheet
15 63 - | <20 3" above Tube Sheet

15 64. £ 20 ' 2" above Tube -Sheet

15 65 ' £20 2" above Tube Sheet
15 66 o L20 1" above Tube Sheet
16 25 £20 ’ 1" above Tube Sheet
16 26 420 1" above Tube Sheet
16 27 £20 IR abéve Tube Sheet
16 - 28 220 1" above Tube Sheet
16 29 - <20 1" above Tube Sheet
16 30 4 20 1" above Tube Sheet

156 36 -28A 2" above Tube Sheet




Table 6 (continued

2 20

o’

ROW COLUMN % DEFECT - LOCATION
16 37 £ 20, 2" above Tube Sheet
16 38 ¢ 20 2" above Tube Sheet
16 39 L 20 2" above Tube Sheet
16 46 €20 1" above Tube Sheet
16 47 <20 2" above Tube Sheet
16 -'48 < 20 2" above Tube Sheet
15 51 .‘-20 1" above Tube‘Sheet_
16 52 £ 20 1" above Tube Sheet
16 53 <20 1" -abovye Tubé.Sheet.
16 54 £ 20 1" above Tube Sheet
16 55 - <420 1" above 'Tube -Sheet
16 56 & 20 1% above Tube Sheet
16 57 £ 20 4" above Tube Sheet
16 58 26 %" above Tube Sheet
16 60 ¢« 20 1" above Tube Sheet -
16 61 L 20 2" above Tube Sheet
16 62 L 20 1" above Tube Sheet
16 63 £ 20 3" above Tube Sheet
16 64  .20 2" abowa Tube Sheet
15 65 ¢ 20 1" zbove Tube Sheet
16 66 32 1" above Tube Sheet
17 26 £ 20 3" above Tube Sheet
17 28 L 20 1" above Tube Sheet
17 29 £ 20 4" above Tube Sheet
17 30 i 20 1" above Tube Sheet
17 31 2" above Tube

Sheet



‘tablLe 0 (colcinuea)
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9 .

ROW COLUMN % DEFECT LOCATION
17 38 'z 20 . 1" above Tube Sheet
17 =39 < 20 1" above Tube Sheet
17 42 ¢ 20 2" above Tube Sheet
17 46 <;20 6" above Tube Sheet
17 47 £ 20 2" above Tube Sheet
17 48 <20 3" above Tube Sheet
17 - 51 <20 3" above, Tube Sheet
17 52 < 20 3" above. Tube Sheet
17 53 <20 3"-aboyé Tubé Sheet
17 54 < 20 2" above Tube Sheet
17 : 55 <20 3" above Tube Sheet
17 56 <20 I abgvé Tube Sheet
17 57 <20 1" above Tube Sheét
17 58 <20 1" above Tube Sheet
17 59 | < 20 1" above Tube Sheet
17 60 < 20 1" above Tube Sheet
17 61 < 20 1% zhgve Tube Sheet
17 62 » < 20 1" above Tube Sheet
17 63 < 20 "3 above Tube Sheet
17 64 <20 2" above Tube Sheet
17 65 2 20 1" above Tube Sheet
17 66 26 1" above Tube Sheet
18 26 £ 20 n abové Tube Sheet
13 28 £ 20 4" zbove Tube Sheet
13 30 ¢ 20 %" above Tube Sheet
13 34 32 1" above Tube Sheet



Table 6‘(contiﬁued)

ROW COLM % DEFECT LOCATION
18 : ..‘ 35 - 40 o %" above Tube Sheet
18 | 36 L 20 ‘. '1" above'TuBe Sheet
18 38 ¢ 20 1" above Tube Sheet
18 - 39 ' © £20 : 1" above Tube'Sheét
18 40 o £20 _ ‘l" above Tube Sheet
18; 41 . €20 1" above Tube Sheet
18 45 L ZQ_ ‘2" above Tube Sheet
13 47 ' - £ 20 2" above Tube Sheet
18 9 ' £ 20 : 6" abvo{ze Tube Sheet
18 51 £ 20 3". above Tube Sheet
18 52 £29 - 1" above Tube Sheet
18 v ‘53 | \ L 020 1" above Tube Sheet
18 ' 54 © £20 . 1" above Tube Sheet
18 | | 57 L 20 3" above Tube Sheet
18 58 L 20 ' 3" above Tube Sheet
18 ' 59 . 20 2" above Tube Sheet
18 60 ’ £ 20 2" above Tube Sheet
18 61 c 20 2" above Tube éheet
13 62 e 20 . 2" above Tube Sheet'
18. 63 - £20 2" above Tube Sheeé
18 64 , e 20 + 2" above Tube Sheet
138 o 65 .: L 20 1" above Tube Shéec
13 66 . ZQ . A above.Tube Sheet
19 28 < 20 | %" above Tube Sheet
. 19 29 & 200 " 2" above Tube Sheeg

19 31 v ¢ 20 2" above Tube Sheet
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~Table 6 (continued)

ROW COLUMN % DEFECT ' LOCATION
19 34 £ 20 %" above Tube Sheet
19 35 L 20 4" above Tube Sheet
i9 36 « 20 5" above Tube Sheet
19 38 . £ 20 1" above Tube Sheet
19 40 < 20 1" above Tubé Sheet
19 41 L 20 2" ‘above Tube Sheet
19 49 2 20 1" above Tube Sheet
19 50 L 20 1" above Tube Sheet
19 52 L 20 2".above Tube Sheet;
19 53 L 20 20 above Tube Sheet
19 54 . 20 2" above Tube. Sheet
19 55 L 20 3" above Tube Sheet
19 57 2 20 30 above Tubé Sheet
19. 58 & 20 3" above Tube Sheet
19 59 20 2" above Tube Sheet
19 60 L 20 3" above Tube Sheet
19 61 ~20 3" above Tube Sheet
19 62 L:ZO 2" above Tube Sheet
19 63 £ 20 3% above Tube Sheet
19 64 “\20 AL abo&e Tube ‘Sheet
19 65 . ¢-20 1" above Tube Sheet -
19 66 ¢ 20 1" above Tube Sheet
20 35 24 %" above Tube Sheet
20 36. 2 20 %" above Tube Sheet
20 38 4-20 1" above Tube Sheet

'20 39 20 2" above Tube Sheet



Table 6 (continued)

ROW COLUMN 7% DEFECT LOCATION

29 42 £20 VA aboVe‘Tube.Sheet
20 43 40 3" above Tube Sheet
290 51 £ 20 1" atove Tube Sheet
290 52 .20 2" above Tﬁbe Sheet
zZ0 53 £.20 2" above Tube Sheet
2i 54 L. 20 2" above Tube Shéet
290 55 20 1" above *Tube Sheet
20 57 i.20 2% above Tube Sheet
20 58 £ 20 2" above Tube Sheet
29 59 .20 2" shove Tube.Stht
20 60 £ 20 21" zhove Tube Sheet
20 6l i 20 2¥ gzhowve Tube Sheet
20 62 ‘£;20 2" shove Tube Sheet
20 63 £ 20 ,2‘.s above Tube Sheet
zZ0 653 L. 20 1'% above Tube Sheet
20 65 ‘*20 1w ;bcve Tube Sheet
21 4l 20 =t abdve Tube Shest
21 45 £ 20 1" above Tube Steet |
21 46 L. 20 g aﬁove Tube Sheet
21 49 ¢ 20 l”Aabovc Tehe Sheet
21 53 £ 20 2; above fube Sheet
21 54 2. 20 2% above Tube Sheet
21 33 2. 20 2% above Tube Sheet
21 55 e~ 20 2" above Tube Sheet
21 59 e 20 2" zbove Tube Sheet
21 50 24 2" above Tube Sheet
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Table 6 (continued)

243

Tube

ROW COLUMN % DEFECT LOCATION
ZlA 61 ' 37 26'above,Tube Sheet
21 - 62 28 2" above Tﬁbe Sheet.ﬂ
21 63 £ 20 1" above Tub; Shéet?.
21 65 £ 20 1" above Tube ‘Sh..ee:t:
21 66 £ 20 1" above Tube Sheet
22 20 £ 20 9" above Tube Sheet
.22 28 £ 20 .%" above Tube Sheet
22 29 =20 %" above Tube Sheet

. 22 50 2 20 %" above Tubé Sheét'
22 35 28 1" above Tube Sheet
22 40 £ 20 2" above Tube Sheet
22 1 41 L 20 %" above Tube Sheet
22 44 £20 m aone Tube Sheet
22 45 < 20 I abbvé Tube Sheet
22 47 ¢ 20 2" above Tube Sheet
Zé 49 ¢ 20 2" above Tube Sheet
22 - 55 & 20 AL abo&e Tube -Sheet
22 56 ¢ 20 2" above Tube Sheet .
22 57 < 20 2" above Tube Sheet
22 58 <20 42" above Tube Sheet
22 62 “ 20 1" above Tube Sheet
22 63 20 1" above Tube Sheet
23 29 < 20 Hn above Tube Sheet
23 34 220 %" above Tube Sheet

. 23 35 < 20 4" above Tube Sheet
23 36 25 1" above Sheet



Table 6 (continued)

2Ll

ROW COLUMN % DEFECT . LOCATION
23 42 20 1" ébove pre Sheet
23 43 20 1" above Tube Sheet
23 44 £ 20 1" above Tube Sheet
23 67 L 20 1" above Tube Sheet
23 50 « 20 1" above Tube Sheet
23 510 ° ' « 20 | 1" above Tube Sheet
23 54 < 20 1" above Tube Sheet
23 56 < 20 2“ above Tube Sheet
23 57 £ 20 1" above Tube Sheet
23 58 : L.ZOV » 2" above Tube Sheet
23 59 20 - 1" above Tube Sheet
23 63 ~ 20 2" above Tube Sheet
24 Al : < 20 1" above Tube Sheet
24 42 £20 1" above Tube Sheet
24 43 £ 20 1" above Tube Sheet
24 44 < 20 " 1" above Tuﬁe-Sheet
24 45 220 4" above Tube Sheet
24 46 £ 20 JRM abéve Tube Sheet
24 49 £ 20 2" above Tube Sheet
24 50 <« 20 I abo?e Tube Sheet
24 51 £ 20 1" above Tube. Sheet
24 52 < 20 1" above Tube Sheet
.24 53 ' £ 20 _ 1" above Tube Sheet
# 24 54 < 20 : 1" above Tube Sheet
24 55 L.ZQ 2" above Tube Sheet
24 56 . L 20 1" above Tube Sheet




Table 6 (continued)

ROW COLUMN % DEFECT LOCATION
24 57 <20 2" above Tube Sheet
24 58 220 2" above Tube Sheet
24 : 59 25 2" above Tube Sheet
24 60 .z 20 1" above Tube Sheet -
24 61 . ' L 20 1" above Tube Sheet
24 62 £ 20 1" above Tube Sheet
24 63 220 2" above Tube Sheet
24 64 - 28 E 2" above Tube Sheet
25 - 35 £ 20 1" above Tube Sheet
25 40 ¢ 20 4" above Tube Sheet
25 0 ‘ £ 20 1" above Tube Sheet
25 42 €20 %" above Tube Sheet.
25A 43 o <20 %" above Tube Sheet
25 '44 £ 20 ' %" above Tube Sheet
25 50 <20 in above“Tube Sheet
25 - 51 £20 2" above Tube Sheet
25 - 52 £ 20 1" above Tube Sheet
25 53 . £L20 1" above Tube Sheet
25 54 <20 1" above Tube Sheet
25 55 | £20 1" above Tube Sheet
25 56 £.20 1" above Tube Sheet
25 57 S L20 1" above Tube Sheet
25 58 ' .20 | IRy abéve Tube Sheet
25 59 L£20 1" above Tube Sheet
25 -~ 60 Z~20 1" above Tube Sheet
25 61 L 20 1" above Tube Sheet



Table 6 (continued)

ROW COLUMN % DEFECT LOCATION

25 .62 - - sﬁ’ZSﬁT . 1" above Tube Sheet

25 63 U L2000 2 above Tube Sheet
26 35 £.20 1" above Tube Sheet

26 36 < 20 - 2" above Tube Sheet

26 41 £.20 %" above Tube Sheet

26 ‘ 43 <20 %" above Tube Sheet

.26 49 < 20 4" above Tube Sheet
26 51 L0 1" above Tube Sheet

26 53 £ 20 ' 1" above Tube Sheet

26 54 <20 1" above Tube Sheet

26 55 ‘L-ZO | 1" above Tube Sheet

27 37 220 %" above Tube Sheet

27 53 35 “ 2%" above Tube Sheet
27 54 L 20 1" above Tube Sheet

28 36 v £ 20 i %" above Tube Sheet

28 37 £20 4 above Tube Sheet

28 - 38 £ 20 %" above Tube Sheet

28 46 46 | 1% above Tﬁbe Sheet

28 | 52 90 2" above Tube Sheet

28 53 e 20 | 2" above Tube Sheet

28 54 £ 20 1" above Tube Sheet

.28 55 L\ZO ‘1" above Tube Sheet

28 56 £ 20 1" above Tube Sheet
28 57 £20 1" above Tube Sheet

29 45 £ 20 | 1" above Tube Sheet

29 46 20 _ %" above Tube Sheet

29 . 47 4 20 X" above Tube Sheet



Table 6 (continued)

ROW COLUMN % DEFECT : LOCATION
29 o 48 . ' 20 1" above Tube Sheet
29 - 52 VV | £ 20 %" above Tube Sheet
29 53 L 20 1" above Tube Sheet
29 © 54 | £ 20 1" above Tube Sheet
29 55 ‘ L 20 1" above Tube Sheet
29 56 £ 20 1" above Tu?e Sheet
30 46 « 20 . %" above Tube Sheet
. 30 48 | : 35 ‘%" above Tube Sheet
;30 49 _ 66 Top of Tube Sheet
30 51 7 20 | 2" above Tube Sheet
30 52 ~ 20 2" above Tube Sheet
30 53 | £ 20 2" above Tube Sheet
30 54 ‘ <20 1" above Tube Sheet
30 55 4 20 _ 2" above Tube Sheet
45 £20 . % above Tube Sheet
31 49 Lo 5" above Tube Sheet
31 51 , £ 20 1" above Tube Sheet
31 52 | ' 26 1" above Tube Sheet
31 53. ' 33 15" above Tube Sheet
31 54 ' 220 - 2" above Tube Sheet
32 49 220 _ L above Tubé Sheet
32 51 22 BT above Tube Sheet
32 52 22 | 2" above Tube Sheet
32 - 54 - 220 1" above Tube Sheet
42 34 _ | Leaker 2" above 6th Tube Support

43 33 . 88 . 2" above 6th Tube Support
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TABLE 6 (continued)

EDDY CURRENT TEST RESULTS

SITE: CP&L 'STEAM GENERATOR: A INLET
~ TEST FREQUENCY: 400KHZ ’ DATE: JUNE 1974
ROW COLUMN % DEFECT LOCATION
12 67 : 34 1" above T-S
13 67 £20 : -~ 1" above T-S
14 67 - L20 ~ 1" above T-S
15 67 . 26 : _ 2" above T-S
6 - - 67 20 1" above T-S
17 67 | - 25 ' 1" above T-S
18 67 23 a 1" above T-S
22 67 23 2" above T-S
18 68 30 : 1/2" above T-S
17 68 L0 1" above T-S
16 68 39 1" above T-S
15 68 . B 32 1" above T-S§
14 68 L20 © 2" above T-S
13 68 £.20 » 2" above T-S
12 68 £20 - 2" above T-S
1 68 37 2" above T-S
10 68 s 20 . 2" above T-S
68 <20 1" above T-S
8 69 ¢-20 1" above T-$S
9 69 20 1" above T-$
10 69 <20 2" above T-$
11 69 20 2" above T-S
12 69 20 2" above T-8S
13 69 20 - ' 2" above T-S
14 69 <20 2" above, T-S
15 69 £ 20 1" above T-S
17 69 ' <20 1" above T-S
15 ) 70 €20 1" above T-S
14 70 <20 : 1" above T-S
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TABLE 6 (continued)

EDDY CURRENT TEST RESULTS

SITE: CP&L ' STEAM GENERATOR: A INLET

TEST FREQUENCY: 400KHZ DATE: JUNE 1974
ROW ’ COLUMN % DEFECT LOCATION
13 70 <20 | 1" above T-S
12 70 .20 1" above T-S
11 70 «20 1" above T-S
10 70 €20 ) 1" above T-S
70 < 20 : 1" above T-$
8 70 <20 . 1" above T-§
10 71 <20 1" above T-S
12 71 €20 . 1" above T-S
13 7 <20 1" above T-S
12 72 £20 1" above T-S
73 420 » 1" above T-S
8 . 73 <20 1" above T-S
10 73 £20 « 1" above T-S
14 73 <20 - 2" above T-S
14 74 220 2" above T-S
11 74 : 20 1" above T-S
-8 74 <20 1" above T-S
- 12 75 : £.20 1" above T-S
14 75 o 420 1" above T-S
14 76 <20 : 1" above T-S
12 76 ‘ <20 : 1" above T-S
12 77 | <20 - 1" above T-S
9 78 420 , 1/2" above T-S
25 63 <20 1/2" above T-S
4 91 leaker above #6 support-during
- startup
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TABLE 7
'EDDY CURRENT TEST RESULTS

STEAM GEN, "A" OUTLET . TEST FREQUENCY 400 KHZ

ROW "~ COLUMN 7% DEFECT LOCATION

5 | 28 - £ 20 2% above Tube Sheet

5 29 -« 20 ~ 2" above Tube Sheet

5 30 . < 20 VAU above Tube Sheet
5 31 220 ' 2" above Tube Sheet

5 .32 ¢ 20 2" above 'i‘ube Sheet

5 33 t20 2 above Tube Sheet

5 34 L 20‘ 2". above Tube Sheet

5 - 35 €20 2" above Tube Sheet

5 \ 36 | | 20 o VAL a.bove Tube Sheet

5 37 ¢ 20 3" above Tube Sheet
5 38 ' £20 ‘ 3" above Tube Sheet

5 | \, 39 ¢ 20 2" above Tube Sheet

5 | 40 £ 20 2" above Tube Sheet

5 .42 £ 20 2" above Tube Sheet

5 A B 20 2" above Tube Sheet

6 28  e20 ‘ 2" above Tube Sheet

6 29 20 _ 2" above Tube Sheet

6 30 £ 20 2" above Tube Sheet

6 - 31 , t20 . 2" above Tube Sheet

6 32 £ 20 - 2" above Tube Sheet

6 33 £20 2" above Tube Sheet

6 ‘ 34 | 20 . 2" above Tube Sheet

6 35 LéO 2" above 'i‘ube Sheet

6 36 20 2" above Tube Sheet’
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TABLE 7 (Continued)

ROW 'COLUMN % DEFECT LOCATION
6 T 37 < 20 ' 3" above Tube Sheet
6 38 | < 20 ‘ 2" above Tube Sheet
6 40 : £ 20 2" above Tube Sheet
6 41 ‘ £ 20 2" above Tube Sheet
6 42 £ 20 2" above Tube Sheet
6 | 43 £.20 . 2" above Tube Shget
7 | 29 | £ 20 2" above Tube Sheet
7 30 &~ 20 2" above Tube Sheet
7 ' 31 & 20 | 2" above Tube Sheet
7 32 ~ 20 2" above Tube Sheet
7 33 ¢ 20 . 2" above Tube Sheet
7 34 ¢ 20 2" above Tube Sheet
7 35 L 20 \ 2" above TuBe Sheet
7 36 =20 2" above Tube Sheet
7 37 L-éO 2" above Tube Sheet
7 38 L 20 2" above Tube Sheet
7 | 39 & 20 2" above Tube Sheet
7 ' 40 - L 20 ' 3" above TuBe Sheet
7 | 42 £ 20 2" above Tube Sheet
8 28 « 20 2" above Tube Sheet
8. 32 , "L“ZO 2" above Tube Sheet
8 33 ¢ 20 2" above Tube Sheet
8 34 < 20 2" above Tube Sheet
8 ' 35A _ L 20 ’ ' 2" above Tube Sheet
8 36 420 ' 3" above Tube Sheet
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TABLE 7 (Continued)

ROW - COLUMN ‘% DEFECT LOCATION

8 T A | « 20 2 above Tube Sheet
8 38,- £ 20 2" aone Tube Sheet
8 ' 39 | £20 2" above fube Sheet
8 40 L£20 ' | 3" above Tube Sheet
8 | 41 & 20 2" above Tube Sheet
8 43 ' £ 20 2" above ‘Tube Sheet
9 28 & 20 2" above Tube Sheet
9 29 ~20 : 1'" above Tube Sheet
9 30 £20 2" above Tube Sheet
9 31 . £ 20 2" above Tube Sheet
9 32 | 20 2" above Tube Sheet
9 33 L.ZO :1" above Tube Sheet
9 34 ¢ 20 1" above Tube Sheet
9 3 <20 2" above Tube Sheet
9 36 20 2" above Tube Sheet
9 37 ¢ 20 1" above Tube Sheet
9 38 | t 20 : 1" above Tube Sheet
9 39 | | L20 2" above Tube Sheet
9 40 | £ 20 1" above Tube Sheet
9 ' 41 | £ 20 2" above Tube Sheet
é 42 4. 20 ) _ 2" above Tube Sheet
9 43 « 20 2" above Tube Sheét
10 - 28 L 20 2" above Tube Sheet
10 30 | £ 20 2" above Tube Sheet
10 31 & 20 2" above Tube Sheet
10 32 | £ 20 2" above Tube Sheet -
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TABLE 7 (Continued)

251

ROW COLUMN % DEFECT LOCATION
10 : 33 - < 20 | - Zﬁ above Tubé Sheet
10 ' 34 £ 20 _ 2" above Tube Sheet
10 35 + 20 1" above Tube Sheet
10 36 & 20 2" above Tube Sheet
10 37 420 2" above Tube Sheet
10 38 =20 _ 2" above Tube Sheet
10 39 T £ 20 2" above Tube Sheet
10 | 40 - 420 1" above Tube Sheet
10 4 AT 2" above Tube Sheet
10 ‘ 43 , 4 20 | ~ 1" above Tube_Sheet
1 28 : < 20 ‘ 2" above Tube Sheet
11 3 £ 20 | 2" above Tube Sheet
11 3 £ 20 | 2" above Tube Sheet
11 33 £ 20 | 2" above Tube Sheet
1 3% £ 20 . 2" above Tube Sheet
11 35 < 20 2" above Tube Sheet
11 36 ' L 20 2" above Tube Sheet
11 37 &2 : 2" above Tube Sheet
11 38 - ¢« 20 ¢ 2" above Tube Sheet
11 ' 39 L 020 . 2" above Tube Sheet
11 40 4020 2" above Tube Sheet
11 41 4020 ' 2" above Tube Sheet
11 42 420 2" above Tube Sheet
11 43 £ 020 2" above Tube Sheet
12 | 28 4 20 2" above Tube Sheet
12 29 S £ 20 ' 2" above Tube Sheet
12 30 & 20 : 2" above Tube She;t



4

TABLE 7 (Continuéd)

252

ROW COLUMN % DEFECT LOCA?ION
12 | 31 - < 20 2" above Tube Sheet
12 32 420 | 2" above Tube Sheet
12 | 33 < 20 ’ 2" above Tube Sheet
12 34 < 20 2" above Tube Sheet
12 35 <20 2" above Tube Sheet
12 36 £ 20 2" above Tube Sheet
12 » 37 < 20 | ' 2" above Tube Shéet
12 38 | < 20 YA abdve Tube Sheet
12 39 < 20 ' 2" above Tube Sheég
12 N 40 £ 20. . 2" above Tube Sheet
12 41 L~ZQ ‘ 2" above Tube Sheet
12 42 <20 ¢ ' 2" above Tube Sheet
12 43 4 20 2“.above Tube Sheet
13 ' 28 <. 20 2" above Tube Sheet
13 29 <. 20 2" above Tube Sheet
13 30 ¢ 20 2" above Tube Sheet
13 | 31 ¢ 20 | 2" above Tube Sheet
13 | 32 : 4 20 .‘ 2" above Tube Sheet
13 3 ¢ 20 " 2" above Tube Sheet
13 34 - 420 2" above Tube Sheet
13 . 35 . | £-20 2" above Tube Sheet
13 .36 <20 o 2" above Tube Sheet
13 37 2120 3" above Tube Sheet
13 38 & 20 : : 2" -above Tube Sheet -
13 39 <20 2" above Tube Sheet
13 40 £20 3" above Tibe Sheet
13 SRS <20 3" above Tube Sheét



TABLE 7 (Continued)

ROW - COLUMN % bEFECT LOCATION

13 w2 | < 20  ’ ' 3" above Tube Sheet
13 43 Ce20 3" above Tube Sheet
14 28 ~20 2" above Tube Sheet
i4, ,29‘ 4 20 v » 2" above Tube Sheet
14 : 30 & 20 2" above Tube Sheet
14 : 31 20 R : 1" above Tube Sheet:
14 33 ¢ 20 2" above Tube Sheet
14 34 ¢ 20 2'" above Tube Sheet
14 35 | £~ 20 . 2" above Tube Sheet
14 36 _ ¢ 26 2" above Tube Sheet
14 37 L 20 ' 2" above Tube Sheet
14 | 38 ¢ 20 3" above Tube Sheet_q
14 39 | 420 | 2" above Tube Sheet
14 40 f 20 » 3% above Tube Sheet
14 AL : L 20 3" above Tube Sheet
14 42 L 20 : 2" above Tube Sheét
14 | 43' ' & 20 - 3" above Tube Sheet
15 28 | £.20 2" above Tube Sheet
15 29 . ¢ 20 1" above Tube Sheet
15 3 =20 | ’ 2" above Tube Sheet
15 34 ~ 20 "' 2" above Tube Sheet
15 35 L. 20 2 above Tube Sheet
15 36 : ¢ 20 _ V2"vaboye'Iube Sheet
15 37 20 2" above Tube Sheet
15 38 | ¢ 20 2" above Tube Sheet
15 39 Y, | 3" above Tube Sheet
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TABLE 7 (Continued)

ROW COLUMN % DEFECT : LOCATION

14 : 41 < 20 | 3" above Tube Sﬁeet
14 42 ' < 20 , '~ 2" above Tube Sheet
14 43 £ 20 3" above Tube Sheet
15 28 <. 20 2" above Tube Sheet
15 29 £ 20 1" above Tube Sheet
15 31 ~ 20 2" above Tube Sheet
15 34 -~ 20 ' 2" above -Tube Sheet
15 35 £20 2" above Tube Sheet
15 36 ¢ 20 2" above Tube Sheet
15 37 . e 20 2" above Tube Sheet
15 38 £ 20 ' 2" above Tube Sheet
15 : 39 ~ 20 | 3" above Tube Sheet
15 . 40, ¢ 20 2" above Tube Sheet
16 - 32 L- 20 2" above Tube Sheet
16 | 35 : L ZQ 2" above Tube Sheet
16 36 ’ « 20 2" above Tube Sheet
l6 37 L& 20 A 2" above Tube Sheet
16 38 t 20 ; 2" above Tube Sheet
16 o 39 L 20 2" above Tube Sheet
16 41 e 20 _ 2" above Tube Sheet
16 . 42 L 20 | 2" above Tube Sheet
16 43 L 20 2" above Tube Sheet
17 31 e20 2" above Tube Sheet
17 34 | t- 20 3" above Tube Sheet
17 35 £ 20 3" above Tube Sheet

17 36 ' - 20 2" above Tube Sheet
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TABLE 7 (Continued)

RbW 4 COLUMN % ~DEFECT LOCATION
17 37 20 _ 2" above Tube Sheet
17 38 £ 20 2" above Tube Sheet
17 | 39 ' I ZOA 3" above Tube Sheet
17 40 < 20 3" above Tube Sheet
17 C 41 . 20 , 3" above Tube Sheet
17 42 20 3" above Tube Sheet
17 43 - 20 3" above Tube Sheet
18 28 t 20 _ - 3" above Tube Sheet
18 32 A 20 3" above Tube Sheet
18 35 ¢ 20 '3" above Tube Sheet
18 | - 36 (- 20 3" above Tube Sheet
18 ‘ 37 ¢« 20 3" above Tube Sheet
18 . 38 ‘ £ 20 ' 3" above Tube Sheet
18 39 L 20 3" above Tube Sheet
18 40 & 20 ' 3" above Tube Sheet
18 w . + 20 3" above Tube Sheet
18 a2 - 20 3" above Tube Sheet
18 43 . . 20 ' 3" above Tube Sheet
19 28 L 20 3" above Tube Sheet
19 29 £ 20 } 3" above Tube Sheet
19 ‘ | 30 L 20 . 3" above Tube Sheet
19 - 32 ' L 20 3" above Tube Sheet
19 33 L 20 3" above Tube Sheet
19 34 L0 3" above Tube Sheet
19 35 £ 20 3" above Tube Sheet
19 36 ¢~ 20 2" above Tube Sheet



TABLE 7 (Continued)

ROW ‘ COLUMN % DEFECT ' LOCATION

19 '37 _ £ 20 3" above Tube Sheet
19 41 e 20 | 3" above Tube Sheet
19 \ 42 | ¢t 20 ’ 3" above Tube Sheet
20 28 ‘ £ 20 2" above Tube Sheet
20 29 - 20 3" above Tube Sheet
20 . 30 & 20 _ 3" above Tube Sheet
20 3 - 20 3" above Tube Sheet
20 32 ;' L 20 | 3" above Tube Sheet
20 33" - 20 | 3" above Tube Sheet
20 34 & 20 3" above fube Sheet
20 35 ¢ 20 3" above Tube Sheet
20 36 , « 20 3" above Tube Sheet
20 37 .t 20 3" above Tube Sheet
20 . 38 ' 20 .3" above Tube Sheet
20 39 : & 26 ‘ 3"Fabove Tube Sheet
20 40 ‘ ‘é—‘ZO' 3" above Tube Sheet
20 41 - 26 | 3" above Tube Sheet
20 42 ‘ e 20 3" above TuBe Sheet
20 43 . 20 3" above Tube Sheet
21 - 30 L 20 1" above Tube Sheet
21 31 L 20 A 2;'above Tube Sheet
21 32 20 . 3" above Tube Sheet
21 33 L 20 3" above Tube Sheet
21 34 L 20 - 3" above Tube Sheet -
21 35 . L 20 3" above TuEe Sheet
21 36 - 20 3" above Tube Sheet
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TABLE 7 (Continued)

ROW | COLUMN 9% DEFECT - LOCATION

' Zi _ 37 & 20 " 3" above Tube Sheet
21 38 L 20 1" above 'fube Sheet
21 39 & 20 ' 3" above TﬁbeJSheet
21 40 < 20 /3" above Tube Sheet
21 Al &0 3" above Tube Sheet
21 42 & 20 3" above Tube Sheet
21 | 43 | L 20 | 3" above Tube Sheet
22 29 & 20 | 1" above Tubev Sheet
22 30 o 20 ' 1" above Tube Sheet
22 3 £ 20 3" above Tube Sheet
22 | _ 32 ¢ 20 | 3" above Tube Sheet

22 34 L 20 g abgvé Tube Sheet
22 " 35 < 20 : ' 3" above Tube Sheet
22 - 36 < 20 3" above Tube Sheet
22 _ 37 L. 20 - 3" gbove Tube Sheet
22 38 ¢. 20 2" above Tube Sheet
22 - 39 . 20 | 2" above Tube Sheet
22 40 20 | 3% above Tube Sheet
22 - A L. 20 2" above Tube Sheet
2 42 £ 20 , 2" above Tube Sheet
22 43 ¢ 20 : ) 42" above Tube Sheet
23 30 “~ 20 | 1" above Tube Sheet
23 : - 31 ¢ 20 IR abové Tube Sheet
23 - 32 - 20 ; 1" above Tube Sheet
23 33 | L 20 \ 1" above Tube Sheet
23 35 . 420 2" above Tube Sheet

23 ‘38 - 20 2" above Tube Sheet
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TABLE 7 (Continued)

ROW : COLUMN % DEF ECT LOCATION

23 39 =20 3" above Tube Sheet
23 40 ¢ 20 ' 2" above Tube Sheet
23 41 t. 20 ' é"»above Tube Sheet
23 42 “ 20 2" above Tube éheet
23 43 < 20 o 1" above Tube Sheet
24 28 < 20 %" above Tube Sheet
2% 31 220 1" above Tube Sheet
24 32 20 1" above Tube Sheet
24 33 420 _ 1" above Tube Sheet
24 - 36 t 20 . ‘ 2" above Tube Sheet
24 | 37 : « 20 ‘ 2" above Tube Sheet
24 38 | & 20 yAL abéve Tube Sheet
24 39 e~ 20 2" above Tube Sheet
24 v 41 . ¢ 20 - 2" above Tube Sheet
24 42 « 20 o 1" above Tube Sheet
24 : 43 - 20 ’ 2% above Tube Sheet
25 | 36 £ 20 2" above Tube Sheet
25 37 ‘ < 20 3" above Tube Sheet
25 38 A ¢ 20 | . 3" above Tube Sheet
25 39 _ L. 20 | 26 above Tube Sheet
25 40 L 20 | 2" above Tube Sheet
25 o L 20 2 above Tube Sheet.
25 42 ¢ 20 ‘ 'Zf above Tube Sheet
26 34 L 20 %" above Tube Sheet
26 36 L 20 . %" above Tube Sheet.
26 37 . ¢ 20 7 o En above Tubé Sheet

- 26 ' . 38 £ 20 1" above Tube Sheet
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TABLE 7 (Cont:}nued)

ROW COLUMN % DEFECT LOCATION

26 39 «20 | %" above Tube Sheet.
26 : 41 . 20 %" above Tube Sheet
26 43 “20 - 2" above Tube Sheet
27 43 ~ 20 2" above Tube Sheet
28 43 “20 1" above Tube Sheet
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TABLE &
EDDY CURRENT TEST RESULTS

STEAM GEN. "B" INLET TEST FREQUENCY 400 KHZ -

ROW COLUMN % DEFECT LOCATION

2 3 45 ( 7" above Tube Sheet
3 24 ' 24 - 15" above Tube Sheet
4 49 ' 51 %" above Tube Sheeﬁ
5 25 £20 %" above Tube Sheet
5 ‘ 47 24 %" above Tube Sheet
5 48 48 %" above Tube Sheet
5 49 50 %" above Tube Sheet
5 50 55 Top of Tube Sheet

6 47 420 | %" above Tube Sheet
6 48 A 36 %" above Tube Sheet
6 ' 49 44 %" above Tube Sheet
6 50 32 %" above Tube Sheet
8 . 50 - YA %" above Tube Sheet
8 67 -3 4" above Tube Sheet
9 20 | _ 31 _ %" above Tube Sheet
9 49 L 20 JRU above TuBe Sheet
9 50 : - 30 %" above Tube Sheet
9 ~ 51 . £&20 Top of Tube Sheet

9 52 , : - 20 | %" above Tube Sheet
9 - 53 49 - %" above Tube Sheet
9 ' 54 : 56 %" above Tube Sheet
9 55 - 24 . | ~ %" above Tube Sheet
9 66 L 20 1" above Tube Sheet
10 o 45 " above Tube Sheet

s
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TABLE 8 (Continued)

ROW  COLUMN % DEFECT | LOCATION

10 50 - 40 :" - %" above Tube Sheet
10 51 53 %" above Tube Sheet
10 - - 52 73 A Top of Tube Sheet
10 53 38 4" above Tube Sheet
10 54 40 %" above Tube Sheet
10 55 34 %" above Tube Sheet
10 90 60 _ %" above First Tube Support
1 2 28 | 4" above Tube Sheet
11 23 o £ 20 | %" above Tube Sheet
11 ' 27 . L20 %" above Tube Sheet
11 49 31 1" above Tube Sheet
11 50 - L 20 - ' X" above Tube Sheet
n 51 ) 4" above Tube Sheet
11 52 ' 46 Top of Tube Sheet
11 o 53 | 43 %" above Tube Sheet
11 54 : : 34 _ %" above Tube Sheet
11 | 55 24 %" above Tube Sheet‘
11 56 32 %" above Tube Sheet
11 57 60 Top of Tube Sheet
11 | 58 50 Top of Tube Shéet
11 ' 59 . 55 . %" above Tube Sheet
11 | 60; _ | L 20 ‘ %" above Tube Sheet
12 23 | 25 4" above Tube Sheet
12 : 25, £ 20 . 2" above Tube Sheet
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TABLE 8 (Continued)

ROW COLUMN 7% DEFECT | LOCATION

12 26 L 20 %" above Tube Sheet
12 27 L 20 n ébove Tube Sheet
12 51 24 3" above Tube Sheet
12 52 21 4" above Tube Sheet
12 53 L20 2" above Tube Sheet
12 55 24 %" above Tube Sheet
12 56 24 %" above Tube Sheet
12, 57 50 Top of Tube Sheet
12 58 55 Top of Tube Sheet
12 59 44 Top of Tube Sheet
12 60 £ 20 Hn

12 66 L 20 et

12 .67 £ 20 Ln

13 21 35 Hu

13 25 420 L

13 57 66 Top of Tube Sheet
13 58 52 Top of Tube Sheet
13 59 37 3

13 63 32 Lu

13 64 23 in

13 65 L 90 Ln

13, 66 & 20 A

13 67 £- 20 yn

14 25 25 5"

14 26 & 20 1

14 57 28 L
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TABLE 8 (Continued)

ROW COLUMN | / DEFECT LOCATION

14 61 L0 | e

14 Y " Top of Tube Sheet
14 63 ‘,;;miv _ 41 e %" above Tube Sheet
14 64 s 3 |

14 | 65 20 _ %" above Tube Sheet
14 - 66 | L 20 L

15 52 20 1"

15 59 Lo | L0

15 61 20 ~ y

15 62 20 | Top of Tube Shéet
15 - 63 20 | - %" above Tube Sheet
15 64 20 - 5" above Tube Sheet
15 64 20 ym

15 65 L; 20 Lu

15 68 L 20 Lm

16 50 CLo20 6"

16 s9 2 o

16 60 o0 e

16 61 £ 20 Lo

16 - 62 34 p

16 63 26 e !
16 67 & 20 | yn

17 52 L 20 : 3n

17 .59 | L 20 . L

17 60 - L 20 *' o

17 61 20 A i
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TABLE 8 '(Continue&)

ROW COLUMN . % DEFECT LOCATION
17 63 - L'éo o L
17 67 25 B
18 49 ¢ 20 3n
18 s 20 3n
18 52 L 20 20
18 53 ¢ 20 1" above Tube Sheet
18 s £ 20 o3
18 59 e 20 e
18 60 ©20 L
18 61 20 ¥
18 63 o 30 e
18 64 - t20 5"
18 65 i 20 yn
18 66 - 26 xm
18 67 . c20 yn
19 59 L 20 | yn
19 60 £ 20 3
19 61 20 g
19 64 22 "
19 65 L 20 yn
19 65 L 20 i
20 28 t- 20 o gn
20 ' 49 24 o
20 sl 28 3n
120 _‘55 20 e
20 59 ~ 20 3 )
| 20 60 L 20 Ln
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TABLE 8 (Continued)

ROW .~ COLUMN - - % DEFECT . :, LOCATION
20 . 63 L2 S g
20 64 22 g
20 65 - 26 ' Hn
21 . 47 | ¢ 20 A
21 ' 48 36 2" above Tube Sheet
21 49 <20 g
21 55 22 L
21 59 <20 L
21 60 < 20 5
21 61 32 ‘ 3
21 62 20 g
21 63 22 g
21 65 . 26 En
21 66 . 26 . 3n
22 26 - 25 o
22 59 £ 20 yn
22 61 .32 Ln
Zé | 62 60 . Top of Tube Sheet
22 63 25 Ln
23 26 44 g
23 27 B o
23 60 25 1
23 | 61 / 30 ) yn
23 62 i 20 paY
23 63 L 20 | yn
24 VA £ 20 yn
24 56 24 L
24 59 | 30 "
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TABLE 8 ( Continued)

ROW COLUMN % DEFECT | LOCATION
24 60 £ 20 B
24 61 24 | 5"
25 28 | <020 1" above Tube Sheet
25 ©29 <20 B"
25 s <20 L
25 44 420 , 3m
25 49 48 X"
25. 54 | 28 o L
25 55 24 : L
25 : 56 20 a0
25 , 58 24 5"
26 29 20 S g
26 30 25 oy
26 : '35 | L 20 : | Top of Tube Sheet
26 36 £ 20 Top of Tube Sheet
26 48 <20 %" above Tube Sheet
2 w420 _ yn
© 26 50 24 | o
26 51 | 28 L
26 52 : < 20 Lo
26 54 e - A
26 55 38 L
27 34 | < 20 | L
27 35 < 20 L
27 ‘ 50 . 20 oy
27 51 20 I g
27 - 53 < 20 Pl
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TABLE 8 (Continued)

LOCATION

267

ROW COLUMN % DEFECT
28 38 20 "

28 39 < 20 B

28 41 £ 20 2v

28 43 L20 "

28 50 20 "

28 51 34 5"

28 53 “ 20 "

28 54 < 20 I

29 38 20 A

29 39 20 "

29 50 £ 20 B"

29 51 38 5"

29 52 £ 20 5"

29 53 < 20 Lo

29 54 L20 Hn

30 40 {20 Top of Tube Sheet
30 41 & 20 Top of Tube Sheet
30 52 20 Ln

30 53 42 Ln

31 40 L 20 in

31 41 £ 20 yn
.31 54 L 20 2"



TABLE 8 (Continued)

~ ROW COLUMN % DEFECI  LocATION
14 .68 420 1/2" above Tube Sheet
9> ' 69 3 220 | : at top of Tube Sheet
14 69 39 1/2" above Tube Sheet
15 69 36 ©1/2" above Tube Sheet
16 69 -‘ 46 ' 1/2" above Tube Sheet
17 69 39 1/2" above Tube Sheet
16 70 - 65 1/2" above Tube Sheet
15 - 70 ' 46 1/2" above Tube Sheet
14 70 30 A 1/2" ébove Tube Sheet
12 70 ' <-20 1/2" above Tube Sheet
9 | . 70 £'20 1/2" above Tube Sheet
.8 \ - 70 €20 1/2" above Tube Sheet
7 70 4f20 at top_of Tube Sheet
7 ~ 71 420 at top of Tube Sheet
8 71 2’20 at top of Tube Sheet
9 | | 71 ' 24 at top of Tube Sheet
9 72 e20 ‘ 1/2" above Tube Sheet
.8 : 72 £.20 1/2" above Tube Sheet
7 72 ¢-20 | 1/2" above Tube Sheet
13 74 o 32 1" above Tube Sheet
12 ' 74 | 55 ~ at top of Tube Sheet
8 74 c20 1/2" above Tube Sheet
7 74 ¢- 20 1/2" above Tube Sheet
7 75 L20  ©_ 1/2" above Tube Sheet
10. .77 220 | "~ 1/2" above Tube Sheet
4 . 45 ' 26 at top of ‘Tube Sheet
4 46 © 420 at top of Tube SLeet
5 , 46 \ €20 1/2" above Tube Sheet
5 45 34 . 1/2" above Tube SheeF
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TABLE 8 (Continued)

7

ROW COLUMN % DEFECT LOCATION

17 35 420 1" above Tube Sheet
17 33 "20v 1/2" above Tube Sheet
'i7 32 <20 1/2" above Tube Sheet
18 31 ¢ 20 1/2" above Tube. Sheet
18 32 ¢ 20 1/2" above Tube Sheet
18 33 220 1/2" ‘above Tube Sheet
18 34 .20 1" above Tube Sheet
18 35 £ 20 1" above Tube Sheet
18 37 420 1/2" above Tube Sheet
18 38. < 20 1" above Tube Sheet
19 41 < 20 2" above Tube Sheét
19 38 £ 20 2" above Tube Sheet
19 36 <20 1" above Tube Sheet
19 35 420 '1/2" above Tube Sheet
19 34 <‘2Q‘ >1/2” above Tube Sheet
19 33 ‘4-20 1/2" above Tube Sheet
19 32 < 20 1/2" above Tube Sheet
20 31 < 20 | 1/2" above Tube Sheet
20 32 <20 1/2" above Tube Sheet
20 33 < 20 1/2" above Tﬁbe Sheet
20 37 < 20 1" above Tube Shéet
20 39 <20 3" above Tube Sheet
20 43 75 1/2" above Tube Sheet
21 45 L0020 2" above Tube Sheet
21 39 30 1" above Tube Sheet
21 33 20 1/2" above Tube Sheet
22 32 £ 20 1/2" above Tube Sheet
22 42 4020 1/2" above Tube éheet
24 42 32 1“ above Tube Sheet



TABLE 8 Continued

ROW COLUMN . .% DEFECT N LOCATION
6 45 N £ 20 1/2" above Tube Sheet
8 44 . £.20 4 at top of Tube Sheet
9 43 N 24 | at top of Tube Sheet
,10' ‘41 , 65 \ at top of Tube Sheet
10 42 : S 44 | ) at top of Tube Shget
11 o 43 20 1/2" above Tube'Shéet
11 , 42 44 . at top of Tube Sheet
11 o 41 | 60 | at top of Tube Sheet
11 40 42 at top of Tube Sheet
11 : 39 . 4-26 1/2" above Tube Sheet
11 38 25 at top of Tube Sheet
11 37 40 .at top of Tube Sheet
11 36 25 B at top of Tube Sheet
12 36 | 44 at top of Tube Sheet
12 37 - 32 at tép of Tube Sheet
12 | 38 ' 20 at top of Tube Sheet
12 .39 £ 20 1/2" above Tube Sheet
12 40 4 20 ‘ 1/2" above Tube Sheet
12 : 41 36 /2" above.Tube Sheet
12 42 L;ZO © 1/2" above Tube Sheet
13 _.40 | | ¢- 20 at top of Tube Sheet
13 31 20 : 1/2" above Tube Sheet
16 37 £ 20 ‘ 2" above Tube Sheet
16 38 220 2" above Tube Sheet
17 ‘ 45 £ 20 , 3" above Tube Sheet
17 42 20 3" above Tube Sheet
17 : 39 420 - 3" above Tube Sheet
17 38 £ 20 2" above Tube Sheet

17 37 £.20 2" above Tube Sheet
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TABLE 9

EDDY CURRENT TEST RESULTS'

STEAM GEN. "' C" 1INLET TEST FREQUENCE .400 KHZ
ROW COLUMN % DEFECT ' LOCATION
3 24 ' L 20 1" above Tube Sheet
3 26 25 \ %" above Tube Sheet
3 46 L 20 Top of Tube Sheet
4 21 : <20 : %" above Tube Sheet
4 23 ) 20 %" above Tube Sheet
4 24 £ 20 4" above Tube Sheet
4 25 < 20 Top of Tube Sheet
4 | 27 - 25 : %" above Tube Sheet
5 21 £ 20 | . %" above Tube Sheet
5 24 L0 . o %".'above Tube Sheet
5 25 _ ' L 20 5" above Tube Sheet
5 43 £ 20 %" above Tube Sheet
5 44 L 20 | ' " above 'Tube. ‘Sheet
5 : 45 £ 20 8 4" above Tube Sheet
5 64 »C 20 | _ L abové Tube Sheet -
6 22 | <20 | %" above Tube Sheet
6 23 < 20 %" above 'i‘ube Sheet
6 .24 < 20 %" above Tube.Sheet
6 | 25 £ 20 . %" above Tube Sheet
6 31 , 30 | © . 1" above Tube Sheet
6 32 £ 20 ' %" above Tube Sheef
6 .33 <20 %" above Tube Sheet
6 - 34 < 20 %" above Tube Sheet
6 35 < 20 4" above Tube Sheet
6 : 45 <20 . %" above Tube Sheét



TABLE 9 (Continued)

ROW COLUMN - 9% DEFECT t LOCATION

.6 46 £ 20 4" above Tube Sheet
6 47 <20 _ %" above Tube Sheet
6 , 48 20 ' %" above Tube Sheet
6 49 < 20 3 ébove Tube Sheet
6 72 | L20 " above Tube Sheet

7 23 L 20 | ‘ oy above Tube Sheet
7 24 ¢ 20 %" above Tube Sheet
7 25 - L20 : %" above Tube Sheet
7 26 £ 20 | 4" above Tube Sheet
7 27 < 20 %" above Tube Shéet
7 32 < 20 1" above Tube Sheet
7 2 33 ) <020 %" above Tube Sheet
7 42 30 %" above Tube Sheét\
7 4Lt ' L 20 . %" above Tube Sheet
7 45 f 26 %" above Tube Sheet
7 o 46 ' £ 20 Top of Tube Sheet
7 47 < 20 ‘%" above Tube Sheet
7 48 20 | %" above Tube Sheet
7 49 L~201 Top of Tube Sheet
7 74 | 28 %" above Tube Sheet
8 22" £ 20 %" above Tube Sheet
8 23 : L 20 ' %" above Tube Sheet
8 - 24 £ 20 ' - 4" above Tube Sheet
8 .25 | - L20 %" above Tube Sheet
8 26 L 20 - %" above Tube Sheet
8 27 : &< 20 %" above Tube Sheet
8 - 28 ' < 20 . %" above Tube Sheet
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TABLE 9 (Continued)

ROW COLUMN % DEFECT LOCATION

8 31 £ 20 %" above Tube Sheet
8 32 20 1" above Tube Sheet
8 33 “"—20 L abox}e Tube Sheet
8 - 34 20 L above Tube Sheet
8 ~42 25 Top of Tube Shéet

8 46 L 20 Top of Tube Sheet

8 47 L 20 Top of Tube Sheet

8 48 25 %' above Tube Sheet
8 49 £ 20 Top of Tube Sheet
8 58 ¢ 20 %" above Tube Sheet
8 70 20 %" above Tube Sheet
8 72 <20 %" above Tube Sheet
8 73 L 20 %" above Tube Sheet
8 74 4 20 %" above Tube Sheet
8 ‘75 L 20 K aﬁove Tube Sheet
9 24 <20 %" above Tube Sheet
9 26 . & 20 %" above Tube Svheet
9 27 < 20 %" above Tube Sheet
9 29 < 20 %" above Tube Sheet
9 33 <20 1" above Tube Sheet
9 34 <20 %" above Tube Sheet
9 35 {20 %" above Tube ‘Sheet
9 39 20 %" above Tube Sheet
9 41 55 Top of Tube Sheet

9 42 . 40 Top of Tube Sheet

9 44 %" above Tube Sheet

i 20 ‘
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TABLE 9 (Continued)

ROW COLUMN - % DEFECT LOCATION
9 - - ‘45f : A.ZO  . In aﬁove Tube Sheet -
9 46 < 20 Top of Tube Sheet -
9 47 < 20 Top of Tube Sheet
9 ' 48 L 20 J %" above Tube Sheet
9 49 24 - %" above Tube Sheet
9 59 < 20 | /%" above Tube Sheet
9 70 30 o 5 above Tube Sheet
9 7 | <20 %" above Tube Sheet
-9 73 4 20 %" above Tube Sheet
9 74 | - %20 %" above Tube Sheet.
9 75 22 %" above Tube Sheet
10 24 | L 20 " %" above Tube Sheet
10 25 o 5" above Tube Sheet
10 26 20 4" above Tube Sheet
10 27 }.go_ A" above Tube Sheet
10 28 20 ‘ %" above Tube Sheet
10 30 £ 20 | %" above Tube Sheet
10 } 33 £ 20 1" above Tube Sheet
10 E 36 \ 20 - , %" above Tube Sheet
10 37 20 : Top of Tube Sheet
10 \39 & 20 %" above Tube Sheet
10 40 20 %" above Tube Sheet
10 41 68, Toé of Tube Sheet
10 42 60 . Top of Tube Sheet
10 43 L 20 - %" above Tube Sheet
10 45 : L 20 o %" above Tube Sheet
10 : 46 40 Top of Tube Sheet

R71



TABLE 9 (Continued)

ROW COLUMN % DEFECT LOCATION

10 | 47 ' S 420 ’ Top of Tube Sheet
10 50 <20 | %" above Tube Sheet
10 53 - %20 %"'above Tube Sheet
10 61 <20 | %' above Tube Sheet
10 70 < 20 " 4" above Tube Sheet
10 71 <20 - %" above Tube Sheet
10 74 < 20 | %" above Tubé Sheet
11 24 <20 - %" above Tube Sheet
11 25 ' 420 ' KN aBove Tube Sheet
11 ' 26 < 20 %" above Tube Sheet
11 27 : “ 20 - %" above Tube Sheet
11 : 2§ <20 ‘ %" above Tube Sheet
11 30 L 20 %" above Tube Sheet
11 '31 < 20 : 1" above Tube Sheet
11 33 45 20 | 1" above Tube Sheet
11 35 < 20 o '%5" above Tube Sheet
11 36 <20 . 1% above Tube Sheet
37 220 Top of Tube Sheet
11 38 £ 20 | " above Tube Sheet
11 ' 39 28 %" above Tube Sheet
11 46, < 20 ' %" above Tube Sheet
11 49 - 420 4" above Tube Sheet
| 11 50 < 20 - Top of Tube Sheet
11 | _ 52 40 ‘ %" above Tube Sheet

11 53 £ 20 %" above Tube Sheet

'

272



TABLE 9 (Continued)

ROW COLUMN | % DEFECT k LOCATION

11 70 £ 20 | %" above Tube Sheet
11 - n £ 20 - %" above Tube Sheet
11 73 4 20 | %" above Tube ‘Sheet
11 74 4 [—_20 | %" above Tube Sheét
12 24 <20 %" above Tube Sheet
12 25 <20 , %" above Tube Sheet
>12 26 <20 1" above Tube Sheet
12 27 <20 %" above Tube Sheet
12 29 <20 %" above Tube Shee‘t
12 30 <20 1" above Tube Sheet
12 31 o ~ 20 ' Al above Tube Sheet
12 . 32 ' <20 1" above Tube Sheet
12 33 <20 | 1" above Tube Sheet
12 38 “~ 20 %" above Tube Sheet
12 41 Z 90 ' Top of Tube Sheet
12 45 4020 1" above Tube Sheet
12 50 TR Top of Tube Sheet
12 52 | 28 : %" above Tube Sheet
12 . 66 ‘ < 20 %" above Tube Sheet
12 69 w20 " above Tube Sheet
12 70 32 4" above Tube Sheet
12 7 220 "~ " above Tube Sheet
13 24 < 20 %" above Tube Sheet
13 ', 27 <20 3" above Tube Sheet,
13 29 ~ 20 - %" above Tube Sheet
13 30 . ' 35 ‘ 1" above Tube Sheet

13 ' 31 , £ 20 1" above Tube Sheét
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TABLE 9 (Continued)

ROW COLUMN . % DEFECT : LOCATION
13 32 4 20 ‘ ‘1" above Tube Sheet
13 32 - .20 _ 15" .above Tube Sheet
13 33 < 20 1" above Tube Sheet |
13 35 | < 20 1" above Tube Sheet:
13 | 39 £ 20 | _ 1" above Tube Sheet
13 a2 < 20 | 3" above Tube Sheet
13 43 <20 1" above Tube Sheet
13 | 48 - < 20 %" above Tube Sheet
13 - 49 & 20 " above Tube Sheet.
13 50 < 20 A abo;/e Tube Sheet
13 52 | 22 %" above Tube Sheet .
13 : 58 : &L 20 " %" above Tube Sheet
13 59 < 20 | %" above Tube Sheet
13 ‘ 62 ‘ - <20 %" above Tube; :S‘heet
13 63 ' < 20 . %" above Tube Sheet
13 | 64 24 | _v %" above Tube Sheet
13 69 28 5 above Tube Sheet
13 , V70 ' ' _ 26 - ‘ %" above Tube Sheet
13 T _ i L 20 o 4" above Tube Sheet
1% 25 A 20‘ | 4" gbove Tube Sheet
1% 26 | <20 4" above Tube Sheet
14 o 2 . €20 '~ 4" above Tube Sheet
14 30 - 7 35 1" above Tube Sheet
14 3 420 | 1" above Tube Sh\eet
14 n <o | 2" gbove Tube Sheet,
14 33 - 40 1" above Tube Sheet
1‘._/., 3 £ 20 A abo#e Tube Sheet
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TABLE 9 (Continued)

ROW COLUMN 4 DEFECT ' | LOCATION
14 35 - & 20 j 13" above Tube Sheet.
14 36 ¢~. 20 : " 3" gbove Tube Sheet
14 37 ¢ 20 | f - 2" gbove Tube Sheet
14 38 &~ 20 ' 3" above Tube Sheet
14 39 £ 20 .‘;!_‘."' : 3" above Tube Sheet
1% 40 < 20 | 3" above Tube Sheet
14 41 < 20 a 3" above Tube Sheet
1% .42 - < 20 N 3" gbove Tube Sheet
% 43 £ 0 : 2" above Tube Sheet
14 A “ 20 2" gbove Tube Sheet
14 45 26 1" gbove Tube Sheet
14 L6 | .’— 20 2" above Tube Sheet
14 L9 420 1" agbove Tube Sheet
14 SO ' £20 : 4" gbove Tube Sheet
14 58 L 20 4" above Tube Sheet
14 59 o0 3" above Tube Sheet
14 60 A ' 11 gbove Tube Sheet
14 61 & 20 1n above Tube Sheet
14 : 63 ¢ 20 4" gbove Tube Sheet
14 68 e 3" above Tube Sheet
15 26 & 20 ' . An ébove Tube Sheet
15 27 L '20 _ 1" above Tube Sheet
15 29 £ 20 1" above Tube Sheet
15 30 4~ 20 "~ 1" above Tube Sheet
15 31 , & 20 1" above Tube Sheet
15 | 32 - £ 20 14" above Tube Shéet
15 33 ~ 20 1%" above Tube Sheet
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TABLE 9 (Continued).

ROV . . COLMN . % DEFECT . LOCATION
15 - 34 | ¢ 20 1" above Tube Sheet
15 36 ¢ 20 | 3" gbove Tube Sheet
15 37 ¢ 20 3" ghove Tube Sheet
15 38 20 3% gbove Tube Sheet
15 39 < 3" above Tube Sheet
15 40 , <20 3" above. Tube Sheet
15 41 . 20 3" above Tube Sheet
15 42 | ¢ 20 " 3" above Tube Sheet
15 43 £ 20 3" above Tube Sheet
15 | 44 - 20 3" above Tube Sheet
15 L5 . 27 _ 2" above Tube Sheet
15 L6 £ 20 2" gbove Tube Sheet
15 L7 - 420 2" above Tube Sheet
15- - 50 | 20 1" gbove Tube Sheet
15 51 20 1% above Tube Sheet
15 - 60 ~ 20 1" above Tube Sheet
15 61 < 20 .~ 3" agbove Tube Sheet
15 62 4L 20 L abqve Tube Sheet
15 64‘ - < 20 1" above Tube Sheet
16 25 < 20 ' i1 above Tube Sheet
16 28 &~ 20 - 11 gbove Tube Sheet
16 29 £ 20 411" above Tube Sheet
16 , 30 32 1" above Tube Sheet
16 31 L2 | 1" above Tube Sheet
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TABLE 9 (Continued)

ROW - COLUMN ¢ DEFECT ... . ... LOCATION-

16 , 32 | L 20 . 13" above Tube Sheet
16 33 £ 20 | 13" above Tube Sheet
16 34 | 94 | 1" above Tube Sheet
16 35 82 - 1" above Tube Sheet
16 36 . ‘ ¢ 20 3" above Tube Sheet
16 : 38 €20 13" above Tube Sheet
16 39 £ 20 3" gbove Tube Sheet
16 40 - £L020 ) 3" above Tube Sheet
16 41 “ 20 3" gbove Tube.Sheet
16 42 £ 20 3" gbove Tube Sheet
16 ” | L2 3" above Tube Sheet
16 45 4 20 31 above Tube Sheet
16 VA -L 20 3" above Tube Sheet
16 L7 4 20 2" above Tube Sheet
16 s 22 1t above Tube Sheet
16 59 £ 20 3" above Tube Sheet
16 ' 61 . 20 3" above Tube Sheet
16 62 £ 20 1" above Tube Sheet
16 63 _ « 20 | | - 4" above Tube Sheet
17 25 < 20 1v above Tube Sheet
17 - 27 «~ 20 | _ 1" above Tube Sheet
17 . 28 < 20 11 above Tube Sheet
17 29 < 20 ' 1" above Tube Sheet
17 30" - bd o 2" above Tube Sheet
17 31 42 ' 13" above Tube Sheet
17 32 | ;- 20 , 1" above Tube Sheet
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TABLE 9 (Continued)

ROW COLUMN % DEFECT . LOCATION
17 33 220 o 1%"‘ above Tube Sheet
17. 34 ‘ 25 1" above Tube Sheet !
17 35 <20 1" above Tube Sheet
17 37 . 4~ 20 2" gbove Tube Sheet
17 38 420 13" above Tube Sheet
17 39 4 20 2" above Tube Sheet
17 40 <20 1" above Tube Sheet
17 41 < 20 3" gbove Tube Sheet |
17 42 <« 20 3" above Tube Sheet
17 L4 « 20 : 3" above Tube Sheet
17 45 420 3" above Tube Sheet
17 L6 £ 20 3" above Tube Sheet
17 L7 | e 20 2" gbove Tube Sheet
17 | 49 £ 20 : 1" above Tube Sheet
17 51 « 20 1" above Tube Sheet
17 54 «~ 20 1" above Tube Sheet
18 25 “~ 20 it above Tube Sheet
18 26 . & 20 . 4" above Tube Sheet
18 27 4 20 4" ghove Tube Sheet
18 29 “ 20 Lo ebove Tube Sheet
18 30 34, ' in above Tube Sheet
18 31 34, 4" above Tube Sheet
18 32 '/. 20 13" above Tube Sheet
18 33 & 20 14" above Tube Sheet,
18 | 34 & 20 1" above Tube Sheet -
18 35 20 | 1" above Tube Sheet
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TABLE 9 (Continued)

ROW ' 'chUMN _ % DEFECT | LOCATION
18 39 L 20 . 1" above Tube Sheet
18 | L & 20 3" gbove Tube Sheet
18 45 | 2/ . 3" above Tube Sheet
18 L6 L 20 2" above Tube.Sheet
18 49 | “ 20 1 above Tube Sheet
18 51 | <« 20 | 1" above Tube Sheet
18 58 L 20 it gbove Tube Sheet
19 25 L 20 in above Tube Sheet
19 28 4 20 1t gbove Tube Sheet
19 33 £ 20 1" above Tube Sheet
19 34 - 20 i gbove Tube Sheet
19 ‘ 35 L 20 - 1" above Tube Sheet
19 36 £ 20 1n above Tube Sheet
19 38 B 1" above Tube Sheet
19 Mn L 20 ‘ 1" above Tube Sheeb
19 46 ¢ 20 | '1—_;—" above Tube Sheet
19 49 £ 20 it above Tube Sheet
19 | 50 & 20 1" above Tu;be Sheet
19 53 < 20 | 4" above Tube Sheet
19 54 20 4" above Tube Sheet
19 59 ' ¢ 20 1t above Tube Sheet
20 26 20 1" above Tube Sheet
20 - 31 £ 20 1n gbove Tube Sheet
20 32 38 k 1n gbove Tube Sheet
20 A L 20 1n above Tube Sheet
20 36 | L 20 i1 above Tube Sheet
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TABLE 9 (Continued)

ROW COLUMﬁ % DEFECT o LOCATION
20 37 _ L 20 1" above Tube Sheet
20 8 < 20 1" above Tube Sheet
20 . A < 20 . Top of Tube Sheet
20 | L5 < 20 _ 1" gbove Tube Sheet
20 46 < 20 1" above Tube Sheet
20 L7 < 20 . 1n gbove Tube Sheet
20 49 £ 20 1" gbove Tube Sheet
20 59 o 28 A 1n agbove Tube Sheet
20 o 60 24, 1 gbove Tube Sheet
20 : 63 L 20 1 above Tube Sheet
21 30 | & 20 ' 3" above Tube Sheet
21 37 £ 20 1" above Tube Sheet
21 38 L 20 | 1" gbove Tube Sheet
=1 50 < 20 1t above Tube Sheet
22 28 L= 20 in gbove Tube Sheet
22 . 29 24, 1t above Tube Sheet
22 30 < 20 | | 11 above Tube Sheet
22 '3‘1 | < 20 1t above Tube Sheet
22 32 <~ 20 ‘ 1" above Tube Sheet
22 33 20 in above Tube Sheet
22 - 34 £.20 , 4" above Tube Sheet
22 35 34 1t above Tube Sheet
22 38 ' 4. 20 : 1" gbove Tube Sheet
22 L8 23 3" above Tube Sheet
22 L9 - < 20 i1 gbove Tube Sheét
22 50 L 20 | 1t above Tube Shebt
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TABLE 9 (Continued)

ROW COLUMN : % DEFECT i TLOCATION
23 27 <20 | 4" gbove Tube Sheet
23 28 < 20 10 ghove Tube Sheet
23 29 - £ 20 1" above Tube Sheet
23 - 30 20 i1 gbove Tube Sheet
23 32 £ 20 : 1n gbove Tube Sheet
23 34 <20 : it above Tube Sheet
23 39 L 20 1" gbove Tube Sheet
23 50 20 1" gbove Tube Sheet
23 51 < 20 | 1n above Tube Sheet
23 52 | £20 ‘ " above Tube Sheet
24, 34 <20 ' 1t above Tube Sheet
2/, L, 420 - | 11 gbove Tube Sheet
25 39 26 1n ‘above Tube Sheet
25 - L, & 20 i1 above Tube Sheet
25 50 | 20 in above Tube Sheet
25 52 4 20 | 1t above Tube Sheet
25 53 ' £ 20 1" above Tube Sheet
26 42 420 | i gbove Tube Sheet
26 50 P 1 ghove Tube Sheet
26 51 , 2 4" above Tube Sheet
26 | 52 - 32 1" above Tube Sheet
.26 53 21 | 1" gbove Tube Sheet
28 42 ) 20 i1 gbove Tube Sheet
29 43 420 - Lr above Tube Sheet
42 35 58 ~ 13" above No. 6 Support

7/
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TABLE 9 (Continued)

ROW COLUMN % DEFECT | LOCATION

16 ‘ 43 <20 . 3" above Tube Sheet
17 : 43 ¢ 20 3" above Tube Sheet
18 43 {20 3" above Tube Sheet
17 48 | <20 2" above Tube Sheet
16 48 <20 2" above Tube Sheet
18 48 20 2" above Tube Sheet
19 48 <20 2" above Tube Sheet
20 - 48 | <20 2" above Tube Sheet
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ROW

28
30
42

43

TABLE 10

STEAM GENERATOR "A" TUBES PLUGGED

COLUMN - % DEFECT LOCATION
_ 91 : Leaker

40 58% 1" above Tube Sheet

22 _ 50% ' 1 ébove Tube Sheet

28 | . 50% - 2" above Tube Sheet

52 : 907% 2" above Tube Sheet

49 66% ‘ Top of Tube Sheet

34 Leakef AL gbove 6th Tube Support

33 88% ' 2" above 6th Tube Support
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TABLE II

STEAM GENERATOR "B'" TUBES PLUGGED

ROW COLUMN % DEPECT ~ * LOCATION
4 A49 51 4" above Tube Sheet
5 | 49 | | - 50 | %" above Tube Shee#
5 50 55 Top of Tuﬁe Sheet
8 50 54 %" above Tube Sheet
9 54 56 %" above Tube Sheet
10 Si : _ 53 - %" above Tube Sheet
10 52 : 73 | Top of -‘Tube Sheet
10 | 90 : 60 1" above lst Tube Support
11 - 51 53 %" above Tube Sheet
11 57 60 Top of Tube Sheet
11 | 58 | .50 Top of Tube Sheet
11 - 59 55 4" above Tube Sheet
o 12 57 50 Tep of Tube Sheet
12 58 55 Top of Tube Sheet
13 _ 57 66 Top of Tube Sheet
13 - 58 52 Top of Tube Sheet
22 62 60 Top of Tube‘Sheet
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ROW

10

10

16

16

42

TABLE 12

STEAM GENERATOR "'C" TUBES PLUGGED

COLUMN

41

41

42

34

35

35

28/,

DEFECT

55

68

60

94

82

58

LOCATION

Top of Tube Sheet
Top of Tube Sheet
Top of Tube Sheet
1" above Tube Sheet
i abpve Tube Sheet

1%" above 6th Tube Support



ROW

15

16

18

19

27

TABLE 13

LOCATION OF PLUGGED TUBES

COLUﬂN
1-92

91

Al

20

21, 27, 28
40

i

43-47

22

25, 26

28

29, 30, 31
42, 45, 48

50, 51, 52

47

41
4
46

48

52

. 285

SG "A"

REMARKS

Plugged,
Plugged,
Plugged,
Plugged,
Plugged,
Plugged,
Plugged,

Plugged,

*Plugged,

Plugged,

Plugged,
Plugged,
Plugged,
Plugged,
Plugged,
Plugged,
Plugged,
Pluggea,

Plugged,

Plugged,

1971
1974»
1972 .
1972
1972
1974
1972
1972
1974
1972
1974
1972

1972

1972

1972

1972

1972

1972

1972

1973



ROW
28‘
30
42

43

COLUMN
52
49
34

33

f

286

TABLE 13 (Continued)

REMARKS

Plugged, 1974
Plugged,yl974
Plugged, 1974

Plugged, 1974



ROW

10

10

10

11

11

11

11

12

12
13
-16

18

- 20

20
20

22

TABLE 14

LOCATION OF PLUGGED TUBES

‘COLUMN

49
49
SQ
50
54

41, 51

52

90

41, 51

57
58
59
57
58, 74
57, 58
70

41

43

bb, 45
46

62

287

'STEAM GENERATOR "B

REMARKS
Plugged, 1974

Plugged, 1974

" Plugged, 1974

Plugged; 1974
Plugged, 1974
Plugged, 1974
Plugged, 1974
Plugged, 1974

Plugged, 1974

Plugged, 1974

Plugged,-1974
Plugged, 1974
Plugged, 1974
Plugged, 1974
Plugged, 1974
Plugged, 1974 .
Plugged, 1972
Plugged, 1974
Plugged, 1972

Plugged, 1972

Plugged, 1974



TABLE 15

LOCATION OF PLUGGED TUBES

& o
ROW COLUMN . ‘ REMARKS
9 2]  Plugged, 1974
10 41 Plugged, 1974
10 42 Plugged, 1974
15 "48 | Plugged, 1972
16 34 Pluggea{ 1974
16 35 f Plugged, 1974
1o 45 Plugged, 1972

42 35 Plugged, 1974
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FIGURE 13
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Figure 14
~ Radiation Level
STEAM GENERATOR "MA"

Tube Sheet Divider Plate

Readings ' ~ Mr/br

SURVEY | | INLET OUTLET

—

A Tube Sheet | 15000 ,///*'/‘

B Tube Sheet /////’//// 12000 © |
C Interior 10000 _—

D Interior //,,//”/’ 10000

E Manway - _ 3000

F' Manway / . 3000

G Divider Plate 10000 //;///’(//

H Divider Plate 10000

)

T General Field 10000 10000
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Figure 15

STEAM GENERATCR "B"

Tube Sheet - Divider Plate
B
al |8 5
== ’
Readings Mr/hr
SURVEY | INLET OUTLET
A Tube Sheet | 15000 ,,ff”/////’
B Tube Sheet ;//;//”’/// 15000
C Interior ' 16000
D Interior - / 16000
'E Manway . 5000
F Manway / 5000
G Divider Plate =~ |16000 //////’////’
H Divider Plate 18G00 |
!
J General Field 16000 - {16000
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Figure 16:

STEAM GENERATOR "C"

Tube Sheet

Divider Plate

A

Readings Mr/hr
d ) . -
' SURVEY INLET, OUTLET
A Tube Sheet 15000 /,/”’///’

B Tube Sheet

\

15000

¢ Interior

1 12000

\

D Interior

\

14000

E Manway

10000

F>Manway

\

7000

G Divider Plant

13000

\

H Divider Plant

13000

J General Field

\

12000

14000
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Chronologzical Segquence of Events
<

Sludge Lance Operation

25

26

27

28

29

30

31

Equipment Setup

Lancing in. SG ''B"

Moved Equipment to SG ''C"

Lancing in SG "C"

Mo?ed Equipment to SG "A"

Lancing in SG "A"

Removed & Disassembled Equip.

NOTE: This job was conducted in approximately one 10-hour shift per day.
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