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Preface:

This sixth Semi-Annual Operating Report is submitted in accordance
with Section 6.6.1 of the H. B, Robinson Unit No. 2 Technical Specifications.
The report relates plant operations during the period of January 1, 1973,

to June 30, 1973,

Summary:

The major task accomplished Auringvthis reporting period was the completion
of the first plant refueling outage. ReferAto Appendix I of this report
for details of the work iﬁvolved. Plantvoperation for January through
March was spent in a coastdown mode to extend core life. The outage was
initiated on March 16, and completed by May 14; The following is an

account of the activities occurring during the subject sixth month period.

»
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REPORT FOR JANUARY 1973

PLANT OPERATIONS

The Plant was shutdown on two occasions this month to perform maintenance.
The first shutdown was an Januéry 4 to weld repair an auxiliary feedwater

to main feedwatér weld joint leak. .This repair consisted of grinding out
the original welds and réwelding the full penetration joints on "A'" and '"B"
feedwater headers. This work and the initial repair were recorded in. plant

Incident Report No. 53 and reported via letter of February 9, 1973.

The second shutdown was initiated in order to repair a cracked control block
in the turbine electro-hydraulic control system. The damaged aluminum block
was replaced with an upgraded stainless steel model. This work was accomplished

on January 9.

In addition to the above feedwater system repair, a second incident occurring
this month was a violation of the 300 mRem/week administrative radiation exposure
limit by two mechanics changing a charging line filter, This incident was duly

reported per plant Incident Report Number 52 and via letter of January 30, 1973.

A maximum plant thermal output of 1694 megawatts was achieved on January 13.
The reactor was maintained critical for 638.10 hours during the month.

N



PLANT MODIFICATIONS

\

The only plant modification (Mod. No. 88) accomplished this month was
- changing of the overcurrent trip adjustment on heating and ventilation unit

HVH-6B. This change had no affect on Plant safety.

OPERATING PROCEDURES

There were two operating procedure revisions accomplished this month. They

were as follows:

OP-6 was changed to indicate that service water pumps may be started under

‘any condition with no interlocks to defeat their operation.

OP-34 was expanded to include instructions for discharging and refilling the
polishing demineralizers. This change provided a procedure for the first

resin change out of the subject demineralizers.

PERIODIC TESTS

All tests and inspections required for this month by the plant Technical
Specifications were duly performed. Discrepancies revealed by these tests

are listed below.



Performance of PT 8.0, Reactor Coolant System Leakage Evaluation, indicated
greater than normal leakage on January 10 and January 3l. This leakage was
traced to pressurizer spray valve 455B in both instances. Thé leak was not
greater than acceptable limits and was not corrected untii the following

month.

On January 22 performance of PT 17.0, Turbine Bearing 0il System and E-H Control
System Test, revealed low pressure in the E-H accumulators. The accumulators

were subsequently charged to the required pressure.



II.

I1I.

- January,

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

Nuclear Generation

A. Number of times the reactor was made critical,
B. Gross thermal power generated (MWH).

Electrical Generation

A. Gross power generated (MWH).
B. Net power generated (MWH).
C. Length of time generator was on line (Hours).

Solid Radiocactive Waste

A.. Total volume of solid waste shipped (Cubic Feet).
B. Total estimated Radioacti?ity involved (Curies).

C. Disposition of materials shipped.

Date Quantity (ng), Destination

1973

3

873,259.2

290,753

271,838

621.51
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OUTAGE REPORT

January 1973

DATE

PLANT STATUS DURING

NUMBER TYPE SHUTDOWN CAUSE CORRECTIVE ACTION DURATION
1 1/k Shutdown | Cold Shutdown Shutdown to repalr auxiliary | - 111 Hr.
feedwater leak 2 Min.
2 1/9 Manual Hot Shutdown Loss of EH turbine control - L4 Hr,
Trip due to leakage from cracked 12 Min,
control block
3 1/16 | Shutdown | Hot Shutdown Shutdown to replace cracked - 7 Hr.

EH control block

16 Min,




JANUARY 1973

MAINTENANCE
NATURE EFFECT ON . MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT
EQUIPMENT OF SAFE . OF
MAINTENANCE | QPERATION CAUSE RESULT ACTION SERVICE
Heat tracing Corrective jNone Defective circuit Failure of The circuit and its 8 hrs.
circuit #P-36 ' the circuit controller were replaced
YA" boric acid Corrective |None Gauge was out of Improper Gauge has been 1% hrs.
evaporator pressure calibration indication recalibrated '
gauge
Heat trace circuit | Corrective |None Defective circuit Received a The circuit was 7 hrs.
#47 low reading renewed
Incore moveable "B'f Corrective {[None The output cable was Detector not The cable was repaired 4 hrs.
detector grounded ' responding
properly to
quick flux
changes
Heat trace Corrective [None Defective Circuit Inoperative The circuit was renewed 6 hrs.
Circuit #17
Heat tracing Corrective |None Relay switch out of Circuit #65 The switch was adjusted 1 hr.
alarms adjustment alarming and
resetting
erratically
Reactor coolant Corrective {None Defective meter Improper The meter was replaced 1 hr.
pump vibration - ' indication
meter
Heat tracing Corrective {None Relay switch out of Erratic The switch was adjusted 2 hrs.,
recorder #2 adjustment indication
Laundry and hot Corrective |None Defective level Improper The indicator 5 hrs.
shower tank level indicator indication was repaired

instruments




Jan. Cont'd.

MAINTENANCE .
NATURE EFFECT ON © MALFUNCTION " 1VE/ 1V TIME OUT
EQUIPMENT OF SATE . MALFUNCTICN (,ORRECTLVE/IPREVENTl\:E .
MAINTENANCE | QPERATION B CAUSE RESULT ACTION SERVICE _
Feedwater heater Corrective | None Broken connection in leakage Repléced connection 2 hrs.
drain Tank "A" gauge glass
""B" vacuum pump Corrective | None Broken sensing line Loss of contrdjReplaced elbow in line 1 hr.
control valve ' function
YB" main feed Corrective | None Pin hole in line Leakage Weld repaired 2 hrs.
water pump suction '
line
Steam generator *'C'f Corrective | None Failure of strip heater | Transmitter Replaced strip heater 2 hrs.
narrow range level frozen
transmitter FT-496
North side "A" Corrective | None Defective body to bonnet! Leakage Replaced gasket and 3 hrs. .
condenser steam joint remade joint
dump valve
Heating and Corrective |None Defective exhaust fan Loss of Replaced motor 8 hrs.
ventilation system motor HVH-10

HVH-10




Jan. Cont'd.

MATNTENANCE
NATURE EFFECT ON MALFUNCT 10K CORRECTI VE/PREVENTIVE TIME OUT
EQUIFPMENT OF SATE - . N : OF

MAINTENANCE]| OPERATION | cause . § RESUIT ACTION SERVICE.
"“B" boric acid Corrective |None PS-6 fill valve control | Feed to evap- [The control was re- 2 hrs.
evaporator was out of cdlibration orator picks |calibrated

up too low
"A'" steam generator| Corrective |None Damaged elbow on the Excessive The elbow was renewed 2 hrs,.
ring header ring header. leakage
Northwest Steam Corrective |None Deteriorated packing Excessive The valve was repacked 2 hrs..
dump bypass valve leakage
Warm up line Corrective |None Defective gasket and "Excessive A new '"body to bonnet"” 3 hrs.
isolation valve packing leakage gasket and new packing
to "A" steam dump were installed
valve
"6A" feedwater Corrective |None Defective diaphragm in Manway cover A new diaphragm was 8 hrs.
heater the manway leaks Felded to the manway.
Incore moveable Corrective {None Defective encoder oh hen Erroneous A new encoder was 14 hrs.
detector system detector indication installed on "C"
detector

Condensate Corrective [None Dirty sensing lines Not responding [The sensing lines were 3 hrs,
measuring system to standpipe cleaned
transmitter LT-HVH- level increase
2
"A'" seal water Corrective |[None Defect in weld in the Excessive 7% hrs.

injection filter

vent line

leakge

The line was rewelded




ot

Jan. Cont'd.

MAINTENANCE
NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUI
EQUIPMENT OF SAFE OF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Relief valve on Corrective |None . The Taylor controller RV1-1 valve The Taylor controller 3 hrs.
main steam line was out of calibration was opening atjwas recalibrated
(RV1-1) ' ) 980 psi
Steam dump valves Corrective {None Coils for the solenoid Dump valves to(The coils were replaced | 3% hrs.
valves were open condenser
would not open
when given a
signal
Exciter air cooler | Corrective |None The controller was in Controller was |The temperature controller| 7 hours
need of calibration not holding was calibrated
setpoint
Pressurizer Corrective |[None Recorder and indicator The recorder arfjd The indicator was 1 hr.
pressure channel were out of calibration | indicator had zeroed to agree with the
a difference recorder '
of 15 psi
Incore moveable Corrective [None "D" detector was found Erroneous New detector was 12 hrs.
‘detector system open indication installed
Safety injection Corrective {None SI Pump discharge press=- | Erroneous The gauges were re- 6 hrs.
ure gauges out of indication calibrated
calibration
“B" Main steam Corrective [None Damaged valve seat Excessive Valve MS-41 was renewed 1 hr.
drain valve MS-41 leakage




Jan. Cont'd.
MAINTENANCE
NATURE 'EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT
EQUIPMENT OF SAFE OF

MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE _
"C" demineralizer | Corrective |None Defective sample valves | Excessive The valves were renewed 3% hrs.
inlet sample valve leakage
Charging line flow! Corrective {None Faulty weld Excessive The line was rewelded 3 hrs.
element 122 sensing leakage
line
"A" boric acid Corrective }None Float valve stem had Loss of feed |Float valve stem was 3 hrs.
evaporator broken tank level reworked and installed

control
Drain collecting Corrective |None Shaft seal water Excessive The deflector was 1 hr.
tank pump deflector out of noise adjusted
adjustment

1AM & "2A" Corrective }None Pressure gauge out of Erroneous Gauge was recalibrated 2 hrs.
moisture separator calibration indication
reheater pressure
gauge
Heat tracing Corrective ]None Circuit 34 was found to | Circuits 34 & {(The circuit was renewed 5 hours

circuit

have a defect

36 would not
maintain

temperature on
primary
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Jan. Cont'd.

MAINTENANCE
NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT
EQUIPMENT GF SAFE OF
- MAINTENANCE ] OPERATION CAUSE RESULT ACTION SERVICE
Condenser Corrective jNone Deteriorated tubes Excessive The tubes were plugged 3 hrs.
leakage
"B" boric acid Corrective |None Pump motor faﬁled Loss of pump The pump was renewed 5 hrs. .
transfer pump service
"A" chemical Corrective [None Pressure switch out of Holdup tank Pressure switch was 2 hrs.
volume control adjustment high level al-l|adjusted for 90%
holdup tank level arm was coming
indication on at 99%
instead of 90%
Heat tracing Corrective |[None The ohmitrol pot was Circuit 35 [ohmitrol pot was 2 hrs. .
circuit 35 checked and found to be failed renewed
defective '
Waste evaporator Corrective [None. Defective pump Pump failure [New pump was installed 3 hrs.
feed pump
Waste evaporator | Corrective [None Stator failure Causing a The motor was renewed 3 hrs.
feed tank pump : 480 volt
ground
Heat tracing Corrective {None Fgulty controller Circuit The controller was 1% hrs.

circuit P-63

pulling too
much current

renewed




<1

Jan. Cont'd.

tank recirculation
flow indicator
934

with boric acid

934 not
operating

at the root valves to
free lines

MAINTENANCE

NATURE EFFECT ON . MALFUNCTION CORRECTIVE/PREVENTIVE TIME OU1
EQUIFMENT OF SAFE — / OF

MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Steam driven feed | Corrective |None The power fuse for pres-| No indication |The fuse was renewed 4 hours
pump discharge sure transmitter 1426 when pump 1is and a new valve installed
pressure transmit- was blown running
ter 1426
"B" boric acid Corrective |[None Defective inﬁer spring Would not A new spring was 12 hour
evaporator in pressure regulator maintain a continstalled and the
' stant pressure |regulator was cleaned
R-14 Radiation Corrective |None Bad log pump circuit Indicating The log pump was 8 hrs.,

- monitoring board too high replaced, '
channel '
Heat tracing Corrective [None A bad print program The recorder |The motor was renewed 5 hrs..
circuit E-1 assembly motor was found not
printing
Charging>flow Corrective {None Transmitter out of Reading too ~ ]The transmitter was 1% hrs.
_transmitter ‘calibration high ' recalibrated

FI-122A
Boron injection Corrective |None Root, valves plugged Flow indicator |Strip heaters were added | 9 hrs.



1T

Jan. Cont'd.

MAINTENANCE .
NATURE EFFECT ON  MALFUNCTION CORRECTIVE/PREVENTIVE TIME OU1
EQUIPMENT OF SAFE e OF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
“A' gas stripper Corrective | None CV-9 has a tﬁptured Valve A new diaphragm was 4 hrs,
valve CV-9 diaphragm inoperative installed
Boric acid filter | Corrective |None PI-113B was out of ‘Erroneous Gauge PI-113B was 1 hr.
gauge PI-113B calibration . indication recalibrated
A" monitor tamnk Corrective |None Pressure switch out of Low level Pressure switch was 1 hr.
adjustment alarm gives readjusted
alarm at
wrong level
“B"” monitor tank Corrective |None Pressure switch out of High level Pressure switch was 1 hr.
adjustment alarm comes readjusted
on at wrong
level
“B" phosphate Corrective |None The ball check, ball Excessive The ball check, ball 5 hrs.
pump relief valve .guide, and the ball seat| leakage guide, and the ball 'seat
were defective were renewed
LTI #2 steam Corrective |None Defective meter No indication [The meter was replaced 2 hrs.
generator wide
range level
indicator
E-H turbine Corrective |None Defective E-H o0il block | Excessive A new stainless block 6 hrs.
control leakage was installed




ST

Jan. Cont'd.

MAINTENANCE
EQUIPMENT NAggRE EgiggT ON MALFUNCTICN CORRECTIVE/PREVENTIVE TIMgFOUT
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
B" Instrument Corrective | None Moisture indicator was Improper The indicator was 5 hrs.
air dryer ’ broken ! indication renewed
Automatic. rod Corrective | None Defective signal Rods stepped |The summator 18 hrs.
control circuit summator QM-408p in in or out at was replaced
turbine impulse to the will when Tave
-rod control circuit was constant
Condensate _ Corrective | None Defective mechanical Failure while | A new mechanical seal was| 4% hrs.
collection tank seal in service installed
pump '
A" charging pump | Corrective | None Defective relief valve Excessive The seating surfaces 7 hrs.
on "A" charging pump leakage were repaired and new
gaskets installed
Feed tank pump on | Corrective | None Received 480V ground Pump failure |A nesv pump was installed | &% hrs.
"B" boric acid -
evaporator
Dropped rod- Corrective | None Bistable .trip point out | Improper The bistable trip point 1 hr.
rod stop bistable of calibration indication was reset to 5%
Reactor coolant Corrective | None Defective synchronizer Erroneous The switch was replaced 5% hrs.
pump temperature : switch indication
recorder
Waste holdup tank | Corrective | None Level indicator was out Improper The indicator was 1 hr.
level indication of calibration indication recalibrated




9T

MAINTENANCE
) NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE  |TIME OUT
EQUIPMENT OF SAFE OF

' MATINTENANCE | OPERATION CAUSE ﬁi RESULT ACTION SERVICE
Neutral water Corrective |None Defective weid Excessive The tank level control 9 hrs.
tank ' ’ leakage probe was rewelded
YA" component Corrective None Retaining pin in the disd Excessive A new pin was installed 8 hrs.
cooling water pump shaft came out leakage
discharge check
valve
Miscellaneous Corrective {[None Defective steam trap Excessive A new seat and disk were 7 hrs.
drain collecting leakage installed
tank
Heating and Corrective |None Defective motor Inoperative A new motor was installed] 6 hrs. .
ventilation system '
HVE #9
Engine driven Corrective |None Mercoid control was out | Pump would not {The Mercoid control was 2 hrs.
fire pump of calibration start at the- |recalibrated

designated
pressure
"5B" feedwater Corrective |None Defective resistance Improper The resistance tempera- 2 hrs.
heater temperature detector indication ture detector bridge
bridge block block was renewed

Penetration Corrective [None Alarm point out of Giving alarm The alarm was reset to 1 hr.

pressurization ’'D"
header alarm

calibration

at normal
level

alarm at proper level
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MAINTENANCE
NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT
EQUIPMENT OF SAFE N OF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Audio count rate Corrective | None Switch was dirty and Channel The switch was cleaned 1 hr.
channel selector needed lubricating selector and lubricated '
switch ' switch was
frozen
"B'" boric acid evq Corrective [ None PS-8 switch out of Feed valve The PS-8 switch was 2 hrs.
aporator calibration opens at too recalibrated
high tank
level
MAY feedwater Corrective | None Defective valve Excessive New 1500 1b., valve was 2 hrs.
pump discharge leakage installed
drain valve
VA" steam Corrective |None Transmitter out of Improper The transmitter was 5 hrs.
generator level calibration indication calibrated
transmitter LT-475
R-14 radiation Corrective |[None The check source, Defective The wafer was replaced 2 hrs.
monitor operate alarm had a check source
broken wafer
Gland steam Corrective |[None Defective gasket Excessive A new gasket was 4 hrs.
condenser leakage installed
Freeze Panel Corrective {None The freeze protection Loss of The cable was repaired 4% hrs.
#26 circuit #12 on panel freeze
#26 had a broken protection

cable




REPORT FOR FEBRUARY 1973%

PLANT OPERATIONS

The plant was shutdown on one occasion this month to perform necessary
maintenance. The shutdown was on February 12, and the work consisted of

repacking the pressurizer mini-spray valves to terminate excessive

leakage.

Major work for the month was directed toward preparations of the spent fuel
--pit; modification -of-the spent fuel pit heat exchanger, addition of high
efficiency and charcoal filtefs servicing the spent fuel pit, and general

preparations for the refueling effort and the turbine generator work.

Maximum monthly thermal output of 2103.2 megawatts was achieved on February 10.

The reactor was maintained critical for 577.35 hours.

PLANT MODIFICATIONS

The only plant design change completed during the month was the spent fuel pit
heat exchanger modification (Mod, No. 117) referred to above. This change
provided tube bundle U-bend support to preclude the possibility of vibration

induced tube failures..

18



PERIODIC TESTS

Tests and inspections required for this month by the plant Technical
Specifications were performed as scheduled. The deficiencies noted as

a result of these tests are summarized below.

The above normal reactor coolant leakage rate detected last month was again
noted on six occasions this month as indicated by PT 8.0, Reactor Coolant
System Leakage Evaluation. The leak increased beyond acceptable limits, and

~the~plant-was -shutdown-to correct the leakage.

The performance of PT 12.1, Radiation Monitoring System Test, indicated no
response on radiation monitor R-18, liquid waste disposal effluents monitor,
on February 16. On February 20, this lack of response was noted again as was
a no response condition on R-11, containment air particulate monitor, and

R-12, containment air gas monitor. These conditions were corrected.

19



Performance of PT 17.0, Turbine Bearing 0il Systeg and E-H Control System
Test, on February 4, ihdicéted a low E-H heéder pressur~=, "B'" E-H oil pump
actuation at wrong setpoint, apdllow pressure on the E-H accumulators. The .
pressures were iﬁcreased to the appropriate levels, and the pump setpoint
adjusted. During performance of the test on February 25 the '"B" E-H pump was

again noted to start at the wrong setpoint. This condition was again corrected.

20



I.

II.

I1I.

February, 1973

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

Nuclear Generation

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

‘B. Gross thermal power generated (MWH).

Electrical Generation

A. Gross power generated (MWH).
B. Net power generated (MWH).
C. Length of time generator was on line (Hours).

Solid Radioactive Waste

A. Total volume of solid waste shipped (Cubic Feet).
B. Total estimated Radioactivity involved (Curies).

C. Disposition of materials shipped.

3

805,886,L

258,256

2l1,28)

577.35

£20,0

9.272

Date ‘Quantity (Ft’) Destination

Feb, 6 360.0 : Chem Nuclear Services, Inc.
Feb, 16 75 Chem Nuclear Services, Inc.
Feb, 28 85 . Chem Nuclear Services, Inc.

21
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OUTAGE REPORT

February .1 973

NUMBER

PLANT STATUS DURING

DATE TYPE SHUTDOWN CAUSE CORRECTIVE ACTION DURATION
1 2/12 | Shutdown | Cold Shutdown Shutdown to repair - 93 Hr.
pressurizer spray valve 57 Min.
leakage

2 2/16 Trip Hot Shutdown Dr§>pped shutdown bank rod due | - L Hr.
to'blown fuses ‘ 2 Min,

3 2/19 Trip Hot Shutdown Turbine trip - 1 Hr,
49 Min.
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MAINTENANCE ~FEBRUARY 1973
NATURE EFFECT ON MALFUNCTICN / VE TIME OUT
EQUIPMENT OF SAPE . MALFUNCT1ION CORRECTIVE/FPREVENTIVE OF
MATINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE_
Primary water Corrective } None The level transmitter Indicator not | The transmitter was - 11 Hr.
tank level was out of calibration working calibrated
transmitter
Transmitter for Corrective | None Transmitter FT 3051 was Transmitter Transmitter FI 3051 8 Hre
Heater drain pump out of calibration was reading was calibrated
"B" header flow toc high
Heat trace Corrective | None Circuit 70 was defective| Improper The circuit was repairedf 9 Hre.
Fecorder #4 indication
C.V. Personnel Corrective | None Broken Roller Cam Door would The cam was renewed 3 Hr.
door not operate
Field Flashing Corrective }None Charger had two bad Charger was The transistors were 2 Hr,
Battery Charger transistors not regulating| renewed
properly
Charging Pump Corrective |None ‘Defective weld Transmitter The transmitter was L Hr,
Discharge Flow was leaking rewelded
Transmitter excessively
TCV 1650 Cooling Corrective | None Defect in piping %o Excessive The line was welded and | 2 Hr,
Water to Ho Ho coolers leakage leakage stopped
coolers
#1 Caustic Pump Corrective | None Defective Pump Ran for awhile] The stroke adjusting 8 Hr,
. then tripped arm was repaired
breaker




62

MAINTENANCE FEBRUARY 1973
EQUIFMENT NAggRE Egiggr ON MALFUNCTION CORRECTIVE/PREVENTIVE TIMgFOUT
MAINTENANCE § OPERATION CAUSE RESULT ACTION SERVICE
Exciter Air Corrective None Defective caéacitor in Gauge 1is The capacitor was 7 hr.
Discharge discharge ;emperature erratic renewed
Temperature indicator
Indication !
"“B' Phosphate Corrective | None Defective displacement Excessive A new displacement 5% hr.
Pump chamber leakage chamber was installed -
C. V. Penetration Corrective None Flow Indicator 1977A Improper The indicator was freed 1% hr. .
Cooling Flow ' was sticking indication
Indicator
Bowser 0il Corrective None Defective discharge Causes o0il to The valve was repaired 4 hr.
Filtration System relief valve bypass filter
Fire Pumps Corrective None Discharge Gauges and Engine driven | The gauges were 5% hr.
the pressure switches pump starts calibrated
were out of calibration | before the
motor driven
pump
Miscellaneous Corrective | None Pump seal failed Improper A new mechanical seal 3% hr.
drain tank pump : operation was installed
¥’C!" Charging Corrective | None #1 discharge valve Excessive All valves, valve seats | 16 hr.
Pump seal was broken noise and valve guides were
renewed
NR-41 Recorder Corrective None Defective filter Improper " The capacitor was 3% hr.
capacitor in #2 pen indication replaced

servo amplifier circuit
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MAINTENANCE ~ FEBRUARY 1973 .
NATURE EFFECT ON MALFUNGTION Ty : TIME OUT
EQUIPMENT i e MALFUNCTION CORRECTIVE/PREVENTIVE LOF
MAINTENANCE§ QOPERATION CAUSE RESULT ACTION SERVI.CE
"2A" Moisture Corrective | None Defective Weld Excessive The area was ground 7 Hre
Separator - leakage out and rewelded
Reheater
Wasté condensate Corrective | None Flow transmitter: Impropsr Flow transmitter, 3 Hre
pump flow meter (FT=106L) was out of Indication FT-106l was calibrated
calibration
Residual heat Corrective | None The PI-600 and PI-601 Improper The gauges were 4 Hr,
removal pump discharge pressure Indication calibrated
discharge gauges were out of ’
pressure gauges calibration
Boiler feed pump Corrective | None Trash in blowdown valves| Excessive Valves were disassembled] 2 & Hr.
seal water under strainers leakage and cleaned
strainers
"A" Boriec Acid Corrective | None .Faulty Feed Tank Heater Loss of Heater was renewed 3 Hr,
Evaporator : heating
capacity
Caustic Pump Corrective | None Bad motor capacitor Pump inoperstiye The capacitor was 7 Hr,
: was found renewed
Nuclear instru- Corrective { None Overpower setpoints for Indicating Setpoints were 7 hr.
mentation loops M"A" & "C" out of too high calibrated
calibration
Heat tracing Corrective | None Circuit #29 found Would not The circuit was repaired| 8 Hr,
Secondary circuits burned open maintain
temperature
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MATNTENANCE FEBRUARY 1973
T DM BT NATURE EFFECT ON MALFUNGTION CORRECTI VE/PREVENTIVE TIME OUT
EQUIFMENT OF SAFE - GF
MAINTENANCE | QPERATION CAUSE RESULT ACTION SERVACE
Gas Stripper "A" Corrective | None Valve CV-10 had a Would not A new diaphragm was 3 Hro
defective diaphragm Allow installed
: R Sufficient
Flow
AW Mojisture Corrective | None Defect in gauge glass Excessive New high pressure 2500 | 13 Hr,
Separator Heater leakage psi gauge glass with
Drain Tank ‘ Mica-strips was installeq
"B" Gas Stripper Corrective |None Defective diaphragm in Valve CV=9 A new diaphragm was 6 Hr.
valve CV-9 inoperative installed :
Water Treatment Corrective | None Recorder out of Erroneous The recorder was 3 Hr,
Recorder calibration indication calibrated
mAM MBR gnCH Corrective |None Transmitters out of Improper The transmitters were 10 Hre -
CVCS hold up tank calibration Indication calibrated
level indication
LC-112 VCT Corrective |None Loose pin in the valve Valve would The connector pin was 5 Hr.
Diversion Valve controller not open repaired
Controller properly on
increasing
level
"B" Boric Acid Corrective | None Defective diaphragm in Pump could A new diaphragm was 3% Hr,
Evaporator Selector suction valve not keep up installed
Valve with the out-
put of the
Boric Acid
Evaporator
. Primary Corrective | None Defective cell and no Meter The cell was renewed and| 1L Hre
Demineralizers temperature compensation| inoperative the meter was wired for
Conductivity manual temperature
Meter compensation
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. Coolant Pump oil

MATNTENANCE ~ FEBRUARY 1973
NATURE EFFECT ON MALFUNGTION U /T - )
EQUIFMENT GF SAFE MALFUNCTICN CORRECTI VE/PREVENTLVE TNSFOUT
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
RTGB EH Low Pressuge Mercoid éohtﬁol was out | EH System The Mercoid Control was | 1 Hr.
Alarm Corrective jNone. of calibration D2-10 Low Calibrated.
' - Pressure Alarm
would not cleay
"AM & "B" Heater Corrective |None "A" and "B"™ pump Not controling|! The controllers were 10 Hr.
drain tank pumps - recirculating valve . valves properly calibrated
controllers were out of
calibration
Pressurizer spray Corrective | None Spray valve was leaking | Excessive All gaskets were 17 Hr.
valve #455A at the bonnet Leakage renewad in the valve
64 and 6B Heater Corrective | None Defects in 64 normal Causing 6B A11 defective parts S Hr.
drain valves drain valve, 6B normal FW Heater were reneved.
drain valve, and 6B level to drop
Alternate drain valve
Pressurizer Corrective | None Deteriorated packing Excessive The valve was repacked 7 Hre
Spray Valve leakage
#L558
"A" Steam gener- Corrective | None FI-L474 was out of B/S=478B was FI-474 was calibrated 8 Hr.
ator feed, steam calibration tripped while
flow indicator shutting
: down
"B" Reactor Corrective | None Low o0il level alarm Alarming at The low oil level alarm | 6 Hr,

level alarm

switch was out of
adjustment

wrong level

switch was adjusted




62

MAINTENANCE FEBRUARY 1973
, NATURE EFFECT ON MALFUNCT1ON CORRECTI VE/PREVENTI1VE TIME OU"
EQUIPMENT OF SAFE 4 : oF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Heat tracing Corrective | None Circuit #50 had a bad Would not The controller and the
secondary circuits current controller ard Maintain fuse were renewed
a blown fuse temperature
Radiation Corrective | None Defective transistors Failure of The transistors were 6 Hr,
Monitor R-7 on the log pump board R-7 replaced
. (Q201 & Q202)
Heat trace Corrective | None Defective thermocouple Failure of The plug was renewed 2 Hre
Recorder #2 input plug recorder #2
Waste Evaporator Corrective | None Defective feed pump Failure of Waste evaporator feed L Hr,
the pump pump was renewed

Condensate flow Corrective | None Defective Transmitter Improper The force motor
transmitter indication capacitor, detector

coil, ferrite disc, &

oscillator were

renewed
Neutral water Corrective | None Defective pipe Excessive A new section of pipe L Hr,
discharge line leakage was installed
Chemical feed Corrective | None Defective relay Erroneous The relay was replaced . | 1 Hr,
control panel ' Alarms
Caustic Tank Corrective | None Temperature gauge was Improper The gauge was calibrated| 2 Hr.
Temperature gauge out of calibration indication :
Concentrates Corrective | None Low lavel cut off out of | Transfer Pressure switch was 3 Hr,
Transfer Pumps calibration pumps - would calibrated to actuate

not start at 13% of tank level




REPORT FOR MARCH 1973

PLANT OPERATIONS ' .

The plant was shutdown on March 16 at 1:31 P.M. for the first refueling outage.
The outage spanned some eight weeks of actual work, and the unit was back
on.line sixty-one days following shutdown. Major work accomplished included
complete core unload, fuel inspectidn, region 1 fuel replacement, reactor
coolant pump maintenance, steam generator inspection, turbine generator low
pressure rotor replacement, generator rewedging, and numerous plant modifi-

cations. TFor a full account of the outage see Appendix I.

The plant operating staff was expanded this month by the inclusion of an
additional Instrumentation and Control Foreman and an additional Mechanic-
Electric Foreman. Mr.. G..F. Bell is the new Instrumentaﬁioﬁ and Control
Foreman, and Mr. C. R. Scott was promoted to the position of Mechanic-
Electric Foreman. The rébrganization created an opening for Stores Foreman

which is now filled by Mr. W. E. Brown.

Reportable incidents occurring this moﬁth consisted of ekceeding an admini-
strative radiation exposure limit by a mechanic who entered the reactor sump
following retraction of the incore thimbles, and the inadvertent spill of
some 500 gallons of water from the refueling water storage tank to the plént
storm drain system. These occurrences were respectively recorded in plant
incident reports number 54 and 55, and reported via letters of April 26, 1973,

and May 1, 1973.

A maximum plant thermal output of 1766.6 megawatts was achieved on March 4, and

the reactor was maintained critical for 377.60 hours.

PLANT MODIFICATIONS

The plant modifications accomplished during the month were as follows:
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TITLE MOD, NO.

Modification of BPRA Inserts 9
Boric Acid Heat Tracing Alarms . 31
Instrument Buss Invérter Synchronizing Circuit - 68
Replacement of Service Water Booster Pump Motor | 76
Installaticn of Containment Pressure Transmitter _ 86
Change CVCS H2 Regulating Valve Setpoint | 120
Change Instrument Air Compressor Setpoint 121
Speﬁt Fuel Building Ventilation System ‘ 102
Containment Purge System Filter Addition | 103
Pressurizer Cover Lifting Lug Modification | 105
Manipulator Crane-Modification 130
Fuel Transfer System Modification 131

A brief description of each change is related below.

Modification number 9 consisted of the addition of spacers in the burnable
poison rod inserts to accomodate the H., B, Robinson fuel nozzle configuration.

This assured safety in handling of BPRA's during refueling operations.

Change number 31 provided for the addition of individual alarms for each
recorder point on the boric acid heat tracing system. This change makes
possible closer monitoring of the heat trace system to assure its proper

operation in the prevention of boric acid crystalization,

The addition of the synchronizing circuit per modification nurber 68 assures

accurate timing of recorders and clocks, and improves frequency control of

inverters "A" and "“B",

The replacement of service water booster pump motors per change 76 was

21



accomplished in order to prevent overloading and tripping that was occurring

with the originally installed motors.

Modification number 86 adds a nérrow range pressﬁre transmitter to replace
the containment pressure signal summator. This provides more dependable

indication and alarms.

The chemical and volume control system H, regulating valve setpoint is changed

2
via modification number 120. This permits greater flexibility in controlling

reactor coolant chemistry and has no safety implications,.

Modification number 121 increases the instrument air compressor températwre
trip point to hSOoF, This change was recommended by factory representatives
to adjust the setpoint tdua.value~more.compa$ible‘with.suction alr temperatures

without endangering the compressors.,

The spent fuel building modification number 102 was completed this month.
It consisted of the addition of charcoal and high efficiency filters to the

building ventilation system.

Another ventilation modificaticn was number 103, which added high efficiency
and charcoal filters to the containment purge system. These changes were

necessary in order to comply with requirements for moving spent fuel,

The final change completed this month, modification number 105, consisted
of installation of 1lifting lugs to the pressurizer missileshield cover.
This change provides a more reliable and safer method of moving the pressurizer

cover,
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PERTIODIC TESTS

Periodic tests and inspections required during the month's generation were
duly performed. Numerous periodic tests required to be performed during
plant operations were not performed this month due to the plant being in

a refueling shutdown condition.



II.

IiI.

March, 1973

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

Nuclear Generation

A. Number of times the reactor was made critical.
B. Gross thermal power generated (MWH).

Electrical Generation

A. Gross power generated (MWH).
B. Net power generated (MWH).
C. Length of time- generator was .on line (Hours).

Solid Radioactive Waste

A. Totdal «volume of solid waste shipped (Cubic Feet).
B. Total estimated Radioactivity involved (Curies).

C. Disposition of materials shipped.

Date Quantity;thi), Destination

3

605,510.L

195,739

182,951

373.52

375

0,643

March 6 : . 375 . Chem Nuclear Services, Inc.

3l
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OUTAGE REPORT March 1973
PLANT STATUS DURING :
NUMBER | DATE TYPE SHUTDOWN CAUSE CORRECTIVE ACTION DURATION
1 3/16 Shutdown Hot Shutdown Shutdown for AEC licensing - 2 Hr.
exdns L7 Min.
2 3/16 | Shutdown | Hot Shutdown Shitdown for AEC licensing - 2 Hr.
exams 5 Min,
3 3/16 | Shutdown | Refueling Shutdown

Shutdown for refueling
outage
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MATINTENANCE MARCH 1973
EQUIPMENT NAggRE Egg?g'r ON MALFUNCTION . CORRECTIVE/PREVENTIVE TIME OU'
MAINTENANCE | OPERATION CAUSE . RESULT ACTION SER%CE
Freeze Protection | Corrective None An opening in a condulet | Circuit #2 The fitting was renewed 2% Hr,
Panel # 28 fitting in panel #28
inoperative
Concentrates holdirfg Corrective None Defective flénge Excessive The gasket was renewed S Hr.
tank transfer gasket leakage
pump "B '
R-7 Radiation ‘Corrective None Defective low alarm Would not The alarm setpoint was % Hr,
Monitoring light light properly | adjusted
Moisture separator | Corrective None Defective d/p switch on | Improper Three sections of tubing -
reheater moisture separator operation were replaced
reheater

"AY Moisture Corrective None Broken level gauge Excessive A new level gauge glass -
Separator Drain glass lezkage was installed,
Tank Level Glass
"6 A" Feedwater Corrective None Out of calibration Improper' Pressure indicator 2 Hr.
Heater Pressure indication 1408 was calibrated
Indicator 1L08
Penetration Corrective None Flow transmitter and Improper The flow transmitters 20 Hr.
Pressurization header pressure gauges indication and header pressure

System

out of calibration

gauges were calibrated
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MAINTENANCE MARCH 1973
NATURE EFFECT ON { MALFUNCTLON n : 'VE TI ouUT
EQUIFMENT ! or i : MALFUNCTION CORRECTI VE/PREVENTIVE IMgF
MAINTENANCE { QPERATICON CAUSE RESULT ACTION SERVICE
! 3595
Containment Phase | Corrective None Defective position arm Pressurizer The valve was repaired 1 Hr,
"A" Isolation relief tank
Status Panel sample valve
No. 553
indicates
open when
shut
Channel 3 Corrective None Out of adjustment High alarm. The high alarm was 1 Hr,
Containment alarms at adjustad
Condensate Improper
Measuring system level
"B" Acid Pump Corrective None The valve heads ware Excessive New valve heads were 18 Hr. -
Relief Valve eroded leakage installed
TI-420 Cold Leg Corrective None Defective solder joint Erratic The amplifier was S Hr,
Temp Loop (Low ' indication repaired
Level Amplifier)
tat Diesel Jacket | Corrective None Defective valves Leakage of Two new valves and 1% Hr.
HQO Cooling ‘ fuel oil and related tubing were
System cooling water | replaced
on the starting
diesel
Heat Trace Corrective None Heat trace circuit 17 Improper Both circuits were h% Hr,
Recorder #3 primary and secondary indication replaced

were found open
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MAINTENANCE MARCH 1973 :
- T . . . sy AUNT ~ T, o - g
EQUIEMENT NA’JO?%JRE | Egzggl’ ON MALFUNCTION CORRECTI VE/FREVENTLVE T IM(E)FOU-
MAINTENANCE § OPERATION CAUSE RESULT ACTION SER.X’lQI;
"B" Circulating Corrective {None Drive shaft shear pin The motor A new pin was installed | L Hr,
Water Pump was broken would run, but
Screen Motor screen would
not move
Neutral Water 1 Corrective |None A bad capacitance probe | Pump did not Probe was repaired and 8% Hr,
Tank Low Level : was found cut off when the unit adjusted '
Pump Cut OfFFf tank was empty ,
Overtemperature Corrective |[None Pressurizer pressure Abnormal Pressurizer pressure 8 Hr,
A T Setpoint for loop "C" was reading | overtemperature signal was corrected
For Loop "C" high setpoint and overtemperature
' setpoint returned to
normal
Beron Analyzer Corrective |None Bad capacitor in Analyzer The capacitor was L Hr,
chromalox solid state reading too renewed
thermostat low .
Heat Trace Corrective |None Bad fuse in circuit 50. |Circuits L9,50,{ Thermostat control 5 Hr.
Recorder #L Bad fuse and controller |51 will not lowered to correct circuilts
in circuit 51,circuit hold above low { L7 & 61/fuses replaced
L9 found open,defective |alarm on ineircuits 50 and 51.
thermostat control on secondaries, Controller was replaced
circuits 47 & 61 Circuit L7 stayp in circuit 51,circuit
above high 49 was repaired:
alarm and

circuit 61 cycl
above high alar

=S
1




MAINTENANCE
‘ NATURE EFFECT ON MALFUNCTION CORRECTI VE/FREVENTLVE TIME OU
EQUIPMENT OF SAFE - / OF
MAINTENANCE | QPERATIGN CAUSE RESULT ACTION SERVICE
mA" Service Water | Corrective |None Differential pressure Service water | The switch was 3% Hr.
Strainer switch out of strainer wouldi calibrated
' calibration not work on
automatic
"B" Service Water | Corrective |None Defective pressure Didn't shut The switch was renewed 21 Hr.
Booster Pump switch on the suction off at correct
of "B" service water header
booster pump pressure
Radiation Corrective |None Radiation monitors 11 Filter failure| The switch was replaced | L Hr.
Monitoring System and 12 have defective alarm would
filter failure switches | not reset
Heat Trace Corrective |None CKT L1 had a bad boost Lost Tempera- | Transformer was removed | L Hr.
Recorder. transformer ture control ard the circuit hooked
: into the line direct
"A" Feedwater Corrective | None ‘Heat exchanger in the Excessive Two tubes were plugged 8 Hr.
Fump 0il reservoir had a leakage
tube leak
"B" Boric Acid Corrective | None The heater was grounded | Loss of A new heater was 3 Hr.
Tank Heaters heating installed
capacity
"B" Boric Acid Corrective | None Heater controller out Tank heaters Controller was L Hr.

Storage Tank

of calibration

would not
shut off in
automatic

calibrated




Th

alarm switch out of
calibration

cores in too
soon

calitrated

MAINTENANCE
NATURE EFFECT ON MALFUNCTION PREVENTIVE TIME Ot
EQULEMENT - ehme __ MAL CORRECTIVE/ o

MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICI
"A" Tnstrument Corrective | None Suction pressure gauge Improper The gauge was 8% Hr,
Air Dryer out of caliﬁration indication calitrated
"B" Condenser Corrective None Defective input shaf@ Excessive A new input shaft seal 30 Hr,
Vacuum Pump seal ' leakage was installed
"A" Feedwater Corrective | None Defective pressure Improper Pressure switch was 1 Hr,
pump low pressure switch operation renewed
switch
"E" Steam Corrective | None 193LB had a sticking Valve did not | The solenoid valve was 6 Hr.
Generator Blowdown solenoid valve close on repaired
Valve 153LB safety

injection test
Isolation Valve Corrective | None Limit switch on IVSW- No indication | The limit switch was 8 Hr.
Segl Water Valve '1922B was out of in control replaced
1622E adjustment room
Radiation Monitor | Corrective | None Defective switch in Filter paper The switch was replaced | L, Hr.
R-11 % R-12 alarm circuit motor would
~ not run
Residual Heat Corrective | None A faulty remote/manual Valve would The setpoint station was| 2 Hr.
Removal valve setpoint station and not open renewed and the
HCV-121 the I/P Pneumatic properly pneumatic transducer
transducer was out of was calibrated
calibration

Generator Hé Panel | Corrective | None Generator pressure Hi/lo | Low alarm The switch was liHro
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MAINTENANCE
NATURE - EFFECT ON 1 TION : . .
EQUIFMENT OF SAFE MALFUNCTICN CORRECTIVE/PREVENTLIVE TIMSFOUT
MAINTENANCE} OPERATION CAUSE RESULT ACTION SERVICE
Concentrates Corrective |None A leak in the high leg Transmitter The leak was corrected 18 Hr,
Holding Tank Level of the tramsmitter was operating
Transmitter erratically
"AY & "B" Condenser; Corrective INone Vacuum switchés, Erratic pump The subject instrument- | -1l Hr.
Vacuum Pumps ‘ differential pressure control ation was calibrated
switches, and the
vacuum gavge was out of
calibration
"A" Emergency Corrective |None Defective solenoid Diesel was The coil was replaced' 1 HEr.
Diesel starting valve coil inoperable
Air solenoid
"A® Accumulator Corrective |None Defective operator Valve Repaired operator 7 Hr,
Isolation Valve inoperative
8454
Turbine Auto-Stop | Corrective | None " Auto-Stop Remote latch Latch was The operator was 2 Hr,
Remote Latch ~air operator was leaking| inoperative replaced
Waste Evaporator Corrective |None Waste Evaporator pump Waste Installed new pump L Hr,
Feed Fump failed evaporator was
inoperative
Main Feedwater Corrective |None Alarm unit PSL-1420 was | Header The alarm unit PS1-1L20 | 6 Hr,
Header Pressure out of calibration pressure low | was calibrated
' alarm was
occurring past
set point
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~ MAINTENANCE MARCH 1973
NATURE EFFECT ON MALFUNCTLON v - TIME OU"
EQUIFMENT o ik ALFUNCT1 , CORRECTI VE/PREVENTIVE -
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Boric Acid Tank Corrective None Alarm setpoint out of Alarm acts at | The alarm setpoint was 2 Hr,
#2 High Level adjustment wrong level adjusted
Alarm ,
Borid Acid Tank Corrective pNone Zero shift in level Transmitter The transmitter zero 3 Hre
Level Transmitter transmitter # 106 #106 was was adjusted
# 106 reading low
Borid Acid Filter | Corrective None Indicator out of Improper The transmitter was- 2 Hre
Pressure calibration indicaticn calibrated
Indicators
1132 & B
ume Corrective None rator was out of Alarm would The comparator setpoint 2 Hr.
887831 L.E%A8NR TE% not come on at| was calibrated P
nghflow Alarm the proper
setpoint
Gas Stripper "A" Corrective None ‘Hotwell level alarm The alarm The switch was 2 Hr.

circuit switch was out
of calibration

circuit was
operating at
the wrong
level

calibrated




REPORT FOR APRIL 1973

" PLANT OPERATIONS

The plant was maintained at refueling shutdown conditions for the entire

month., See the enclosed Appendix I for details of the outage work.

The one reportable incident occurring during the month was the inadvertent
overflow of thé refueling watér storage tank to the plant storm drains.

_Some 8,925 gallons were spilled. The incident was duly reported per Technical
Specification requirements. The probability of the reoccurrence of this

spill has been diminished by the addition of a high level alarm on the tank

as noted below and the overflow being rerouted to the waste holdup tank.

PLANT MODIFICATICNS

Plant modifications completed during the month are as follows:

TITLE - MOD, NO,.
Addit,ioh of Level Alarm Switch on "BA" Feedwater Heater ' L8
| Change of Reactor Protection System Setpéints | 116
Change Reactor Coolant Pump Thermal Barrier &P Aiarm Setpoint 135
Change Nuclear Instrumentation Hi Source Range Level Trip : 132
Install Startup Rate Meter on RIGB 13L
Install Surge Suppressor in Rod Position Indication Racks 136
Install a High Level Alarm on Refueling Water Storage Tank 145
Defeat of Hot Leg Safety Injection ‘ | 85
Move Turbine Gear 0il Pump to Motor Control Center 6 91
Steam Break AP Modification 13
Addition of New Residual Heat Removal System Flow Orifice 75

Modification of Charging Pump Vents and Drains A 118



TITLE : . MOD. NO.

Installation of New Fixed Incore Detectors 126

Installation of New Internals in Main Steam Power Operated

Relief Valves _ 115
Modification of Non-Regenerative Heat Exchanger 125
Circulating Water Pump Modification 12l
Reactor Vessel Closure Nut Modification 15k
Conversion of CCW 735 to MOV ’ "
Waste Gas Compressor Modification 138
Removal of Main Steam Atmospheric Dump Valves 1l

A brief summary of each modification is listed below,

The addition of the level alarm on "5B" feedwater heater, per modification
_ U8, provides a method of determining the occurrence of high levels in the
‘heater when heatef "SA" is isolated. Previously, the only alarm was on
"OA" heater which provided an alarm for both heaters when they were cross

connected.

Change number 116 resets the reactor trip points to values such that deviations
of :1% caused bylinstrument errors will not result in technical specification
violations. The changes do not jeopardize reactor protection or safety

interlocks.

As recommended by Westinghouse the normal reactor coolant pump thermal barrier
& P was lowered, This change required resetting of the A P low alarm points

which was accomplished per modification number 135,

The high source range level trip is changed from 2 x TOF CPS to 105 CPS per

modification number 132, This change in a conservative direction has been
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proven desirable by operating experience.

Modification number 13l consists of the addition of a startup rate meter
on the RTGB, This provides the operator with more accurate core condition

information during reactor~startups.

The addition of a surge suppressor panel in the rod position indication system,
per change 136, prevents interaction betweenipower output relays and the
pulse-to-analog converter. This change eliminates the source of spurious

signals and results in a more reliable rod control system,

As described in modification 1L5, a high level alarm was added to the refueling
water storage tank “to reduce the potential of inadvertent overflow of the

tank.

The ;utomatic hot leg safety injection function was defeated due to an analysis
indicating that this feature was not required to provide safe control during
the initial stages of an accidentlccndition. The remote manual capability

is retained to permit the initiation of hot leg safety injection as conditions

warrant. This change was documented per modification number 85,

Modification number 91 transfers the turbine turning gear motor and turning
gear oil pump motor from motor control center 5 to motor control center 6.
This provides for a separate turbine oil supply in case of "A" battery voltage

reduction.

The steam break protection addition is outlined in modification number 13.
It consists of the addition of adjustable amplifiers which are used to induce
a high pressure signal into the safety injection circuitry. This assures

that safety injection will be initiated if a steam break should occur upstream
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of the main steam isolation valves with the valves closed.

.The addition of a new residual heat removal system flow orifice is described
in modification number 75. This change provides the required 4200 GPM flow
for post-accident recirculation and permits use of the bypass valve HCV-758
for plant cooldown. This eliminates the locked position on.valve HCV-758

which was previously employed to achieve the required flow.

Modification number 118 consists of shortening the instrumentation piping
downstreém of the charging pumps to eliminate vibration induced failures
occurring at the natural frequency of the original pipiﬁg lengths. This
raises the natural frequency abo?e the forcing frequency and eliminates the

cyclic fatigue failures.

New incore fixed detectors and moveable thimbles were installed per modifi-
cation number 126, Original installation consisted of eight fixed detectors.
The new arrangement reduces the number of fixed detectors to four and provides
four additional moveable detector locations. This increases the number of
positions that can be moniﬂored with the moveabléisystem and improves the

reliability of the fixed incore monitoring.

Per modification number 115, new internals were installed in the main steam
power operated relief valves. Some galling had been experienced with the
original parts, and new parts with higher hardness levels and/or stellite

coatings were installed in order to eliminate the problem.

Modification 125 consists of the addition of a support in the U-bend portion
of the non-regenerative heat exchanger to prevent vibration induced tube
failures. A similar change, modification 133, was completed on residual.

heat removal heat exchanger "A'", Plans are to complete the modification
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on heat exchanger "B" at the next outage.

The modification of circulating water pumps "B" and "C" was accomplished
per modification number 12Li, This change consisted of welding additional
braces to the pump deflector. Problems had occurred in the past year with
fracture of these deflectors, and the added support is intended to prevent

any such future failures.

The reactor vessel nut washer retaining clips were removed as described in
change number 154, This minor modification was accomplished in order to
reinstall the nuts conveniently. The subject clips were deformed and their

deletion does not affect the integrity of the closure.

Change number 138 concerns the improvement of waste gas compressor performance,
The compressors' moisture separator blowdown seale~in circuit was defeated
so as to prevent the separator from dropping below 50% as recommended by

the manufacturer,

Another change completed this month was number 1h4l;. This consisted of removal
of the main steam atmospheric dump valves and installation of blind flanges
in their place. Problems have persisted with seat leakage of these valves

and repair during this outage was not possible so they were thus removed,

Final change for‘the month was modification number 11. This modification
congisted of conversion of valve CCW 735 from air operated to motor operated,
The conversion assures that a supply of cooling water will be maintained to
the reactor coolant pumps in the event of lbss of air supply or loss of

electrical power to the new valve.
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OPERATING PROCEDURES

One operating procedure was revised this month. OP 28,3 was changed to
delete the 1 hour requirement for boric acid batching operations., Experience

has indicated that the 1 hour time limit is not realistic or necessary.

PERIODIC TESTS

In additioﬁ to the tests performed during normal operations some 3L refueling
interval tests were also carried out. Deficiencies arising during the tests

are described below,

Performance of PT 12.1, Radiation Mbnitoring System Test, oh April 21 indicated
no response on “radiation monitor- R-2, Containment Area Monitor. This con-

dition was corrected,

- Completion of- refueling PT 2.6, Isolation Valve Seal Water System Test, was
delayed somewhat by isolation valve leakage. Excessive seat leakage was
experienced on valves 204 A and B and 870 A and B, The valve internals were

replaced and/or seats lapped to correct the leakage to acceptable levels.

Prqblems were also encountered with accomplighment of refueling PT 23.2,
Emergency Diesel Air Start with Safety Injection, Specifically, Reactor
Containment Recirculating Cooling Unit HVH-3 did not start within the required
timé limit. A new time delay relay was installed to correct this condition,

and the second test run was successfully completed.
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II.

III.

April, 1973

CAROLINA POWER AND LIGHT COMPANY
H. B. ROBINSON STFEAM ELECTRIC PLANT

UNIT NO. 2

Nuclear Generation
A. Number of times the reactor was made critical. 0
B. Gross thermal power generated (MWH). ' 0
Electrical Generation
A. Gross power generated (MWH). - 0
B. Net power generated (MWH). | -1736
C. Length of time generator was on line (Hours). 0
Solid Radioactive Waste
A. Total volume of solid waste shipped (Cubic Feet). 7725
B. Togal estimated Radioactivity involved (Curies). 5.939
C. Disposition of materials shipped. |

Date Quéﬁtity (Fe>) Qétination

April 2l 660.0 Chem Nuclear Services, Inc.

April 27 112.5 Chem Nuclear Services, Inc.
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OUTAGE REFORT

April 1973

NUMBER

DATE

TYPE

PLANT STATUS DURING
SHUTDOWN

CAUSE

CORRECTIVE ACTION DURATION

Refueling Shutdown for -
entire month
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MAINTENANCE

April, 1973
NATURE EFFECT ON T, FUNCTICN TIME OUT
EQUIPMENT - £rne MALFUNCTICN CORRECTI VE/PREVENTIVE =
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Containment Corrective None Misalignment of contact | Frequent The knife edges were -
Vessel Airlock edges of door to door failure of straightened and
framing : door Lo seal remachined
properly
Waste Evaporator Corrective None Level gauge was out of Level control | The tube was cleared 5 Hr,
Level Control calibration reading too and gauge calibrated
high
Heat Trace Circuit | Corrective None Several legs on the No alarm was A1l defective legs were | 8 Hr.
#66 circuit were found indicated at replaced
either open or grounded | 128°F
Reactor Coolant Corrective None Excessively worn shaft Pump vibra- New seals and gaskets -
Pump Motors seals and lower oil tion resulting| were installed
sump gaskets from defective
seals and
gaskets was
causing ex-
cessive oil
leakage
Reactor Coolant Corrective None Discharge pressure Gauge did not | The system was refilled | 15 Hr.
Drain Tank Purp gauge had leaked down indicate the and gauge was calibrated
npn purp was
running
Nuclear Ingtru- Corrective None P10 bistable out of P10 bistable The bistable was reset 1 Hr.

mentation System

adjustment

on NI3 was
tripping at
9.8% power
instead of 1%

to trip at 1%




MAINTENANCE 5057 1973

" v, MALFUNCTICN

) NATURE EFFECT ON CORRECTIVE/PREVENTIVE TIME OUT
EQUIPMENT ~ GF SAFE / OF
MAINTENANCE | CPERATION CAUSE RESULT ACTION SERVICE

Motor Driven Fire | Corrective None Fire pump start pres- " Pump did not The pressure switch was | 2 Hr.
Pump sure switch out of start at re- calibrated

calibration quired pres-

sure
Radiation Moni- Corrective None Defective output plug Monitor R-2 The output plug was - 6 Hr.
toring System was inopera- renewed
tive
"B" Instrument Corrective None The head on the Low output The head was replaced. L8 Hr.
Air Compressor compressor was cracked pressure New piston rings, :
bearings, and valves
were installed

"A" Rod Drive M.G. | Corrective None Defective bearing Excessive The bearing was 36 Hr.
Set noise replaced
"B" Emergency Corrective None Defective No., 9 lower No detri- A1l defective parts -
Diesel Generator bearing, top compres- mental effect | were repaired and re-

sion rings on No. 3 & on diesel placed

No. )i lower pistons, performance

and No, 3 cylinder air

start valve adapter was

leaking
Main.Steam Power Corrective None Defective valve Galling of the| New internals were -
Operated Relief internals valve & valve | installed
Valves guide
Auxiliary Steam Corrective None Defective start switch Pump was The switch was Ly Hr.
Drain Collecting on collecting tank pump | inoperative

Tank Level
Controller

repaired




MAINTENANGE April, 1973

. - NATURE EFFECT ON . MALFUNCTION CORRECTIVE/PREVENTIVE  {TIME OUI
EQUIFMENT OF SAFE OF
' MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Low Power Level Corrective Nene These bistables were Didn't meet The bistables were reset | 1 Hr.
Trip Bistables 4 activating at 25% acceptance to trip at 2L% power
‘ instead of 2L4% power criteria
Refueling Water Corrective None RWST level transmitter ~ {Improper The transmitter and the 3 Hr.
Storage Tank and the barton indi- indications indicator were cali-
cator were out of cali- brated
bration
"B" Boric Acid Corrective None Heater failed Loss of Replaced heater 3 Hr.
Evaporator Feed ' heating in
Tank feed tank
Heat Tracing Corrective None Circuit 56 was burned Loss of The bad portion of the - | 22 Hr.:
Circuit #56 open in charging pump heating circuit was replaced
: room
Steam Generator Corrective None Three defective limit  |Erratic valve |Three new limit switches | 10 Hr.
Blowdown Sample ‘switches position were installed
Valves indication
Containment Vacuum | Corrective None Pressure switch PS 1722B|Valves were The pressure switch was 6 Hr.
Relief Valves on control circuit was |opening too calibrated
out of calibration soon on an
open signal
Condensate Pumps Corrective None Defective lower im- . Reduced dis- Two new impellers and 130 Hr.
pellers and bowl charge suction bowl were
pressure replaced
Waste Evaporator Corrective None Defective solenoid valve |Eductor by- The solenoid valve was L Hr.
pass was replaced
inoperative




94

MAINTENANCE 09 1973 |
_ NATURE EFFECT ON . MALFUNCTION : -
EQUIPMENT OF SAFE MALFUNCTICN CORRECTIVE/PREVENTIVE TIM(I;:FOUT
MAINTENANCE{ QPERATION CAUSE - . RESULT ACTION SERVICE
Polar Crane Corrective None Dirty contacts on the Main hock on The switch was cleaned 4,5 Hr.
"up" safety cutout crane would
switch not go up
Boron Injection Corrective None Ruptured bellows wnits [Flow indicator |The bellows wnit was 28 Hr.
Tank Return Flow was inopera- replaced and the flow
Indicator-93L tive indicator was calibrated
Main Steam Power Corrective None Broken limit switch Loss of valve |The switch was renewed 2.5 Hr,
Operated Relief actuating spring closing limit
Valve (RV-1)
Residual Heat Corrective None Defective valve disc Excessive seat |New internals were L0 Hr.
Removal Valve 750 retainer leakage installed. The gland
was repacked
Sampling Control Corrective None Panel had 3 blown fuses [A & B sample The resistors, defective | L Hr.
Panel and several open colums would |{fuses and bulbs were
resistors not operate replaced
Radiation Monitor | Corrective None Defective solder Alarms The connection was 3.5 Hr.
R-8 connection spurious repaired
Manipulator Corrective None Shorted SCR in motor Manipulator The SCR and the 10 Hr.
Crane controls and a was resistor were replaced
defective resistpr inoperative
Manipulator Crane | Corrective None Motor was overheated Motor on hoist | A new motor was 6 Hr.
(Fuel Handling) and the rotor was failed installed
burned on one end
Reactor Make-Up Corrective Nene Defective comparator Sporadic make- | The comparator was 6 Hr.

System

YC 114

up operation

repaired
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MAINTENANCE  phvi3, 1973
, ' NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OU
EQUITMENT GF SAFE - OF
MAINTENANCE} QPERATION CAUSE RESULT ACTION SERVICE
Radiation Corrective None Drive motor was burned Vacuum pump The motor was replaced
Monitoring up ' on monitor
' R-11 & R-12
was in-
operative 3 Hr.
A & C Main Steam Corrective None Defective wiring in The valves The test controls were
Isolation Valves test controls were not rewired
' testing
satisfactorily 8 Hr.
"A" Emergency Corrective None Three damaged thermo- Loss of The thermocouples were
Diesel Generator couples temperature replaced
detection -
"A" Steam Gen- Corrective None Excessively worn Excessive A new coupling was
erator Feed Pump internal gear teeth noise installed 30 Hr.
"A" Safety Corrective None Defective stainless Discharge The stainless steel
Injection Pump steel fitting and pressure fitting and snubber
Pressure Gauge snubber valve gauge was valve were replaced
leaking
excessively 3 Hr.
Gas Analyzer Corrective None Defective 118 VAC input | Erratic The breaker was renewed
breaker breaker
operation 2 Hr.
Residual Heat Corrective None I/P transducer was out Loss of flow I/P transducer was
Removal Flow of calibration indication calibrated-
Indicator 4 Hr.




3s

MATNTENANCE

April, 1973
, NATURE EFFECT ON . MALFUNCTICN CORRECTIVE/PREVENT1VE TIME OUT
EQUIPMENT OF SAFE OF
MAINTENANCE | OPERATION GAUSE RESULT ACTION SERVICE
Spent Fuel Pit Corrective None Defective suction valve | Improper A new diaphragm was
Skimmer Pump operation installed in the suction
valve 2 Hr.
Waste Gas Corrective None Defective unload Solenoid The valve was repaired
Compressor solenoid valve valve was
leaking air 3 Hr.
Heater Drain Pumps! Corrective None Found a faulty weld Recirculation | The weld was repaired
between the inlet and inside the
discharge piping on pump
pump "A" 4 Days
Post Accident Corrective None Defective detector Loss of level | Replaced switches
Containment Water switches indication
Level Detectors 9 Hr.




REPORT FOR MAY 1973

PLANT OPERATIONS

The refueling outage was completed this month. Initial criticality was
attained at 4:27 P.M. May 14, and the unit Wwas back on the grid at 10:12 A.M.

May 16.

Major effort for the month was expended on start-up testing and final

maintenance to restore the unit to service.

One incident occurred during the month and was recorded via report number 57.
The occurrence involved a hydrogen explosion between the number 2 low pressure
turbine bearing and the generator. The explosion was ignited by workmen removing

an overhead brace with a cutting torch. No appreciable damage or injuries resulted.

The month's plant operation was limited to a maximum reactor power level of
75% until questions regarding fuel densification were resolved. A monthly
maximum thermal output of 1645.6 megawatts was achieved on May 31, and the reactor

was critical for 359.81 hours.

PLANT MODIFICATIONS

Modifications completed during the month were as follows:

TITLE | MOD. NO.
Modification of Containment Spray Pump Breakers -84
Installation of Residual Heat Removal Isolation Valve 123 ‘
Limit Switches
Installation of Reactor Coolant RTD Restraints 127

59



TITLE MOD. NO.

Addition of Auxiliary Feedwater Recirculation Line 137
Modification of Pressurizer Sbréy Valves | 129
Addition of Feedwater Thermal Sleeves 140
Regenerative Heat Exchanger Overpressurization Modification 10
Recrimping of Control Rod Drive Mechanism Pins 153
Polar Crane Venting Modification 89
Relocation of Recorders on RTGB | 150
Reactor Protection System Axial Offset Limits : 151
Modification of Boric Acid Evaporator Piping 4 143

A summary of each of the above modifications is listed below.

Modification No. 84 consists of rewiring the containment spray pump breaker
circuitry such that the breakers will not close unless there is a '"'P" signal
coincident with safeguards bus voltage. This prevents the pumps from being

locked out by the anti-pump feature on a dead safeguards bus.

Limit switches were installed of.residual heat removal isolation valves 750 and
751 per Modification No. 123. This changé prevents the valve lower disc retainers
from bottoming out in the valve bodies thus eliminating a source of valve damage
and possible léakage.v Valve control torque switches are retained as a backup

system.
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As described in Modification No. 127, 18 restraints were added to reactor
coolant RID's to prevent the RID's from being ejected from their fespective
manifolds in the event of the failure of their compression fittings. This
restraint reduces the possibility of a reactor coolant syétem leak or

depressurization.

An auxiliary feedwater recirculation line was added per Modification No. 137.
This line permits routing the pump recirculation from the suction line to the
condensate stofage tank, thus preventing the pump from overheating when

operating in the recirculation mode.

The replacement of pressurizer spray valve internals is outlined in Modification
No. 129. The new internals incorporate a bellows seal design and packing box

to provide a redundant stem seal. This eliminates a source of leakage and reduces
forced outages required for repacking the valves.

‘

Modification No. 140 consists of the addition of thermal sleeves at the juncture
of main feedwater and auxiliary feedwater lines. This prevents thermal shock and
resultant cracking of the joint. Problems with cracks at these joints occurred

during the past year.

Modification No. 10 revises the method for providing overpressurization protection

of the regenerative heat exchanger. This protection was originally providea by
adjustment of the spring pressure on valve CVC-311, but this resulted in back
leakage through the valve and poor pressurizer pressure control. The valvebspring
tension was increased to eliminate the leakage and a 3/4" bypass line incorporating a

check valve was installed to provide the required overpressure protection.
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Records indicated that the control rod drive electrical receptacle pins had
been improperly crimped to the wires. This condition was corrected as

described in Modification No. 153.

The polor crane venting modification, Change Number 89, consisted of cutting
venting holes in each boxed girder section. This was accomplished in order
to prevent possible collapse of the girders caused by differential pressure

during containment integrated leak rate tests.

RTGB recorders were relocated per Modification No. 150 such that the reactor
operator can more easily monitor reactor conditions when manipulating control

rods.

Modification No. 1571 changed the axial offset limits in a conservative direction

to limit KW/FT power produced in cycle II fuel.

The final change accomplished this month, Modification No. 143, consisted of
modifying suction piping on the boric acid evaporator feed and distillate pumps.
This change was intended to increase available suction head to the pumps and

eliminate NPSH problems, thus reducing the failure rate of the pumps.
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OPERATING PROCEDURES

Fourteen operating procedures were revised this month to incorporate
changes necessitated by plant modifications or to improve plant operations.

These changes are listed below.

OP-33A was changed to reflect the addition of recirculation lines on the

chemical and volume control holdup tanks accomplished per Modification No. 8.

The change consisted of the revision of valve lineups to indicate the new

valves and to accomplish recirculation of the holdup tanks.

OP-44 was changad to close damper.D—S in the ventilation system to prevent
“ backflow into-the spent fuel building when HVE-15 and HVE-15A are not running.
This revision was required as a result of connecting the spent fuel building

ventilation to the-plant vent system as accomplished by Modifications 102 and

103.

OP-17A and OP-14A were revised as. a result of installation of new recirculation piping
connecting auxiliary feedwater pumps to the condensate storage tank. The
appropriate valve lineups and valve numbers were changed to reflect this

modification.

OP-28A was changed to incorporate the new bypass line installed around valve
CVCS 311. The line was installed per Modification No. 10 to provide regenerative
heat exchanger overpressure protection. The change added the bypass isolation

valve to the syst-m valve lineup as a locked open valve.
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An addition was made to OP-9A to reflect the conversion of valve CCW-735 from
an alr operated valve to a motor operated valve as accomplished per Modification

No. 11.

OP-30 was revised to delete the reactor coolant pressurizer Delta-T limit of

200°F. This limit is no longer required per Westinghouse recommendation.

Changes were made to OP-384, OP-38E, and OP-38F to provide for the new residual
heat removal flow orifice added per Modification No. 75. The changes deleted
the requirement for locking valve HCV-758 in position and indicate the proper

valve lineups for normal plant operation and cooldown.-

OP-13 was changed to adjust damper positions in the ventilation system. HVE-15A

and HVS-4 damper positions were changes to provide proper system balance.

PERIODIC TESTS

Discrepancies noted during the periodic testing are enumerated below.
In that the monthly power level was limited to 75% the overpower trip high

range was set to 84%. This was noted in PT 1.2, Nuclear Instrumentation Power

Range Test.

Performance of PT 8.0, Reactor Coolant System Leakage Evaluation, revealed

above normal leakage on two occasions. One leak was traced to deteriorated
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packing in valve 74LA, and the other leak was a defective loop 2 sample valve

flange joint. The leaks were eliminated.

A defective reactor containment recirculating cooling Unit HVH-2 high level
alarm was found while performing PT 8.1, HVH condensate measurement. This

alarm was properly adjusted.

Performance of PT 12.1, Radiation Monitoring System Test, on May 11 indicated a
no response condition on radiation monitor R-18, liquid waste disposal system

effluent monitor. The monitor was repaired.

A final deficiency was noted this month during performance of PT 15.1, Turbine
Valve and Trip Functional Test. It was found that the bearing oil trip was out

of specification. The bearing trip was out of specification on the conservative
side. In that there is no required tolerance in the plént Technical Specifications
and an outage would be required to reset the trip, the adjustment was postponed

until the following month.
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II1.

III.

May, 1973

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

Nuclear Generation

A. Number of times the reactor was made critical.
B. Gross thermal power generated (MWH).

Electrical Generation

A. Gross power generated (MWH).
B. Net power generated (MWH).
C. Length of time generator was on line (Hours).

Solid Radiocactive Waste

A. Total volume of solid waste shipped (Cubic Feet).
B. Total estimated Radiocactivity involved (Curies).

C. Disposition of materials shipped.

Date Quantity (Ft3) Destination
May 4 30 Chem Nuclear
May 9 825 Chem Nuclear
May 16 60 Chem Nuclear
May 18 450 Chem Nuclear
May 23 510 Chem Nuclear
May 25 487.5 : Chem Nuclear

May 31 682.5 Chem Nuclear

19

341,985.6

104,110

91,452

277.03

2071.0

12.693

Services, Inc.
Services, Inc.
Services, Inc.
Services, Inc.
Services, Inc.
Services, Inc.
Services, Inc.
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OUTAGE REPORT

May 1973

NUMBER

DATE

TYPE

PLANT STATUS DURING
SHUTDOWN

CAUSE

CORRECTIVE ACTION

DURATION

5/15

5/16

5/16

57

517

5/17

5/22

5/26

5/26

Shutdown

Trip

Trip

Tripl
Trip
Trip
Trip

Shutdown

Shutdown -

Hot Shutdown

Hot Shutdown

Hot Shutdown

Hot Shutdown

Hot Shutdown

Hot Shutdown

Hot Shutdown

Hot Shutdown

Hot Shutdown

" Shutdown for startup physics

testing

Reactor trip occurred when
turbine EH control was placed
in automatic mode with
governor tracking meter off
of zero

High condensate temperature
tripped condensate pump
during turbine load test

Due to improper tap setpoints
in LXV breaker reactor
tripped when attempting to
switch auxiliary power to
auxiliary transformer

Due to improper tap setpoints
in LKV breaker reactor
tripped when attempting to
switch auxiliary power to
auxiliary transformer

Due to improper tap setpoints
in li KV breaker reactor
tripped when attempting to
switch auxiliary power to
auxiliary transformer

Turbine trip due to low
hydraulic oil pressure

Training startup

Training startup

Ed control is now
maintained in manual
mode while increasing
load

Load test was:
terminated

Adjusted taps to
proper setpoints

10 Hr.
15 Min.

18 Min.,

29 Min,

27 Min,

22 Min,

19 Min,

48 Min,

1 Hr.
15 Min.

52 2‘1in [
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OUTAGE REFPORT

May 1973

PLANT STATUS DURING

NUMBER DATE TYPE SHUTDOWN CAUSE CORRECTIVE ACTION DURATION
10 | 5/26 | Shutdown | Hot Shutdown Training startup - 38 Min.
11 5/26 Shutdown Hot Shutdown Tréining startup - 1 Hr.

| L7 Min,
12 5/26 | Shutdown | Hot Shutdown Training startup - 51 Min,
13 5/27 | Shutdown | Hot Shutdown Training startup - Ll Min,
1 5/27 Shutdown Hot Shutdown Training startup - 30 Min,
15 '5/27 Trip Hot Shutdown Erroneous signal generated Technicians were 1 Hr.
by technician working with cautioned to use 39 Min.
nuclear instrumentation more care in working
: the system
16 5/27 Trip Hot Shutdown Reactor trip caused by volt- - 2 Hr,
age "spike" when shifting 37 Min,
instrument Buss No. 3 to
emergency power supply
17 5/27 Trip Hot Shutdown Trip caused by voltage surge - 56 Min,
when starting "B" feedwater
pump
18 5/27 Trip Hot Shutdown Trip caused by voltage surge - 55 Min.

when starting "B" feedwater
pump
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MAINTENANCE May 1973
NATURE EFFECT ON ': MALFUNCTICN co TIVE/PREVENTIVE TIME OUT
EQULEMENT OF SAFE  MAL RRECTLVE/PREVER oF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Pressurizer Spray | Corrective None Loop U452 out of Lo temperature] Loop 452 was calibrated 3 Hr.
Line Lo Temperaturd calibration alarm was
Alarm (Loop T-L52) _activating too
v ’ high
Flow Indicator Corrective None Indicator glass pressing| FI 122A was The glass was returned 1 Hr.
122A-Charging against the indicator indicating "0'"| to its correct position
Pumps with charging
pumps running
Heat Trace Circuit | Corrective None Primary and secondary Temperatureo The circuits were 11 Hr,
Z-5 circuits were open is only 120 repaired
with both :
circuits
tumed on
"C" Charging Pump | Corrective None Defective gasket, Excessive The gasket, packing 11 Hr,
packing adaptors, and leakage adaptors, and plungers
plungers were replaced
UB" Main Steam Corrective None Defective gaskets Excessive New gaskets were 2 Hr,
Drain Tank lezkage installed
Annunciator Panel Corrective None Temperature indicators Reactor Temperature indicators 3.5 Hr
A-3-5 Lb12, 422, and 432 were Coolant System|] L12, Lh22, and 432 were
out of calibration Tavg Hi Lo calibrated
Alarm was
activating at
wrong level
"A" Charging Pump Corrective None Defective plungers Excessive New packing and 8 Hr.
packing plungers were installed

leakage
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MAINTENANCE  May 1973
' - NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OU:
EQUIPMENT OF SAFE OF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Heat Tracing Corrective None Defective circuit E7 Circuit would | The circuit was S Hr.
not control repaired
temperature
"A" Charging Pump | Corrective None Defect in discharge FExcessive The valve was rewelded L Hr,
line at isolation valve | leakage
"A" Chemical Corrective None Water in the instrument | Indicated "O" | The transmitter filters 9 Hr.
Volume Control air line percent with were cleaned and the
System Hold Up- "39" percent transmitter was re-
tank Level Indi- liquid intank | calibrated
cater
Rod Drive MG Set Corrective None Defective voltage Regulator The regulator was 2 Hr,
"BH regulator would not replaced -
hold voltage
Turbine D.C. 01l Corrective None Pressure switch out of Switch was The pressure switch was 1 Hr,
Pump : adjustment closing too adjusted
soon
Unit 2 Hypo- Corrective None Defective switch Solution valve] The switch was replaced 3 Hr,
chloride System would not open
Pressurizer Corrective None Comparator TC Lh43A Heaters would | TC Ll3A was replaced 2 Hr,
Cubicle High failed not cut off
Temperature Alarm
Condensate Corrective None Defective selector Meter would The selector switch was 2 Hr.
Storage Tank switch not calibrate | repaired
Conductivity Meter
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MAINTENANCE

May, 1973

. - NATURE EFFECT ON MALFUNCTION CORRECTI VE/PREVENTI VE TIME OU"
EQUIPMENT OF SAFE : OF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Boric Acid Heat Corrective None Defective SCR controllen A, B, and C The contrcller was 15.5H
Tracing legs of heat replaced and the
tracing pri- burned legs replaced
mary circuit
Z8 had burned
out
Main Steam By- . { Corrective None Defective limitorque V-1-3A would The motor was repaired 5.5 H
pass Valve V-1-3A mobor not operate '
from RTGB
Electro-Hydraulic | Corrective None Setpoint out of Alarm acti- The setpoint was 2 Br,
Fluvid Pressure adjustment vates when adjusted
Low Alarm pump cores on
"B" Instrument Corrective None Diode "D1" was shorted Spiking The diode and fuses 4 Hr,
Buss Inverter ~and the fuses "1FU" and | voltage and were renewed
2FU were blown current
"B" Mixed Bed Corrective None Limit switches were out | Backwash The switches were 2 Er.
Demineralizer £ adjustment valve would adjusted
not shut
Water Treatment Corrective None Acid meter had a de- Conductivity The acid meter was 3.5 H
Room fective potentiometer meters would repaired
not operate
properly
Turbine & Reheat Corrective None Input circuiﬁs to Recorder was Circﬁits were repaired Ly Hr.
Steam Temperature points 9 and 16 were reading full
Recorder : open scale
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MAINTENANCE May 1973
EQUIPMENT NATURE | BERECT O / _ MALFUNCTION CORRECTIVE/PREVENTIVE | TIME OUT
MAINTENANCE | OPERATION CAUSE RESULT ACTION SER%—IECE
A" Boric Acid Corrective None Lundell anmunciator No alarm when | The relay was replaced 3 Hr,
Tank Level relzy for the high level] tank level
Transmitter alarm was open was at 53%
Pressurizer lLevel | Corrective None Level recorder L5 was Alarming at The level recorder L59 3 Hr.
out of calibration on 2% instead was calibrated :
the low end of 11
Water Treatment Corrective None Excessively worn gear Recorder out The recorder was 2 Hr,
System Recorder on the print head of synchro- repaired
nizaticn
Boric Acid Heat Corrective None Circuits 11P and Z9P Secondaries Circuits 11P and Z9P 15 Hr.
Tracing were found open would not were repaired
maintezin
circuits
Valve FCV-113A Corrective None Defective limit switch Valve would The switch mechanism 2 Hr.
Boric Acid - not operate was freed and lubri-
Blender Flow cated
Control
Temperature Corrective None TIL51 on loop #2 spray- | Erratic TI 151 was renewed 6 Hr.
Indicator 451 line was defective indication
Rod Drive Motor Corrective None Defective veltage Rod drive MG New voltage regulator 6 Hr.
Generator Set regulator set Jumped was installed

from 2560 to
340
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MAINTENANCE May, 1973

.(
!

. NATURE EFFECT ON . MALFUNCTION co TIVE/PREVENTIVE TIME OUT
EQUIBMENT OF SAFE * RRECTIVE/ oF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
"A" Circulating Corrective None Defective gears Discharge The gear box was '8 Hr.
Water Pump valve was rebuilt
Discharge Valve inopsrative
Rod Position Corrective None Linear variable Rod position The LVDT was replaced 7 Hr.
Indicaticn System differential trans- indicator for
former was damaged rod K-1k
would not
operate
Aux, Boiler Corrective None Defective packing Excegsive Pumps were repacked "7 Hr.
Condensate Pumps packing
leakage
Full Length Rod Corrective None Defective regulator Cabinet 2AC The card was repaired 10 Hr.:
Control System card would rot by replacing Q18 -
' : move any rod
Full Rod Control Corrective None Statimmary gripper fuse | Rod K-12 in The fuse: was replaced L Hr.
System was blown cabinet 1AC
' would not move
"B" Motor Driven | Corrective None Defect in elbow of Excessive The pump was repaired 1 Hr,
Auxiliary Feed of recirc. line down- leakage
Water Pump stream of flange
connection
Loop #2 T/Tavg Corrective None Defective RTD, TE 422D, | Loop 2 T/ The spare Tewcold RTD 3 Hr.

Protection

Serial No. L4310

Tavg protec-
tion Tecold
was reading
low

TE 422C was put in
service
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MAINTENANCE May, 1973
. NATURE EFFECT ON . MALFUNCTION CORRECTI VE/PREVENTIVE TIME OUT
EQUIFMENT OF SAFE ) » . OF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Feedwater Pump "A"}] Corrective Nene Defective thémocoupl'es Loss of The thermocouples were 6 Hr.
Thermocouples . for thrust bgaxﬁngs temperature replaced
: detection
A" Battery Corrective None Defective solenoids Ground was The solenoids were 8 Hr,
Charger in TROTS system indicated on renewed
battery
charger
Waste Evaporator Corrective None Defective pump Feed pump was | A new pump was Iy Er.
Feed Pump inoperative installed
A T/Tavg Protection] Corrective None Loop 1 hot RTD TEL12B Loss of RTD serial no. 5086 was 7.5 Hz
Loop #1, TE 412B serial no. 4327 was temperature installed
shorted indication
Chemical Volume Corrective None ‘Defective stem plugs Excessive New stem plugs and 30 Hr.
Control Letdown : ~and cages leaksge cages were installed
Letdown Valves ‘
204 A& B
N-12 Power Range | Corrective None Bistable trip set- Low range The bistable trip 1 Hr.
- point was out of overpowver setpoint was reset to
adjustment trip was activate at 2L%
activating at
wrong level
. Control Rod Corrective None Defective plugs in Excessive The plugs were retapped 1% Hr.
" Drive Cooling bottom of flow meter leakage and replaced
- Flow Meter block
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System

heaters temperature
indicator/alarm out of
calibration

not control
at correct
temperature
and gave high
temperature
alarm

was calibrated

MATINTENANCE
D May, 1973
o Do NATURE EFFECT ON MALFUNGTION CORRECTT VE/PREVENT1 VE TIME OUT
EQUIPMENT OF SAFE » OF
MAINTENANCE { QOPERATION CAUSE RESULT ACTION SERVICE
Rod Position Corrective None Defective indicator Improper A new indicator was 3 Hr.
Indicator F-12 operation installed
"A" Primary Corrective ‘None Broken pump shaft Inoperative New pump shaft and 25 Hr.
Water Pump Pump impeller were installed
Loop 3 Reactor Corrective None FC 136 was tripping Loop 3 FC 436 was replaced 1 Hr.
Coolant Flow " intermittently reactor
coolant flow
was alarming
intermit-
tently
Waste Release Corrective None Internal part was Integrator Integrator was repaired| 3 Hr. :
Integrator broken off and jammed inoperative
Nuclear Instru- Corrective | None Poor grounding Improper A new chassis ground 19 Hr.
mentation ' indication strap was installed
Channel 32
Pressurizer Back- Corrective None Defective summator The heaters The summator was 12 Hr.
up Heaters (P 174bkp) were cycling renewed
Water Treatment Corrective None Caustic dilution water Heaters would { The indicator alarm 8 Hr.
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mentation Detec-
tion NLbL

voltage in the
NIS cabinet

installed

. MAINTENANCE May, 1973
. NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE | TIME OUT
EQUIFMENT OF SAFE e - - - OF
MAINTENANCE | QPERATION CAUSE i RESUIT ACTTION SERVICE |
AT RS\ N S i 5L SNV Aot d
"B" Main Steam Corrective None Worn valve plug in the Abnormal The valve was repaired 9 Hr,
Prain Tank positioner operation of
alternate
- drain valve
Nuclear Instru- Corrective None Signal out of adjust- Signal to The signal was 1 Hr,
mentation Channel- ment recorder was adjusted
Lk reading high
Spent Fuel Pit Corrective None Defect in pump flange Excessive The flange was adjusted L Hr.
Cooling Pump and section of pipe leakage and new section of pipe
' was installed
Waste Evaporator Corrective None Level transmitter out of | Level was The transmitter was 6 Hr.
Feed Tank Level calibration » reading high calibrated B
Part Length Rod Corrective Neone Defective stator Pin 5 on rod F-10 drive was replaced -
Controls : F-10 measured | with a spare from stock
8.06 ohms
instead of
desired 17
Radiation Monitor Corrective None Defective transistors R-1l was A 2N1302 and two 9 Hr,
R-1L drifting up 2N1303 transistors were
scale replaced '
Post Accident #2 Corrective None Defective switch Sample vacuum | The switch was renewed L Hr.
Venting Sampling pump inopera-
Systen tive :
Nuclear Instru- Corrective None Defective NIS detector Loss of high A new detector was 10 Hr,



QL

MAINTENANCE May, 1973
NATURE EFFECT ON MALFUNCTION CORRECTI VE/PREVENTI VE TIME OUT
EQUIPMENT OF SAFE . OF
MAINTENANCE{ OPERATION CAUSE e RESULT ACTION SERVICE_
Radiation Monitor § Corrective None Defective D.C. relays Cause R-17 & The D.C. relays were 19 Hr.
R-19 from R-19 : R-18 to alarm { repaired
Heat Trace Corrective None Defective circuit Circuit was The circuit was 10 Hr,
Circuit #L9 inoperative repaired
Radiation Moritor | Corrective None Broken signal wire R-8 would The sigral wire was 1 Hr.
R-8 ‘ : lose sigral resoldered
when drawver
was pulled
out
Primary System Corrective None Defective packing Packing box The valves were -
Valves Nos. 750, leakage repacked
751, 735, LS54,
B, C, 456, and
535
Nli1 Power Range Corrective None Defective cables Detector The cables were 12 Hr.
Detector reading low replaced
Steam Generator Corrective None Defective capacitor in Excessive The capacitor was 2 Hr,
Wide Range Level one amplifier unit noise renewed
Recorder (LR-477)
Hydrogen Cold Gas | Corrective None Controller out of Operating The contrcller was 2 Hr,
Controller calibration below the calibrated
setpoint
"A" Phosphate Corrective None Defective ball and seat | Pump was The valve was repaired L Hr.
Pump in the discharge safety | inoperative

valve
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i NAN
MAINTENANCE May, 1973
, NATURE EFFECT ON MALFUNCTICN CORRECTI VE/PREVENT1VE TIME OU
EQUIFMENT OF SAFE , OF
MAINTENANCE { QPERATION CAUSE RESULT ACTION SERVICE_
2A Heater Drain Corrective None Worn gland sleeve Excessive Packing boxes on 24 & 7 Hr.
Pump : packing leak 2B drain pumps were
repacked
Containment Sump Corrective None Level switches (IS- The switches The switches were 6 Hr.
Level Switches 1925 C & D) were were renewed
deteriorated inoperative _
"A" Instrument Corrective None Defective compressor Dryer The compressor was - 10 Hr.
A r Dryer inoperable replaced '
D.C. Seal 0il Corrective None Differential pressure Pump ran The switch was i Hr.
Backup Pump switch out of cali- continuously calibrated
: bration
#1 Main Feedwater | Corrective | None | Defective 0il cooler - 1 ‘Excessive | One tube was plugged 7 Hr.-
Pump leakage
Turbine Electro- Corrective None Low pressure switch out | Fluid pressure| The low pressure 3 Hr.
Hydraulic Con=- of calibration Hi-Lo alarm switch was calibrated
trol System came on
Eeat Trace Corrective None Defective strip heater Circuit #L9 The heater was renewed L Hr.
Circuit #L9 and a burned wire inoperative and the wire repaired
Annunciator Corrective None The input relay to the SG#1 FW SF The relay was replaced 3 Hr.
(c1-1) Lundell was stuck open alarm is.
' erratic
Scaler-Timer Corrective Nene Dirty internals and The fan was The fan was cleaned and | L Hr.
Cooling Fan lack of lubrication inoperative lubricated
(Nuclear Instru-
mentation System)




REPORT FOR JUNE 1973

PLANT OPERATIONS

The plant operation for the month was limited to a maximum of 94.87 of
licensed power while evaluations were céntinuing involving fuel densi-
fication. Further questions are to be resolved concerning definition of
power levels at which axial power scanning becomes mandaﬁory, when to
submit results of axial mapping, and other such details. In anticipation
of permission to increase power to 100% an axial power distribution

monitoring system has been installed as described below.

Iwo reportable incidents occurred during the month's operation. The first

of these was the detection of a contaimnment integrity violation resulting
from a contaimment penetration vent vaive being left in'the'open position.,
This also constituted a procedural violation and probably rendered inoperative
safety injection initiation via Hi and Hi-Hi pontainment pressure. The

violation was reported per Incident Report No. 58 and via letter of June 14, 1973.

'
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The second abnormal condition was the failure of the reactor to immediately

trip following a turbine trip. The required TROTS (Turbine Redundant Overspeed
Trip System) trip is initiated by both stop valve closure limit switches. The
failure to trip was due to a malfunction of one of these switches. Approximately
7 seconds after the turbine trip, a reactor trip did result from high pressurizer

pressure. Incident Report No. 59 fully documents this occurrence and the report

was submitted in a letter of June 27, 1973.

The reactor was maintained critical for 718.4 hours this month and a maximum

thermal output of 2079 megawatts was achieved on June 27.

PLANT MODIFICATIONS

Plant modifications accomplished during the month are as follows:

TITLE : MOD. NO.
" Change Overpower Trip and Rod Stop Setpoint ‘ 157
Modification of Containment Hydrogen Venting ' 122

and Pressure Relief System

Connection of Rod Control and Position Indication 147

to A?DMS
A brief summary of each change is listed below.
Modification No. 157 changes the overpower trip reset point and the overpower
rod stop reset to comply with interim Technical Specifiéation changes limiting

power to 94.8%.

Test connections were added to the containment hydrogen venting and pressure
relief system per Modification No. 122. This connection permits connection

a portable exhaust fan for in-place tests of the system filter banks.
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The final change, Modification No. 147, consists of the connection of the

rod control and rod position indication system to an axial power distribution
monitoring system (APDMS). The APDMS will asutomatically initiate an incore

flux scan upon signals from rod motion. If no rod motion exists the APDMS

will scan periodically. This system increases plant safety by providing

current information on reactor flux and hot channel factors. Installation of the

equipment was completed this month and final adjustment is in progress.

OPERATING PROCEDURES

Two operating pfocedures were revised this month. OP-49A was changed to include
valve lineups for pressure sensing line vent valves. This was a result of the

plant incident described above.

0P-38D was changed to reflect the addition of the residual heat removal flow
orifice per Modification No. 75. This change indicated fequired valve lineups

for the new arrangément.

PERIODIC TESTS

All periodic tests and inspections required to be performed during the month

" were successfully completed. Deficiencies détected are related below.
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In that the month's power level was limited to a maximum of 94.8%, the overpower
rod stop was set at 98% and the reactor trip high level set at 103%. This was

noted in PT 12, Nuclear Instrumeﬁtation Power Range Test.

While performing PT 15.2, Turbine Valve and Trip Functional Test, on June 17,
it was noted that Number 5 feedwater heaters non-return valve was operating
erratically. Also, the bearing oil trip was still out of specification. These

conditions were subsequently corrected.
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II.

I1I.

June, 1973

CAROLINA POWER AND LIGHT COMPANY
H. B.. RORINSON STEAM ELECTRIC PLANT
UNIT NO. 2

Nuclear Generation

A. Number of times the reactor was made critical.
B. Gross thermal power generated (MWH).

Electrical Generation

A. Gross power generated (MWH).
B. Net power generated (MWH).
C. Length of time generator was on line (Hours) .

Solid Radioactive Waste

A. Total volume of solid waste shipped (Cubic Feet).
B. Total estimated Radioactivity involved (Curies).

C. Disposition of materials shipped.

Date Quantity (Ft%l, Destination

June 1 517.5 Chem Nuclear
June 5 472.5 Chem Nuclear
June 8 728.5 Chem Nuclear
June 12 . 90 Chem Nuclear
June 19 375 Chem Nuclear
June 22 ' 382.5 Chem Nuclear
June 25 487.5 Chem Nuclear

2

1

,342,809.6

421,172

398,260

708,63

3053.5

4.950

Services,
Services,
Services,
Services,
Services,
Services,
Services,

inc.
Inc.
Inc.
Inc.
fnc.
Inc.
Inc,

8l
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OUTAGE

REPORT

June 1973

NUMBER

DATE

TYPE

PLANT STATUS DURING
SHUTIDOWN

CAUSE

CORRECTIVE ACTION DURATION
1 6/20 | Trip Hot Shutdown Turbine trip generated by Replaced relay 7 Min.
combination of test signal
and defective relay
2 6/20 Trip Hot Shutdown Trip caused by decrease in - 25 Min,

voltage on number 3 instru-
ment Buss when starting "B"
feesdwater pump
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MAINTENANCE JUNE 1973
NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE  |TiME OUT
EQUIPMENT OF SAFE - , / OF
) MAINTENANCE! GPERATION CAUSE RESULT ACTION SERVICE
"A" service water |[Corrective | None Defective breaker Pump bresker The breaker was replaced | 5 nr
booster pump tripped
"B" instrument - Corrective | None Leaks in the refrigerant ; Air dryer The lzaks were repaired L hr
air drver o lines inoperative ” :
"A" instrument Corractive | None Defective valves, piston | Ccmpressor New valves, piston rings,{ 16 hr
air compressor rings, and loading would not and loading cylinders
cylinders maintain were installed :
enough air ;
pressure §
Boric Acid heat Corrective | None Defective booster Circuits Ll, New booster transformerSrg 8 hr
tracing circuits transformers L2, and U3 were installed g
#11, L2, and L3 are reading %
low :
Hypochloride Corrective | None Deteriorated micro System The switches were i 13,5 hr
svstem switches on the valves inoperative renewed {
. ¥
Turbine steam Corrective None Defective thermocouple Recorder was The resistor was replaced: 3.5 hr
temperature ' rezding full Limit switches were
racorder scale reset
Fressurizer Corrective | None Level transmitter L61 Alarm A3-)0 Level transmitter was 2 hr
control Hi/Lo was out of adjustment was activating jadiusted
lavel A3-10 erraticly '
Primary water Corrective i None Level transmitter 19Ll Improper the transmitter was 2 hr
storage tank adjusted

was out of adjusiment

indication




88

MAINTENANCE JINE 1973
NATURE EFFECT ON MALFUNCTICN CORRECTIVE/PREVENTIVE TIME OUT
EQUIBMENT OF SAFE — 1 : OF
MAINTENANCE { OPERATION CAUSE E RESULT ACTION SERVICE
Tire Pumps Corrective’ |None Out of adjustmenﬁ Fire pumps The pumps were adjusted 20 hr
: ‘ were not to start at proper set
starting at point
proper set
_ points
Tae looo 3 : Corrective None Transmitter FT L36 Loop 3 low RC The RC flow transmitters 2 hr
Resctor coolant reading lower than flow was were calibrated for
flow transmitter FT L3L and FT L35 alarming . 100% flow
intermittently
Steam Cenerator Corrective |None Limit switches were out [Valves were The switches were adjusteﬁ 1 hr
Zlowdewn Samnle of adjustment and loose giving dval and tightened
valves FCV 193L A : indication
%2 FCV 1935 B
*low transmitter Corrective |None Defective transmitter Excessive The leak was repaired i L hr
1068 joint l=gkaze
"E" safety Corrective |None Pressure indicators “rroneous The indicators wers 1.5 hr
injection P 1925 & P 1927 were out [|indication zeroed
sccumulator of adjustment
"A" boric acid Eorrective None - Defective motor No, 2 feed A rebuilt pump and motor | L hr
i>vaporstor ' tank pump motor were installed
failed '
Charging pump "B" Corrective {None Pilot vslve of the offump ran full ({The vslve was cleaned

pneumatic controller was

‘Iclozzed with foreign

matter

spe=d constantly

6.5 hr

[l




MAINTENANCE JUNE 1973

air compressor

NATURE EFFECT ON MA TION T TIME OUT

EQUIPMENT oF SATE MALFUNCTI CORREQTIVE/PREWNTIVE LOF
' MAINTENANCE | OPERATION CAUSE ﬂ + RESULT ACTION SERVICE
Valve FOV 1935 B ICorrective | None Micro switch not %orking Double The switch was reset 2,5 hr

: = ’ - indication on
S/G sample
1 panel

Containment Corrective None Pressure switch out of Valves will not|{ The pressure switch was 2 hr
vessel pressure calibration I{stay closed calibrated
relief valves
mB" reactor Corrective | None Defective diaphragm on .Not pumping- A new diaphragm was 3 hr
coolant drain the ‘suction velve properly installed "
tank pump
Discharge piping Corrective | None Defective joint in 1Excessive The joint ﬁas rewelded 2 hr
station service piping leakage




RADIOACTIVE EFFLUENT RELEASES
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Facility H. B. Robinson #2

Year 1973-1st half

I, LIQUID RELEASES 1% 7Y 5
_ o Units February | March* May
1. Gross Radioactivity (B,¥)
a) Total release " Curies 116 D37 072
b) Average concentration released uCi/ml 198528 | 5.L28-¢9 [ 28575 1.582-19
¢) Maximum concentration released uCi/ml L sei.gi | 3,28H.08 64 COE-GC Y
Z. Tritium
a) Total release Curies 289 21,5 ?:ﬂ:
b) Average concentration released uCi/ml 2.925-06 | 3,19E-06 3.20E-£7
D. Dissolved noble gases .
a) Total release Curies 255 237 7 & P
b) Average concentration released || uCi/ml 5.505-g2 | L1 LBE-70 5.878-1g 6.1 8-11
» Gross Alpha Radiocactivity
a) Total release Curies || No Alpha Achivity Detedited. MDA ={h,39F-79 ulil/ml
b) Average concentration released uCi/mi
b.  Volume of liquid waste to discharge '
canal liters ( 9,330 3, 36875 9, 3855 7. EBLEgS
P.  Volume of dilution water liters || 5,72¢ O, BTEEC L7550 1.47814
/'« Isotopes Released Curies H
BatLa-140 - | o.51 5L N.D. N.D. N.D.
ST-89 I ~.128-45 N,D, 3,028l MeDo
1-131 | 3.098-¢k 3.985-¢f3 | 9,67F-¢h |1 1. D,
Xe-133 3,22F=02 11, 95E-g2 | 2,808-02 5STE-£l 54 205~
Xe-135 7.12E-23 5,365-3 11,3783 8o 7AE=l b LS Z-gl
Cs~137 Nl 7T E-43 1. 1LE-32 01 E~2 2 SUE=-32
Cs-134 RPN 1.305=g2 | B ISL-73 5.5?11%3 o 16E-(12
Co-60 NoDo 3,16E-33 | 9, LiSE-gl y 2,595-72
Co-58 i e, I, 858~ 73 L1 B2
STTET 0. Ti.0. N.D.
Mn-54 7.108-¢3 11,078-02 1.251 E-g2 1.075-¢2
Zn-65 1,697 | N,D, Lo NeDe
Sr-90 2.06E-Zh | 1.7hE-gl N.D,
Others (specify)
. Bercent of technical speciffeacion || .20 | 0.5 0,177
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II. ATRBORNE RELEASES

Units January; Feébruary Marchi Aprilx Mays¢ June
1. Total noble gases Curies || 1G.4 bl .S 1456,1 683,.¢ 869,48 5,19
2. Total halogens Curies 7o 52503 1 L0E-g2 | 5,515-@3 65,155~k 2 PUurE-g5 3. EPE-(5
3. Total particulate gross radio- Curies C
activity (B,¥) 5, 28E-gh 3.028-06 | 1, 86E-g6 N.Do 2. 2L E-g6 3,518-¢0
4, Total tritium Curies 1 HrE-—u2 1.4 1.39 1.11E-g42 7 B1E-S L6k
5. Total particulate gross alpha
radicactivity Curies || N.D. N.D. N.oDo ‘N.D. N.D. M.D.
6. Maximum noble gas release rate uCissec|] 183 1385 250L5 L23 14L3 L7,.6
7/« Percent of applicable limit for: -
i, noble gases A 0,0L8% 0.16% 3.6% 1a7C3 2,162 0,01 3%
b. halogers % L0.2% 73.1% 28, % 3.2% 0,11% 0,19%
c. particulates % 0.0287, 0.016% 0.0097% 0.00% L012% 0,19%
5. Isctope released: Curies
Particulates ]
-137 2,191E-37 2.728=6 | N.D. N.D, N.D, NJ.D.
Ba-La-140 N.D, No.D N.D, N.D. N.D, NeD.
Sr-90 NeDo N.D, N.D, N.D, N.D, N.D,
Cs=13% 1,50E-7] 1.36E-¢7_| 1D, N.D. 1,D, X.D,
Sr-89 N oDa NaDa NaD. N.D. 1.0, N0
Halogens P -
1-131 T.228-083 | 1,33E-g2 | 5,10E-43 6, 1557 2. OLE~F5 3 L’«-ﬂE
T-133_ L 73E-¢h 6o 78E=gl | 3.37E-@l N.D, N.D, N.D,
1-135 N D NoDo N.D, N.D N.D, MoD.
Gases .
Kr-85 N.D, N.D. N.Do N.D, NaDa N.D.
Xe=T33 17.7 £0.3 1k, qﬂ 682 869.0 5,059
Kr-88 NoDa NoD, N.D. N.D. N.D, N.D.
Kr-87 N.D, NoDo N,.D, NoDo N.D. NoDe
Kr-85m N.D, N.D. N.D. N.D, NoD, NeDa.
Xe-138 NoDo HoD. N.D. N.Ds N.D, WD,
Xe-135m N.D, N.D, N.D, N.D, MoDo N.De
Xe-135 .15 S5.76 521 N,.D, N.D, 0.133
AT ~41 N.D, N.D, N.D, N.D, N.D. NoD,
Others as aprpropriate (specify)
2 JBE-g6 CL8E-037 | 8.90F-¢0 NL.D, N oD NLD,
2 (-5 1. 70546 [ 1 WAB-g% | N, D, 1,085 1 T
502 .07 M.D, 1. Lf-g0 W0, 120 = 3, 03R40




OCCUPATIONAL PERSQUNEL RADIATICG EXPOSUEE
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For reporting period of 1 January, 1973, through 30 June, 1973, the following
perscnnel exposures were received:
Range (mrem)  0-99 100-500  501-1250  1251-2500 Over 2500 TOTAL

Number Ll 27 36 20 9 136

Individuals receiving greater than 500 mrem were in the following categories:

Category Number
Operaticns 2L
Maintenance-Electrical 9
Maintenance-Mechanical 15
Radiztion Control 9
Janitorial 5

Contract Personnel

3
TOTAL 65

Of these 65 individuals, 53 received a summed exposure of greater than 500 mrem

during refueling operations,

Category Number
Operations 22
Maintenance-Electrical 7
Maintenance-Mechanical 7
Radiation Control 9
Janitorial 5
Contract Personnel 3
TOTAL 53

Tvelve individuals received exposures of greater than 500 mrem in operétions

other than refueling.

9 Ly



| Category
Operations
Maintenance-Mechenical
Maintenance~Llectrical

TOTAL

Number

Iro

12



ENVIRONMENTAL MONITORING
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‘ 1. Number of sampling locations and number of samples:

Medium ’Locations No. of Samples
air 2 52

direct radiation 22 132
water (surface) 5 | ' 106
water (ground)' 1 2

bottom sediments A . 8

fish 1 2
vegetation (aquétic) 2 , 4

soil 2 2

No locations had levels significantly above local background.

The point of highest average concentration was Black Creek and

S. C. 23, This point is immediately below the impoundment. Of

the 26 samples of this point, 19 were below MDA (MDA averéges for
gross beta 3.5pCi/liter). The highest sample was 24 pCi/liter, with
the lowest detectable 4.4pCi/liter. If the i9 badges which were less
than MDA are assumed to have the MDA value of 3.5pCi/liter, the

average gross beta at this would be 5.0pCi/liter.
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APPENDIX I

H., B, ROBINSON INITIAL REFUELING OUTAGE REPORT
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ATTACHMENT 1

PURBIVE CFNERATOR WORK SUMMARY

AT AT S TR £ 07 KD AL M L M I T T e A AT TR A

GRIFERATOR T‘VEI‘ESPECTI a

Tests made on the unit included dielectric ubqorp*iunp 1eakale‘wolﬁaua, rmaintenance
overpetential and slot discharge tests o the stater windings snd insulaticn
redstance tests on the rotor and exciter windings., Insulation tests wore aise
mace cn the stator RTD's, Impedance and pole balance tests were made on the
rotor winding., Resisbance measurements woere made belween adjacent stator poll
ventilating. tubes and also betwean the tube chack and the copper of each ecil
plde, A light test wis made across the 59060 ohm resistor tying the {tube zback
and copper togethier. Preszsure drop measuremcits were wade through the ventilzting
tubes. The ventiloticn through the parallel rings, Intercomnes '1nb rings, and
bushings wag also checkeds D.C. resistance measuremeats were made on each

phage of the stator winding end wn the rotor winding for the purpese of cone
pariscn with the new nachine test values. A calibrztion check was made on the
stator tomperature detoctors ’

A, _Stator

DI R T,

Conditiomms observed in the inspection of the stator winding were ag follcwss

1. The general appearance of the winding was good. The winding was
generally clean but there was an o0il coating throughout the end windings
and the bLore,

2, There was no movenecnt of slot wedges or filler strips under the wedzes
There were many loose wedges throughout the bore and signs of duQIJm
in some of the slots.

3¢ The rubber from approwjmavc]y two=thirds of the baffle ring wag miasing,
Pieces were found in the | turbine end of the wit,

ho 4»‘-%%0:’ EA’)

L

8o 411 of the top ddlamond spacers vibrated vhen tapped; 27 spacers
el ther moved or vibrated heavily. :

be  Cne core block moved when lightly pryed with & drift. Several
sounded hollow,

¢o Foor strain blocks moved qlﬁﬁh*ly when pryed with a drift,
A1l the others either vibrated or sounded hollow when tapped.

do  Severul "I" picces showed signs of slight duating or paint cracks.



5o  Turbine Tad
a, All the top diemend spacers vibrated or somded hollow when
tappedf Six were hand loose, 30 moved when gently pryed,
Two moved when tspped. S
b, 15 of the bottom diamend spzeers wers hand loose or moved when
pryed.

¢c. There wers four loose cors blocks. Six others at approximately
the 12200 0Clock position showed signs of heavy dusting. A1%
of the others showed some eigns of siight dusting or paint eracks.

d. Three strain blocks moved slightly when pryed, A1l of the others
. vibrated or sounded hollow when tapped. .

6, Most of the "I pieces ¢ the coil support brackets showed signs
of dusting or paint cracks. Several could be moved by hand.

6. Other than the items mentioned #n Nos, li and 5 above, all the end
winding spacers, support blocks, brackets, gupporting studs and twine
lasghings were tight and in good comdition, The parallel ring clamping

_apsembly was tight, however, the gap between Belleville washers was

1/16",

To Connection taping was firm and appeafed to be in good condition,
This unit has bare coll commections with insulated phase leads.

8. There was no visible evidence of corona attack on end portions of
the winding.

9, A very careful inspection of the wihding was made for evidéhce of
tape separation. No tape separations were observed.

10, The stator iron appears to be in gocd conditiénb The 1aminated end
shields appear in pgood condition., There was no evidence of hot sgpots
or significant mechanical damage.

11, The main lead bushings were clean and in good condition. No evideace
of leakage was observed,

12. The series comections  both eands of the machine were inspected
- 4o the extent possible. The comaections on the excliter end appeared

in good condition and the sirands were well bended to the vent tubes,
The commecticns on the turbins end appeared to be satisfactory with
the excepticn of two strands ea Bottom Coil 23 which were brokeng
cne broken strand on Bottom Coil 15, four broken strands an Bottom
Coil 2l and iwo broken strands on Top Coil L0. In several locatlcns
the stranda were separated from thie veat tubes. The dacron was mi3sing
from iwe cuter transpositions and several others showed signs of
dusting. This was confined to the turbine end and was located primarily
from the 11200 ofclock to 3:00 ofclock positions,



I,

13, Tue phase leads were also strippoed and inspested, The solder joints
were subjected to an ultrasonic test aand all successfully passedo
The braze joinis and leads were inspestved to the extend posuible
and subjected to a dye peactrant exormination., One ersesk was found
visually ca the inside of the gtrands nexs {0 the parailel rings
on the phzse iead comnested to Belbem Coll LEO and . physicaily located,
at the 5:00 olclock pezition. A crask was alst found on the inside
of the top sirands cn the same juint. These strands also had very
heavy forming tool marks. Several cracks were also found in the
braze of other comnecticnis, '

B. Rotor

The rotor was inspected to the extent possible and found to be in good
condition. The winding was generally eclean., There was a siight ofl film
on the winding and there were deposits of airt iocated on bracing members.

1., The end winding bracing blocks appeared intact and showed no signs
of movement, The turn insulation appeared intact. There was no
visivile end turn displacement. Thers were no dameged or locse ine-
sulation components. ' '

2, Ths lead and stud assemblies appeared in satisfactory candition,
The stud assemblies were tight. Before the wnit was brought down
for this outage, the Custemer chesied for hydrogen leaks in the area
of the excitcr-genersior coupling and reported that none were foumd,

3, There was no vigible evidence of heating or turning between the re-
taining ring £it and rotor body. There was no vigible evidence of
excossive heating or damzge to the rotor body, wedges or retaining
ring. There was no apparent evidence of movement of the rotor wedges.
The wedges were tight. Balance weights were tightly in position,

C. Brushless Exciter

The diode wheel assembly appeared in good condition. The a.c. generator
and PO appeared in good condition. No fuses were blown., Capacitor and
resistor assemblies appeared in good condition, Cenductors and riser

leads were visibly intact and in good condition. The glass banding appeared
in good condition. : i .

GEVERATOR MAINTENANCE

s
PESIVN

1, The end windings and stator bore were sprayed with Trichlbroethaﬁe
and wiped with dry cloths., Oil was removed from any pockets into
which it had accumulated. :

2, The stator slots were completely rewedged with prestrésséd driving
strips,
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The phase lead connected Yo Bottom Coil No, 4O was replaced. The
braze joint was made by using a brazing transformer and tengs. The
solder joint was repoured. Any cracks in the braze alley and any
ool marks were removed from the remsining leads,

A1} loose, widbrating or hollew gounding core blocks were tightened
by driving gaitzble thin fapered zhilms coated with epoxy into the
split between block halves.

On the +urb‘ne end of the machine, the glass epoxy support tlozks
vers jacked tightly against the bolttom coll sides. Frior to Jatsking
any loose TV pieces were fitted with a suitable shim coated with
epoxy to take up excess slack, :

A11 bolts, except the mosi inboard dné, elarping the glass epoxy
support block to the metdl support bracket were loosened. Thne glass
epoxy supports vere jacked inwards, Insulating tapered ghimsz, treated
with epory, were installed between glasg epoxy supports and the atesl
brackets, Jacking pressure was released and the bolts retightened
and locked,

A1 looze dlamund spacers wers replaced and the top coll sides em
both emd turns were pest-tightened. The combinatiem of Nes, § aud
6 #ilso tightened up eny loose strain blocks.

A3l mating sirfaces between the coll suppert brackets, strain bleeks,
coil suppert ring and diamend spacers and the coils were liberally
cozted with epoxy resin.

The broken strands on the turbine end were rupaired by brazing o
rieces and remakine the solder joint. The soldering was done by
using irons,

A1 brcken resistors were replaced or resoldersd.

The strands cn the turbine end were bonded to ths vent stacks where
necegsary with cpoxy resin and clamped wntil the resin set up.

The strands e¢n 2ll of the colls were liberally coated and all the
coils were Uiberally coated and all accessible areas filled with
cpoxy set up the same areas were liberally sprayed with epoxy resin,

The gap baffle ring was refitted with new rubber and screws and instaLJed
~in the exciter end winding.

The parallel ring clamping agsenbly was tightensd to reduce the gap
between Bellerille washers to between 5 and 10 nils,

All loose dacron in the cuter transpositioas on the turbine end were
replaced where signs of dusting were noted,



15, Two errmeous reading RTD's were repaired, One with low Insdation
resistance was also repalred, The problem wag in the cable in all
cases,

o - ,
16  The lead beox and bushings were insperted and all o1l was removed,

.

-17. The parallel and Intercowmecting rings were ciaeck
by blowing air through them, The air flow thraug
also checked, '

. -
ed for shstractions
ni the busidings was

18,  The end windings, support blocks, parallel rings and all bracing
members were painted. Thea stater bore wag also given & light ccating
of raint.

TURBINE INSPECTICN

The planned turbine work consisted of replacement of both low pressure rolors,
These¥rotors had previougly experienced problems with cracked blades in theip
sixth rows. Repairs had been made to the affected blading in 1971, and +he
turtine returned to service. The intent at that time was to mauufacture new
rotors, and replace the repaired items under warranty. This work was thus
gcheduled for the initial refueling outage, :

Other inspeciicns invoiving the turbine included disagsenbly of *he high pressarc
turbine section, and inspection of all ecombrol valves; main stop valves, and
g2

the high pressurc rotor. A selected sampling of the reheat and intercept vaives
was decided to be sufficlent to reveal any prcolems in these areas,

TURBINE MATNTEN ANCE

The low pressure rotors were replaced as scheduled. Reaming and machining
of the.coupiings and coupling bolts were required to accompliszh this worlk,
No major fit up problems were detected during the charting of the rotors.

. The incpection of the high pressure rotor revealed cracks in two tenon covers,
Due to factory lead times and the wavailability of replacement parts, it was
decided to repair the rotor on site., The repair consisted of grinding the peened
portien of the tenons away; removing the cracked covers, under-sirzing the Lenons,
and installing new tenon covers with under-stized tenon holes, Ingpecticn of

the other tenms on the subject tlade row indicated that the gap between the
tenon and cover was excessive. Therefore, in addition to repilacing the eracked
tenon covers all tenons in that row were repeened, '

Inspection of the main centrel valves indicated eroded seats, The valves were
subsequently lapped to provide good seating surfaces. Steam cuts were detected
in the stems of both main steam' stop valves., Tu that repair parts were not
available, the stems vere reopaired by under-sizing the seal ring inner diameters
thue reducing the ciearance to proside more effociive sealing. New stems were
rdered and will be installed as avallabllity perndts. No problems existed
with the recheat or intercept valves.

WUt
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HISTORY OF REACTOR COOLAWT PUMP MAINTENANCE

The ihitial problems with the Reactor Coolant Pumps at H. B. Robinson Unit
Number 2 occurred on March 1L, 1971. Reactor coolant pumps "A" and "C"

were damaged when seal flow was lost during the March 14, 1971 turbine-
generator trip, Reactor coolant pump "A" (RCP "A") sghaft, impeller, and
coupling were sent to Wes’o:‘mghousé in Cheswick, Permsylvaxxia for balancing.
The shaft was replaéed due to being damaged by dropping. After completion

of all maintenance, the Reactor Coolant System (RCS) was pressurized and

seal flow was established with no difficulty. Following repairs, the pumps'
vibration was measured via the ?ermanently installed vibrometers and recorded

as follows:

RCP "AM Point No. 1 - 0,48 mils

Point No. 2 - 0,22 mils

RCP "B" Point No. 3 = 0,12 mils

Point No. L = 0.22 mils

RCP "CH ' Point No. 5 - 0.20 mils

Point No, 6 - 0,13 mils

The next major maintenance involving the reactor coolant pumps was to be
performed during the scheduled 1973 Refueling Outage. The following is

a descriptien of the work performed at that time.



INTRODUCTTION

This report relates the events of the Reactor Coolant Fump (RCP) inspection
and repair during the 1973 refueling outage at H. B, Robinson Unit Number
2., The work involves repairs to three Westinghouse Reactor Coolant Pumps,
model number V11001-B1. The model V11001-B1 pump is a vertical, single
stage, centrifugal shaft seal pump, The reader is referred to therenclosed
figure number 1 for an isometric view of this type pump. All part numbers

refer to figure number 2,



TNITIAL STAGES OF OUTAGE AND INSPECTICH

The 1973 Refueling Cutage Reactor Coolant Pump inspection and repairs were
performed via the combined efforts of Carclina Power and Light (CP&L) and

Westinghouse Electric Corporation, Flectro-Mechanical Division.

On March 17, vibration tests were performed on the reactor coolant pumps

while the unit was in a hot shutdown condition. The results of these tests
are shown iﬁ Tables 2-L. This data was taken in order to reveal any overt
problem areas and was to be used as base linc information for measurements

following any needed repalrs.

i

CP&L mechanics began disconnection of electrical wiring to the reactor
coclant pumps on March 20. Disconnection of RCP "A" was completed and
RCP "C" was partially disconnected. A Westinghouse service representative
arrived on site to begin work on the pumps. The polar crane necessary
for major pump lifts was in use at this time. Therefofe work on the RCP's

was delayed until March 21.

On March 21, mechanics completed the disconnection of electrical wiring

from RCP "Cv,

The motors of RCP's "A" and "C" were removed and placed on the operating deck;‘
RCP "A" motor was virtually free of oil where as the entire "C" pump bay was
coated with a2 film of oil. RCP "C" motor stand contained approximately two
inches of oil. There was also a coating of oil on the main flange and casing.
The oil on the casing had turned black as if it had been charred, thus there
was obvious leakage prior to the time of shutdown. Duringuthe prior six

months of RCP operation the oil level and the stand pipe low level alarm



for "C" pump had indicated such a:prbblem. However, conditions were closely

monitored and the safety of the plant was not jeopardized by the leak,

A swing check of "A" and "C" RCP moters was performed on March 22 with the

results listed below:

RCP "A" Motor : N.S. = .02 inches

E.W. = 037 inches

RCP "C" Motor N.S. = ,048 inches

EW. - .05l inches

Westinghouse was notified of these results andAagreed.to have a service
representative on site later to repair both motors. All seals of "A" and
"C" RCP's were removed for cleanup and inspection. Inspection of the number
3 seals (Pc No. ~ 20) on both pumps revealed that the seal nose height

was zero, indicating that the seals were excessively worn. The height

of the number 2 seal (Pc no. - 26) on RCP "A" was .082/.080 inches and

the height of the number 2 seal on "C" was .082/.083 inches with even wear
on both seals. These seals needed to be replaced; The number 1 seals

(Pc, no. = 30) for RCP "A" and RCP "C" appeared to be in good condition;
however, the number 1 insert (Pc no. - 29¢) on both pﬁmps required replécement.
The ingerts were not available on site, thus reassembly was delayed while
parts were ordered. The double delta channel seal (Pc no. - 30M) and the
o-ring (Pé. no. - 30L) had been damaged on both pumps and also required

replacement,

On March 23, while waiting for the number 1 inserts for RCP's "A" and "C", .
all associated parts wers cleaned and the shafts were centered. The number

1 runner (Pc. no. - 31) for "A" was cleaned and a new o-ring was installed,



Two new number 2 seals were assembled and made ready for installation.

The number 1 seal for RCP "A" was assémbled and installed on the pump on
March 2l 'The inserts were received and installed at this time., The coupling
was installed and the motor stand was torqued. Reactor Cooclant Pump "AY

was ready for the motor to be installed. A Westinghouse representative
arrived on site and performed swing checks of the RCP "A" and "C", The
results of the RCP "A" check were approximately the same as found earlier
(Page 2). However, it was advised that another set of readings be taken

eight inches above the coupling using twenty foot-pounds of torque on the

center screws.
This check was performed with the following acceptable results.

RCP mAY N-5 - ,021

E—I’\[ - 0018

The swingcheck on RCP "C" revealed the same results as before (Page 2)
which indicated the need for adjustment. These adjustments were made to

bring the pump within specifications.

New seals for "C" RCP were assembled and installed in the coupling on March
25. New number 1 inserts were installed at this time. The coupling was
placed.on the pump and the motor stand was torqued., Disassembly of the
lower bearing on "C" RCP revealed that the lock nuts had loosened and the

lock wire had broken. No major repairs were needed,

On March 26, the advance of "C" coupling was checked and found to be incorrect.

The coupling joint thus required to be remade.



Final coupling of the pumps and motofs could not be made at this time due
to a suggested change in lubricating oil by Westinghouse. The oil was not
readily available. In order to procéed with other critical path outage
work it was decided to suspend work on the pumps and proceed with flooding
the loop piping. The pump technical manual -states "o o o lowering of the
pump shaft when the motor is uncoupled will seal off the system at the
thermal barrier heat exchanger against a pressure of approximately 30 ft.
of water." Even so, to assure that any possible leakage would be contained
temporary piping was installed from the number 1 seal leak-offs on each
pump to the Reactor Coolant Drain Tank. This was completed on Mérch‘27.
The loops then were flooded for refueling operations. Worl on the reactor

coolant pumps was thus halted until the loops were again drained on April 22,

Following draining of the loops the hatch over RGP "B" was removed on April
23. On April 2l the hatch cover over RCP "C" was removed, RCP "B" motor

was then removed and placed on the operating deck.

REASSEMSLY OF RCP "A"

A swing check was performed on RCP "A" motor whibh indicated no excessive
clearance in the bearing shoes., The flywheel cover was removed for inspection
of the flywheel. Visual inspection indicated no excessive wear, Reactor
Coolant Pump "A" motor was positioned on the motor stand. A preliminary

check for parallelism was made at every other hole in the coupling starting
at the keyway and moving in a counter clockwise direction., The initial

readings are shown below.,

Key, PT.1 9583 PT,5  .9610
T2 9603 PT.6 9580
PT.3 9605 PT.7 9575
PT.} 9015



A .010 inch shim was placed at point number 7 and the following set of

’ readings were taken,
Key, PT.1 .9620 PT.5 L9420
PT.2 9615 PT.6 9620
PT.3 9615 PT.7 9620
PT.L 9625

On April 25, the motor to pump alignment on RCP "A" was completed. The

final parallelism and concentricity readings were as follows:

Parallelisnm

Key, PT.1 9615 PT.5 9615
PT.2 9620 PT.5 9615
PT,3 9620 PT.7 9615
PT.L 9620

Concentricity
North 0000
South 0000
East Q.oooz

+,0005

West

The RCP "A" motor and pump wers thus finally coupled.

RCP "C" Reassembly

The RCP "C" coupling was removed and reinstalled obtaining an advance of
<0495 inch. A swingcheck was performed on "C" RCP motor indicating excessive
clearance in the bearing shoes. The shoes were adjusted to the acceptable

‘ " tolerances., RCP "C" motor was positioned on the motor stand. Inspection

of the flywheel indicated no deficiencies.



Alignment of RCP "GC" was to be completed on April 26, The initial parallelism

readings were as follows:

Parallélism

Key, PT. 1 1.0555 PT.5 1.0510
PT.2 1.0565 PT.é‘ 1.0510
PT.3 1.0555 PT.7 © 1.0540
PT.L 1.0560

A .010 inch shim was placed at position number 4 with the following results.

Parallelism

Key, PT.1 10585 PT.5 1.0555
PT,.2 1.0560 PT.6 1.0560
PT,3  1.0560 - PT,.7 1.0560
PT,! 1,0555

At this time the following concentricity readings on "C" were taken.

Concentricity
North 0000
South :OOOO
East 0002

West +0003
Reactor coolant pump "C" motor and pump were coupled,

REASSEMBIY OF RCP '"B"

The motor stand and coupling for RCP "B" were removed following removal
of the motor. All seals on RCP "B" were then disassembled and inspected

on April 27. The inspéction indicated excessive damage to all seals with

8



the exception of the number 1 seal. However, new number 1 seal inserts
and number 2 seal "O" rings did need to.be installed. A complete number

3 seal assembly was necessary.

A1l seals for RCP "B" were reassembled on April 28, New "O" rings were
used through out., The coupling was then placed on the pump shaft, RCP "B"

motor stand was installed after considerable cleaning of the main flange,

On April 29 the motor for "B" RCP was positioned on the motor stand. The

alignment procedures were conducted with the following results:

Initial Parallelism Check Final Parallelism Check
Key, PT.1 1.1410 Key, PT.1 1.1403

PT.2 1.1410 PT.2 1.1405

PT.3 1.1412 PT.3 1.1401

PT.l 11406 PT.L 1.1400

PT.5 1.1406 PT.5 1.1396

PT,6 1.1417 PT,6 1.395

PT.7 1.1415 PT.7 1.1396

Final Concentricity Check
North 0000
South -.0015
East -1002

. West 0000

RCP assermbly was thus completed and final adjustment was not accorplished

until May 9 during plant heat-up.



FINAL ADJUSTMENTS

On May 9, RCP inspection indicated excessive leakage at the number 2 seals

on RCP!'s "A" and "C", Adjustments on RCP "A" were accomplished without

difficulty. However, it was necessary to uncouple RCP "C" to accomplish

the work.

10



March
March

March

March

March

March

March

March
March
March
April
April

April

April

April

April

April

17
18-19

20
21

22

23

2l

25

27
22

23
2l

25

27
28

CHRONOLOGICAL SEQUENCE OF RVENTS

Performed vibration tests on three RCP's,
Electrically disconnected pumps.

Removal of comnections from RCP "A" completed. RCP "C"
partially disconnected.

Completed discomection of RCP "C", Motors of RCP's
A" and "C" placed on the operating deck,

Swing check performed on motors of RCPts "A" and "C",
Seals removed for clean up and inspection. Ordered
number 1 inserts from Westinghouse,

Cleaned parts and centeored the shafts. Two number 2
seals assembled and an "0" ring installed.

Number 1 seal and inserts installed on RCP "A", Coupling
placed on RCP "A" ghaft, OSwing checks made on RCP's
‘IIA"H and HCH.

Seals and inserts for RCP "C" assembled and installed.
Coupling was placed on shaft,

Advance on RCPYC" coupling found to be incorrect. Installed
temporary piping on number 1 seal, leak-offs,

Loops flooded for refueling operatioms.

Hatch cover over RCP "B" was removed.

Hatch cover over RCP "C" was removed, RCP "BY" motor
removed, Swing check performed on RCP "A" motor.,
RCP "A" flywheel inspected. "A" motor positioned on
motor stand. Performed alignment of RCP MAU,

Continued alignment of RCP "A", RCP "A'" motor and

punp coupled. Corrected the advance of RCP "C" coupling.
Swingcheck performed on RCP "C" motor. Bearing shoes
adjusted and flywheel inspected.

Completed alignment of RCP "C" motor to pump, RCP "C"
motor and pump coupled,

Ingpected and assembled seals for RCP "B",

Installed seals on RCP "B". Coupling placed on pump
shaft., Installed motor stand on RCP "B",

M



April 29 RCP "B" motor positioned on motor stand. Performed
alignment of RCP "B",~

Final adjustment could not be made at this time. Waiting
for plant heat-up to inspect RCP's.

May 9 ~ Final inspection and adjustments on three RCP!'s,

12
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Hex Nut 20G. Locking Cup ' 30G. Aluminum Oxide Facepla»e 47F. Cartridge

2. Hex Head Bolt - 20H. O-Ring ' 30H. O-Ring . . 48. Socket'Head Cap Screw
3. Hex Nut - 20J. Beliows Holder : 30J. O-Ring 49. Locking Cup
4. ILockplate 20K. Wafer Guide Ring 30K. O-Ring 50. Diffuser Adapter
4A. Vibration Pickup 20L. Wafer Assembly - 30L. O-Ring : 51. Sccket Head Cap Serew
5. Hex Head Bolt ~ 21. Ring Clamp 30M. Double Delta Channel Seal ~ 52. Locking Cup
6. Motor - 21A. Socket Head Cap Screw 31. No. 1 Runner Assembler 53. Casing Adapter
6A. Jacking Screw 21B. O-Ring 31A. Locking Screw ‘ 54. Casing
7. Flange Stud 22, No. 3 Spacer 31B. Locking Cup .
7A. Main Flange 23. No. 3 Seal Collar 21C. Socket Head Cap Screw
7B. Flexitallic Gasket 23A. O-Ring 31D. Locking Cup
7C. Lockwire ’ 24, No. 2 Seal Spacer 31E. Hydrecstatic Clamp Ring
7D. Seal Bolt 25. No. 2 Seal Housing 31F. Aluminum Oxide Faceplate
7E. Backup Ring 25A. O-Ring 31G. O-Ring .
7F. O-Ring ‘ 25B. CSocket Heat Cap Screw 31H. O-Ring
7G. Flange Stud 26. No. 2 Seal Ring 31J. O-Ring
3. Hex Head Bolt 26A. Secondary Seal 31K. O-Ring
§. Pantleg Washer 26B. O-Ring 32. TFlexitallic Gasket
19. Motor Support Stand 26C. Retairning Ring . 38. Iex Head Bolt
11. Coupling Nut 26D. Retaining Wire : 39. Impelier Nut
5.
12. Coupling 27. No. 2 Runner 40, Impeller Key . -
- 12A. Coupling Key 27A. O-Ring N 41. Impeller -
13. Locknut . 27E. O-Ring 42, Socket Head Cap Screw
14. Locicwasher . 28. Sccket Head Cap Screw 43, Thermal Barrier
15. 29. Seal Housing Absembly 43A. Socket Head Cap Screw
15. Hex Head Polt 29A. Socket Head Cap Screw 43B. Locking Cup '
17. Lockp}ate ° 20PR. Locking Cup 43C. Thermal Barrier Labyrmth Seal
i8. Splash Guard Retainer 29C. Imsert 44. Rotor Shaft -
18. Splash Guard 25D. O-Ring ‘ 45, Lockwir
20. No. 3 Seal Ring 30. No. 1 Seal Ring Assembly 46, Hex Head Bolt
20A. Socket Head Cap Screw 30A. Socket Head Cap Screw 47. Radial Bearing Cartridge Assem%ly
20B. Locking Cup - 30B. Locking Cup 47A, Cartr-\m Pin
20C. O-Ring 30C. Eiop 47B. Socket Head Cap Screw
20D. Swecial Shims 30D. Socket Head Cuap Screw 47C. Dowel Pin .
20E. Spring 30E. Locking Cup 47D. Upper Housing Half Table No. 1

20F. ¢3ckct Head Cap Screw 30F. Hydrostatic Clamp Ring 47E, Lower Housing Half
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: - Controlled Leakage Reactor Coolant Pump

Vibration Data

Reactor Coolant Pump "B"
Loop Pressure - 2200 psi
Loop Temperature - 55001“

TIME
Point
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Reactor Coolant Pump "C"
Loop Pressure - 2200 psi
Lodp Temperature - S550°F

V., N /:
e RO.0}
ot e =0 IO O 50

Point

{__} | : - g _ TIME
\“_M‘}, . | | | 0225 03L5

L 5.6 S.ly
5 1.7 1.7

A,

.—'j—' Bt 2 ’ 6 - -

D15 Cran R

(¢

(A
oy
-~

Table No. U
18



ATTACHMENT L

Resources Utilized During Outage




RESOURCES UTILIZED DURING QUTAGE

MANPOWER

The normal CP&L plant manpower compliment was supplemented by various
outside contractors to assist with the the scheduled work. Major
technical assistance was provided by Westinghouse on the following tasks.

a. Reactor Internals Inspection

b. 1Incore thimble replacement

c. Steam generator inspection

d. Purge modification

e. Reactor head repair

f. Inservipe inspection

g. Generator rewedging
Westinghouse personnel were used in an advisory capacity on the jobs listed
below.

a. Shutdown chemistry

b. Periodic test assistance

c. Fuel movement

d. Fuel inspection

e. Reactor coolant pump mainfenance

f. Turbine rotor replacement



The major addition to the work force was composed of Daniel and Davis
Construction personnel. Numerous service representatives were also on
site for assistance in maintenance on various components. A listing of

all workers on site during the outage is enumerated below.

Personnel Identification Number of Personnel
A & M Mechanics 42
Dudley Contractors 40 -
Metric Constructors | 26
Inservice Inspéctors 22
Guymﬁegtty Insulators 7
S & SlSandbiasters 4
Advance Security Guards 9
Magnaflux Inspectors 3
Chicago Bridge & Iron 4
Covil Insulators 4
Chem-Nuclear Services 3
Eberline (HP) i 4
Fairbaiks Morse 1
Stearns—-Rogers - 1
Filtration Technology ’ 3
Teleflex 2
.DSD, Co. | 3

Byron Jackson 1



Personnel Identification Cont'd. Number of Personnel

Carolina Crane 1
Westinghouse ‘ 141
Ze~tech : ._I ’ 2

TR (up) | 2
Whiting Crane 1
Biach, Ind. | 1

WKM (Valves) 1
Crosby Valve _ 1
Copes Vulcan | _ 1

S & K (Valves) ‘ 1
Atlas : 1

CP&L (offsite) . 39
Daniel Construction 164 -
Davis Electric _ | 78

CP&L (onsite) o 124 avg/mo.

The time individual personnel were on site varies with the task they
were performing. The enclosed graph indicates the number of contract

personnel on site on a daily basis.



Average exposures accumulated by workers during the outage are listed

below.,
Month Total Exposure Average Exposure
March 167.5-man—rem 0.269 man-rem
April 285.2 man-rem 0.486 man-rem
May 145.5 man-rem 0.212 man-rem
Expenditures

Costs chargeable to the outage work are listed in major categories below.

Note that the cost summary is not complete as some invoices are still

outstanding.

Labor:
Turbine Generator

Other Labor

Materials:
Turbine Work
HP Work

Other Refueling Work

TOTAL COST

$224,159.15

898,693.28
$1,122,852.43

$15,410.95

28,185.69

215,085.97
$258,682.61

$1,381,535.04
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INTRODUCTIONS

The first H, B, Robinson refueling outage was scheduled for a six week period beginning
on March 16, 1973, Major work to be accomplished consisted of unloading the entire
core to the spent fuel pit for TV inspection; reloading the core with_53 new fuel
assembliesy inspection and repair of steam generators; inspection and maintenance of
the thres reactor coolant pumps; replacement of both turbine low pressure rotors;
inspécﬁion of the turbine and associated systems; inspection and rewedging of the
generator; performance of reactor internals inspection and inservice inspection; work
on approximately 1Ol miscellaneous maintenance items; calibration of plant instrumen-

tation and controlss and performance of some 3L refueling interval periodic tests,

The actual work spanned 58 days exceeding the original schedule by 13 days. There
were three distinct phases of the outage: work prior to flooding the refueling cavity,
the refueling operation; and work following draining of the refueling cavity, Detaii
gensrator operations were accomplished in parallel with refueling work and are
described in Attachment 1 of this report., Refer to the chronological sequence of

events and tables 1-3 for an asbbreviated description of the outage,
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- SECTION I

OUTAGE WORK PRIOR TO FLOODING REFUELING CAVITY

In prepsration for refueling, filling and boration of the spent fuel pit was begun
‘on March 1L and completed on March 17. The boration was accomplished utilizing

portable heating and mixing equipment provided by Dow Chemical Co.

The inception of the outage occurred at 1:31 P.M. on March 16 when the plant was
separated from the grid. The afternoon of March 16 was expended in performing AEC
licensing startup tests. Weekend activities through March 18 consisted of perfor-
mance of periodic tests requiring hot shutdown conditions; modification of the
pressurizer cover lifting lugs; additions of permanent reactor system level
indication piping; and.estéblishing plant refueling shutdown conditicns including
injection of hydrogen peroxide,; cooldown, and purification.. The turbine generator

disassembly was begun on March 18,

All work crews were on site by Monday, March 19, At this time the primary system
was drained down, and work began in earnest on the primary systems and turbine

generator, Transfer of new fuel from the new fuel storage building to the spent

fuel pit was also begun on March 19, This initial transfer was completed by March 22,

Work accomplished.during the first week of the outage, March 19 through March 25,

included the followings

a, Removal of the pressurizer safety valves for inspection and testing,

b, Disassembly of reactor coolant pumps "A" and "C" for inspection-See Attachment 2
for details,

Co Eddy current inspection of steam generator "A" tubes and ultrasonic inspection

of steam generator "RB" cladding-See Attachment 3 for details,



do Reactor vessel head disassembly which included removal and storage of missle
shield, resistance checks of CRDM's, discommection of reactor head wiring,
installation of instrument port protective sleeves, removal of ventilation
dvcts, removal of reactor vessel head inéulation, and relaxing and removal
of reactor vessel studs,
e, Check out of the refueling transfer system, fuel handling tools, and fuel
manipulator crane.
f, Disassembly of main steam relief valves for installation of new internals,
Zo Installation of spare excore source range detectors,
h,  Preparation of the seal table for replacement of fixed detectors and thimbles,
i, Removal of insulation for inservice inspection and valve minimum wall thickness
verification and commencement of inspection,
5, Disassembly of turbine and generator including removal of exciter, rémoval
of crossover pipes, removal of generator rotor, and removal of low pressure
roﬁdré;-
The above reference to the fuel transfer system checkout consisted not only of testing
the system but also performance of modifications, The fuel manipulator crane was
modified by the addition of g?ipper up-disengage circuitry . which permitted move-
ment of the crane when the gripper was disengaged and retracted a foot into the
maéto Originally the gripper had to be fully retracted prior to crane movement.,
Another change to the manipulator was the addition of a tape measure to the gripper
assembly to provide a redundant means of verifying that a fuel assembly was in full
down positioho This indication is in addition to t he gripper slack cable light,
The manipulator was then successfully test operated. The transfer mechanism was

modified by the addition of dual locking collars to hold the main drive sprockets



securely in position., A checkout of théftransfer carriage revealed that the

emergency retraction cable was stopping the défriage prior to it making its full

travel to the spent fuel pit cahélo This problém was alleviated by relocating the
cable catch on the carriage some 6 inches aft of its original location, This permitted
full travel and also maintained the emergency retraction function, A problem was also
experienced with the upender in the spent fuel pit, The motor operation of the upender
wag erratic and very rough. Investigation of the.problem.indicated that the mechanical
brake was the source of tréubleo Thére was also a slight misalignment problem, The
brake was repaired and the upender operated satisfactorily. A spare motor was also
obtained in the event that the problem reoccurred. Other portions of the refueling

checkcut proceeded without problems,

The eddy current testing performed during the week indicated two defective tubes in
steam generator "A", The ultrasonic inspection of cladding in steam generator "BY¥
revealed no cladding separation thus eliminating the possibility of an extended outage

for cladding repairs,

The preparaticns made at the seal table were for replacement of eight failed fixed core
detectors and two plugged moveable detector thimbles. Preps consisted of retracting
the thimbles to clear the bottom of the core, cutting.off the retracted section,
plugging the end of the severed thimble with sealant, instaliing a valve stuffing box
at the seal table to prevent leakage when the cavity was flooded; and inserting a

20 foot long push rod into the stuffing.boxoy The removal operation to be performed
when the refueling cavity was flooded would consist of pushing the thimbles up into
the empty reactor core using the push rods, The thimbles were then to be pulled out
the remaining distance using air operated vise grips, They would finally be cut up
under water, placed in a specjial transfer basket, and transferred to the spent fuel
pit for storage, After the cavity dréining, the push rods would be removed, and the

replacement items installed,
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Reactor coolant pump "A"™ and "C" inépection indicated that seals 1 and 3 required
replacement on both pumps. Duve to past problémé'with oil leakage, gaskets were
replaced on both oil sumps. Westinghouse recomménded that the oil in the pumps

be replaced with a different grade lubricanfo This replacement oil was not
immediately available, Therefore, while the oillwas on order it was decided to
leave the pumps disassembled setting on their casings and route the leakoff to the

- reactor coolant drain tank during the time the refueling cavity was flooded,

The first phase of the outage was brought to a close during the second week,

March 26 through April 1, Work accomplished during this period is listed helow,

a, Setting and sealing of reactor cavity sandplugs, nuclear instrumentation covers,
and seal ring,

bo Installation of stud covers and guide studs

¢, Check out of RCC change fixture

d.  Unlatching of part'léngth and full length rods

e, Removal of reactor vessel head; removal of reactor internals, and refueling
cavity flooding, |

f,. Set up of refueling television cameras, skimmer, and refueling lights.

2o Condensate pump inspection

h, Emergency diesel inspection

i. Removal of turbine hlade rings; charting of low pressure turbine rotors,
disassembly of turbine valves, and removal of high pressure turbine‘rotor

j. Removal of generator wedges and stripping of phase leads (See Attachment 1 for
details of inspection and repair)

k, Completion of inservice inspection



All preparations for reactor ca?ity floodingAwerg completed by Tuesday, March 27,

At 9:15 A,M, that day, the reactor head was ini£ially lifted and flooding of the

cavity begun, However, the flooding was aborted Qhen leakage was detected in the
reactor sump area, There were also minor lesks at the steam generator mManway cover

and the incore insgtrumentation seal table, - Attempts to repair the leaks were completed,
but a second attempt at flooding the cavity on the afternoon of March 27 was again
unsuccessful due to leakage around the seal ring and sand plugs. Following repairs,

the next. attempt at head 1ift took place on Wednesday morning, March 28, Leaks still

persisted at the seal ring around the vessel flange,

During resetting of the reactor head; to continue leakage repairs, a loud metallic
noise was heard with the head at the 9 foot elevation, The head lowering was
stopped, and investigation revealed that the control rod drive shaft in core position
N-7 had failed to enter the reactor head thermal sleeve guide resulting in bending
both the driveshaft and thermal sleeve guide' extensively., (See enclosed figure 1 for
clarifiéatibn)oﬂ In that the reactér vessel head could not now 59 set back on the
vessel;, it was decided to remove the head to storage, unlatch the full length
driveshafts, remove the ﬁppér internals to storage, reset the head on the Vesseis
drain the cavity down; and repair the leaks in the cavity prior to proceeding with
refueling, The water level in the.cavity was brought up to the 10 foot level,

lead shielding installed on the floor of the manipulator, and the above plan of.
action carried out. The bent driveshaft was unlatched via a short handled drive-
shaft tool operated from a bosun's chair. The reactor vessel head was set back in

place by Thursday morning, March 29,
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Reactor cavity seals were remade on the seal ring and sand plugs, and the cavity
successfully flooded on the afternoon of March 30, The clarity of the water was
very poor due to the pumping of water back and forﬁh to the refueling water stdrage
tank during initial flooding attempts. The weekend work was spent in attempts to
purify and filter cavity water and in installation of additional underwater lightingo

The manipulator crane was also indexed during that time.

Removal of the condensate pumps during the week revealed deterioration of the first
stage sections of both pumps. One pump was shipped back to the factory for repairs,

and parts were ordered to repair the other pump on site,

Turbine generator inspections during the week indicated more work than was initially
planned, Numerous cracks were detected in low pressure stationary blade rings,

and cracks were found in two sections of the tenon cover on the high pressure rotor,
Cracks werg'also discovered in some generator phase leads. Repairs were started on

the cracked blading during the week. Charting of the low pressure numker 1 rotor

was successfully completed and charting of number 2 rotor begun.

With the cavity flooding all major primary system work was terminated, and the first

stage of the outage was thus completed,



SECTICN LI

WORK DURING REFUELING OPERATIONS

Major work during the second phase of the outage consisted of fuel movement. Attenticn
was alsc directed to secondary side maintenance and work on cther systems not requiring

primary system access. Work for the week of April 2 through April 8 is enumerated helzw,

1. Unloading of reactor core,

2. Manufacture of reactor vessel "0” rings within containment.

3. Disassembly and repair of circuiating water pumps 'B¥ and‘”C”.

4, Performance of charging pump vent and drain modification.

5. Replacement of incore detector drives and encoders.,
"A, Repair of reactor head damaged thermal sleeve.

7. TV inspection of-fuel assemblies.,

8. Weld repair of turbine stationary blading, inspection of moisture separator

reheaters, charting of low pressure rotor aumber 2, and rewedging of generatecr.

9. Internals inspectiocn.

10, Plugging of leaking feedwater heater tubes.

Fuel movement was beguﬁ'at 5:30 A.M. Monday, April 2. The first thimble plug that was
attempted to be transferred was partially latched and could not be reinserted in a fuel
assembly. Subsequently, the thimble plug was snared via a rope, unlatched, and tied‘
off in cavity. The thimble plug was latter removed to the spent fuel pit as scrap along

with the removed incore thimbles,

The clarity of the refueling cavity water did not improve significantly until April 4.
Televisior cameras and high intensity lights were used in an effort to speed up fuel
movement, but little headway was made uﬁtil the water cleared. A portable filtraticn
system witrh 200 GFPM flow and 25 micron filters was installed on the evening of April &

and conditions improved.



Prcblems also arose with the operation of the fuel manipulater crane. The gripper
assembly operation became erratic on several occasions and would neot latch or unlatch,
These conditions were remedied by exercising the manipulator and checkiqg it on a
dummy fuel assembly when the probleﬁ occurred. A galling of the gripper assembly on
the spent fuel handling tool occurred on April 6. The tool was freed up by lubri-
cating with neolube, Due to the erratic tool operation and poor initial water clarity

only 142 fuel assemblies had been removed from the reactor core by April 8.

Crn April 4 while attempting to transfer an RCC (R~04) from fuel assembly A-19, it was
found that a vane and two rodlets had separated from the RCC spider hub, The fuel
assently and broken rcdlet were'transferred to the spent fuel pit where the rodlet was
later examined using air operated vise grips and TV. The broken RCC was stored in tkhe
RCC“changewfixture for further inspection. As a result of this failure all other RCC
hub assemblies were inspected with TV equipment. No anomalies were cbserved in any
other RCC's. Radiation measurements of the broken rodlets indicated that they had been
in the full séram position iﬁ the core for a significant time. The calculated time

the separatéd vane was in this position was about 8000 full power hours. No anomalies
were observed in the control rod guide tube or in the braze joint at the hub. There
were no positive indications as to the cause of failure, but it was most likely due tc
less than full strength of the braze joint. There was no evidence of excessive crud
buildup or debris that might have caused abnormal 1oadings'on the rod. This RCC (R-04)
and the one in initial core position N-7 (RCC R-37) where_thé driveshaft was bent were

replaced during core reload with new RCC s, (See figure 2 for view of failure)



Werk was begun on April 5 on repair of the damaged thermal sleeve in the reactor head.

[

This repair consisted of cutting the canopy seal at the rod travel housing with s

el

special cutting tool; removing the rod travel housing; cutting the thermal sleeve belzw
the sleeve stop and underneath the head; removing the damaged thermal sleeve from the
underside of the head; installing a new thermal sleeve and welding in peositicn; and
reinstalling and welding the rod travel hoﬁsing in place. Inspection of the reactor

head and thermal sleeve area during repairs revealed no extensive damage other than
g

the bent sleeve. The repair was completed on April 15,

Manufacture of three sets of reactor vessel P0Y rings was'cémpleted during the week.
Due to poor accessibility to the equipment hatch and the fact that the "0 rings as
manufactured cannot be carried into containment through the personnel hatch, it‘has
become necessary to complete final manufacture of the *0* rings.wiﬁhin containment.
This process consists of coiling the Y0¥ ring material such that it could bé carried
into containment, making one weld on each *0¥ ring; and silver'plaﬁing the weld. These

operations were readily completed without delay.or interference..

Disassembly of the two circulating water pumps revealed sections broken out of the

flow deflectors on both pumps. This same condition had existed on the other pump ard had

been repaired in November, 1972, New sections wefe rolled and welded in place to repair
~ the deflectors on “B"” and "C” pumps. Additional braces were Wéldgd on the deflectors

to add more support:andpreclude recurrence of the failure.



Werk proceeded cver the week on weld repair of the turbine stationary blading.

~N)

‘ Rewedging of the generator also continued during this time. Charting of the rumber
low pressure rotor was completed on April 2. inspection of the mcisture separator
rekeaters (MSR) revealed cracks in the baffling in all four MSR's. Work was Eegun
cn cutting cut the old baffles and welding in thiéker baffling. The decision was made
to repair the cracked tencn ccvers on the high pressure rotor by grinding down the
peened sections of the tenon, removing the cover, installing a new cover with undersized

tencn holes, and repeening the covers in place.

Werk for the fourth week of the outage, April 9 through April 15, is listed below:
a. Completion of core unload,
b. Burnable poison change out in spent fuel pit.
c. Completion of region 2 and 3 TV inspection (see table 3).
d. Ingpection;and_repair<Qf;feedwater;hﬁater_dréin;pumpso
e. Inspecticn and repair of service water pumps.
f. Installation of new residual heat removal flow orifice,
go Ccmpletion of intermals inspection (see table 3 and attachment 5),.
k. Removal of incore thimbles,
i. Modification of non-regenerative heat exchanger,
j. Inspection and repairs of main steam isolation valves.
k., Lapping and reassembly of turbine control valves.
1. Installation of new turbine low pressure rotors and repair of high pressure
rotor tenon COVers .
m. Generator phase lead repairs and completion of generator rewedging.
n. Inspection of condenser
Fuel movement during the first part of the week was slowed up due to probleﬁs wich the

' fuel manipulator crane. ' On Monday, April 9 with only 15 assemblies left in the core
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the manfpulator hoist moctor locked up., The trouble was located in the brake contactor
and corrected, However, problems still persisted-with the manipulator and the gripper
failed to cperate on the morning of April 10, At that time there were 9 fuel assembies
still in the core. The problem was traced to a faulty air operator cylinder. Due te the
preblems experienced with latching the gripper, it was decided to pull the gripper
assembly up through the crane mast and replacerthe gripper and air cylinder. When the
gripper was removed, it was found that its guide pins‘were galled. This gglling was
surmised to result from crud buildup on the fuel assembly guide holes and misalignment
due to fuel bowing. To alleviate this problem the guide éins on the new gripper that
was installed were turned down undersize to provide more clearance. This cperation was
compieted and the manipulator operational by the evening of April 1l. The refueling

cavity was not drained for this operation,

During the lull in fuel movement, TV inspection of all region 2 and 3 fuel assemblies

in the spent‘fuel pit was completed. Also, a special tool was assembled, and the

damaged driveshaft and guide tgbe cover removed from the upper internals. While awaiting-
final ccre unload; Eﬁe burnablé poison (BPRA) tool in the spent fuel pit was checked out
and a leak detected on one of the air ;ylinders° Ihe tool was removed from the spent

fuel pit, and the faulty cylinder replaced.

Coré unload was completed by 3:00 A.M. Thursday, April 12, TV inspection of region 2
and 3 fuel was‘completedg and the burnable poison change out begun. Two problems were
experierced with the BPRA tool. Difficulty was experienced in inserting the tool into
a BFRA insert, The tool was removed from the water and a burr found on one guide pin,

This burr was polished off and operation of the tool proceeded. On the morning of

11



April i3, the hand crank on the BPRA tool froze up and the trouble was found in an
excessiveiy galled bushing. A new bushing of brass was machined and installed in
place of the stainless unit. Two BPRA's could not be inserted into their inserts and
were tied cff in thé spent fuel ?it° The BPRA change out was completed at 9347 AM.,

on April 15,

In paraillel with the work in the épent fuel pit area, work proceeded on remcval of

the 10 incore thimbles and the reactor internals inspection. The thimbleslwere removed
by Saturday morning, April 14. The internals inspection which had been in progress
since the inception of the core unload was completed Sunday, April 16. A sgecial
borescope inspection was performed on the guide tube in core position N-7 where the
driveshaft was bent and no damage was noted, During the time t?at no fuel was‘being
meved in the containment, a new hoist motor was installed on the manipﬁlator crane.
Another problem arose whenithe ﬁanipulator drive motor failed to operate; The trouble
was fcund in the control circﬁitry and a new resistor and SCR were installed to rémedy

the situation.

The feedwater drain pumps and the service water pumps were disassembled during the week
and inspected. A defective weld was repaired in drain pump "A"., A faulty bearing was

rerlaced in the "BY service water pump.

The ron-regenerative heat exchanger shell was removed on April 10 and a modification
performed. This change consisted of the addition of a support in the U-bend section

cf the tube bundle to prevent vibration induced tube failures.
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Rewedging of the generator was completed on April 12, and'generator phase lead repairs
begin on April L. The turblne low pressure rotor number 2 was set 1n.p1ace on
Wednesday, April 11 and the number 1 rotor 1nstalled on Apr11 13. Work then proceeded
on instairlng the low pressure inner cylinders. Work contlnued on MSR repairs and the
high pressure cenon cover repair. Inspection of the condenser was performed during the
week and a cracked thermal sleeve, cracked steam dump valve support straps, and several

tubes requiring plugging were discovered.

A1l work critical to beglnnlng core reload was completed by Sunday, April 15 and the
final week of the second stage of the outage was begun on Aprll 16, The work
accomplished during this flth veek, Aprll 16 through Aprll 22, is summarized belows
a, GCore reload. i |
b, -Removal of 1rradlated sample.
c,‘ Modlflcatlon of res:dual heat removal heat excbanger°
d. Installation of loop RID restralnts°
e. Installation of upper internels,_
fo Installatlon and latching of drlveshafts.
g. Addition of feedwater thermal sleeve at Junctlon of auxiliary feedwater line
and main feed 11ne in containment.
h, Modification to pronide regenerative heat exchanger overpressure protection,
i, Installation of iow pressure turbine covers and completion of high pressure
rotor tenon repairs;v -

j. Completion of generator phase lead repairs and retying and insulation‘of

generator.
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Core relcad was begun at 3:00 A.M. con Monday, April 16. Prcblems were experienced
with the spent fuel handling tool galling again. Also, the chain drive on the
manipulator crané index system broke. While the chain was being replaced, the spent
fuel tool was test operatgd on the dummy fuel assembly and became lodged in a fuel
storage racko. To extricate}the tool it was required to cut the rack with remctely
cperated shears. The grippér assembly on the tool was subsequehtly replaced, and

no further problems were experienced with the operation of refueling tools,

Loading of the core was slowed somewhat by bowing of scme region 2 and 3 fuel assemblies,
The refuveling sequence was altered to.sét these assemblies to the side of the core,

and then box their locations in with adjacent fuel assemblies pricr to insertiocn of the
bowed assemblies. The reload was completed at 6:17 P.M. Saturday, April 21, Core

locations were then verified via TV,

The irradiated sample specimen was removed with difficulty on Sunday, April 22.
This was followed by reinstallation of the upper internals, replacement of 5 control
rod driveshafts determined to be excessively bowed during the internals inspectioa,:

and latéhing of the driveshafts.,

During Ehe week, the "A" residual heat removal heat exchanger shell was removed and the
tube bundle‘modified. This change consisted of adding additional support-in the U-tend
area and installing stainless steel strips in the straight runs. This.is intended to
prevent vibration induced failures. Attempts to isolate heat exchanger *B* were

unsuccessful, and due to the time involved it was nct modified.

14



Ancther modification begun was the addition of thermal sleeves at the junction of the
auxiliary feedwater lines and the three main feedwater lines. This change was made
due to past problems with cracks developing in the jeoint due to thermal stresses. This

modification was begun on April 16 and completed May 4,

Yet ancther system change accomplished dﬁring the week was the addition of a 3/4" bypass
line arcund valve CVCS 310A to provide overpressure protection of.the regenerative heat
exchanger. This protecticn was originally provided by valve 311 which would 1Lift when
excessive pressure existed on the valve disc° This arrangemeﬁt'proved unsatisfactcry
due ko excessive back leakage through the.valve° This modification is intended t©o
correct this problem.
Boéh low pressure turbine cover sections were set in place during the week and bolting

/ . ' »
up coperations continued. Generator retying and insulating also continued. MSR repairs
proceeded throughout the week, and high preséure rotor feﬁon machining and ncn-destructive

testing was completed.

With the draining of thevrefueling cavity and setting of the reactor vessel head'in place

on Monday, April 23, the second phase of the outage was completed.
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SECTION TiT

WORK. FOLLOWING TRAINTNG OF RE”UEITN CANTEY

L K TR A T ST AT SN K

The reschor head was seb In place by 8200 A M, Monday, April 23, Cavity decone

tamination was then begun in preparaticn for reassembly of the reacter vessel head,

With the refueling caviby drained, work wef'umed on the final stages of maintenance
124 9 g

involving

start up tesbting. Work

o

b,

Co

d.
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£
go
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Jo
ko

1o

the primary sysbem, Some two weeks of work remained prior %o beginning

b

tems accomplished during this period are listed belows
Removwal of inner centainment air lock door, refurbishment, and reassemvly,
Final eddy current and ultras @nﬁc ingpection of eheam generabtors and
explogive pluggling of two tubes in steam gensrator AW

Agsenbly of reactor coolznb panp@ A" and "C" and Lns@@utﬁon and regquired
maintenance of reacior coclant pump PB.¥

Setting of high pressure turbine rotor in place and continuance of turbine
assembly

Completion of meisture separator reheater repairs and condenser repalirs.
Reasgsembly of reactor vegsel head, -
Instellation of generator rotor and Peﬂs@embﬁy of gensrator,

Completion of regicn. "A" fuel assembly TV inspection,

Installation of new incore thimbles and fixed detectors.

Reassembly of condensate pumps.

Repair of residual heat removal isclaticn valve RHR 750,

Modification of praasurizer spray valves L55A and LS5B,

Replacement of defective excore detectors.

Once the refueling operaticn was completed, containment integrity was no longer



requireds the imner containment persomnel alr lock door was removed

«

and reburned to the fasiory for refurbighment of fis cenbact surface. Difficudiles

had bewn exporienced with proper sealing of the deor, mnd the eperating mechanism
did net eperzbie snsotnly. The door was welugballed, and Yhe operaiing mechanlen

s a0hy 2ot AU S S W o
overnaunl completed by April 29,

°

Removal of the reactor guldes studs and stmwu*‘as and 1ifting of the eavity seal
ring sad nuclear instrumantziien exoore coversg proceeded wlthout dslay, However,
£inal tensioning of ihe reachor sbtuds was held up somewhat as the temperature of

the reacher hezxd was slowly reised and stabilized above the minimum reguired borgueing
temperature ¢f 90°F, The stud installiation was finally completed by Monday, April 30,

Rzactor head “nsuiaiAam ‘nstallation was alse complebed ab that tims.

Wrile welateoning part lengbh rods, 2 low reslshance reading was found on a pard
lengin sbator in core pesition F=10, Rod posiitien indicabor coils were removad
arcand the defastive stator, and a new stator wag Installed., This replacemsnd

was compleved on Tussday, May 1. In parallel with thie repair, all instrument port

and part lengih conoseals were insialled. Final hea dneluding installation

of vendilation znd wiring and setiing of thew completed by Saturday,

G 2
I

Wren the water level in the primary loop piping was lowered to the maintenance
level, ths shteam generator manwsys wers removed and preparations were made for
regumpilion of the Inspecilons. FEddy current inspection of steam generater "AY
was bagun on Monday, 4Lpril 23, and inspection of stesn generator "CY was begun
in parailel on April 24, Ultrasonic inspection of ithe tube sheet cladding of steam

generators A" and "C" was performed on April 2k, and reVealcn no further cladding

fo
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doterioration or fallure of the re?aired sections. Oteam ganerabor "BY eddy corrent
fmmpection was begun on April 26, A1l thess ingpections were complebed by Tuesday,
May 1, and no other deterlorated tubes were detected. Essentially, 1005 of the

tubes on the inlet side vp to the first btube bundle supports were inspscted im all
three steam generators. The two defective tubes in steam generator A" that were
found during the first stage of the outage were explosgively plugged oﬁ Wednesday,

May 2, One of these tubes (75% indication) had shewn up on the eddy current inspection
performed in 1972, but the data had been misinterpreted at that time. The data
gbtained during this ocutage indicated that the tube had not deteriorated any since

the lagt inspection. This indicates thab the improved contrel of plant chemistry

and continuous blowdown hag arrested the tube fallures.

Other major-work within containment, involved reassembly of reactor coolant pumps
PAY and "CY and disassembly and inspection of reactor coolant pump "B." Seals
1 and 3 were replaced in pump "B¥ as they were in the other two pumps. £11 three

punps were reassembled and wired wp by Sunday, April 29,

Turvine generator work proceeded to the final stages of assembly. A feeler blade
inspection between the.peemed sections of the high pressure rotor tenons and_teﬁon
covers indicated that there was not a flush fit at these points. C@ﬁsequentiyg Vt
all the tém@mg were repeened prior to installing the rotor, The high pressure
rotor was then seb in place on Tuesday, April 2. The gsmeraﬁorirmﬁor went back
in pesition on Thursday, April 25, Moisture separator reheater repairs were come

pleted oa April 2k, and all condenser repairs were finished by May k.

Steam cuts were detected on the main steam stop valve stems during their ingpection,

b
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New gezl rings were machined with a tighter tolerance than the stock rings in order
to seal the stemzs. These new rings were installed and the valves assembled on

May i, New stems are on crder and will be installed when available,

The insballatien of new incore thimbles and detzctors was begum on Saturday, April 28,
A1 cenmactions and a check out of the system was completed on Thursday, May 3.
Two power range ezcore detectors (N-L1 and N-Ll) were also replaced during this

time pericd,

The pesidual heat removal isolation walve, RHR 750 (14" deuble gate valve), pre-
sented a uwique problem in isolation for maintenance purposes. The valve is located
below the centerline of reactor loop piping, and there is no jsolation valve between
it and the loop. To work with the valve, it was necessary to drain the primary
piping teléw the loop nozzles. This of course resulted in the loss of RHR flow,

and ths resuitant build up of heat in the reactor core. In order to determine the
decay heat buiid up during such an 6peration, a preliminary test was rum while
monitering core thermocouples and source range instrumentation., It was found that
the system cculd be 1solated some b houfso The valve was then successfully worked
while monitoring the above instrumentation. The valve disc was reméved from the
stem, the bonnet set back in place; and the RHR flow re-established to cool the
core. The walve lower gate retainer was replaced to correct the seat leakage problem.
The level was once again lowered; the valve bonnet removed, and the valve finally

reassgenmbled,

An important modification performed during the last stage of the outage was the
ceaversion of the pressurizer spray walves, 455A and L55B to a bellows seal

arrangement. Numerous packing leaks resulting in forced outages had previously

19 .



occurred with the eriginally installed valves. It is hoped that the addition of
the bellows seal and the redundant packing will provide a more reliable valve sgbtem

seal and prevent any outages for future stem leakage repairs.

The reassemvly of plant systems was drawing to an end by the weekend of May 5 and
6. During that weskend, the sbteam generator secondary side hydrostatic test was
completed and the primary system was closed. The sandplugs over "B" reactor loop
piping were removed and the insulation inspected for wetting as a result of leakage
during refusling operations. A section of insulation was also removed from the
reactor vessel for inspection. No residual boric acid accumulation was noted in
these areas., Fiiling and venting of the primary system was completed early Tuesday,
May 8 and leaks were detected at one instrument port connection and nine fittings
atubhe«incorg.instrumentation seal table. These lesks Were corrected, and cold

start up tests were begun on Wednesday, May 9.

The turbine generator was also proceeding concurrently with the completion of the
primary side work. A turbine oil flush was completed on Monday, May 7. The generator
air test was started that day and finished Wednesday, May 9. The turbine was placed
on turning géar Tuesday, May 8. Final assembly of the exciter and the hydrogen

cocler systems was completed by Wednesday, May 9. With the turbine om turning

gear Wednesday morning, a high pitched noise developed at the governor end of the
number 1 low pressure section. This nolse was traced to the turbine rotor bearingso
Subsequently, all low pressure turbine bearings were removed and their surfaces
scraped and trued., Bearings number 3 and 5 seemed to be the source of the noise,

and all repairs were completed by Saturday, May 12. The weekend of May 12 and

May 13 was spent in completing work on the turbine electro-hydraulic control system.

20



Cold start up tests were completed Friday, May 11. A primary sysﬁem hydrostatic
'beét, ‘amd boric acid leakage inspection were performed Saturday, May 12. This was
followed by .ir;itiation of hot start up tests which were completed Sunday, May 13,
Initial criticality was then achieved at L:27 P.M., Monday, May 1L, Then following
a day of turbine telemetry tests and zero power physics testing s the plant was

put on the line Wednesday, May 16, Thus the outage was officially concluded with
the only remaining work being completion of power increase physics testing and

final turbine balancing,
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SUMMARY

The Pirst week of the outage proceeded on schedule, There was some time lost in
orienting contract workers and setting up for steam gemerator eddy current testing.

However, the actual work was performed without delay.

Werk first began to lag behind schedule in the second week., The reactor coslant
pumps reassembly wasg not completed as o:iginally planned_due to a change in motor
oil which had not been anticipated and was not readily available. This did not
delay refueling operations as the pumps were left setting on their casing and seal
leakage was routéd via temporary hoses to the reactor cecolant drain tank. Time

was lost when the refueling‘cavity was not successfully sealed and four repair
attempts were required before the leakage was controlled. An unscheduled repair
developed during this period when a control rod drive shaft and reactor head thermal
sleeve were bent in the process of.setting.the reactor head in place. The required
repair was later performed off_critical path. Once the;rereling cavity was flocded
a two day delay resulted due to poor water clarity. This condition was apparently
the result of the stirring up of the refueling water supply on the several abérted
flooding attempts. The condition was corrected during the following week ﬁith

the addition of a portable filtration systémo The turbine generator overhaul also
experienced some delays during the week. Unscheduled work was required to repair
cracks in the turbine stationary blading and the generator phase leads. This work

was not finally completed until near the end of the outage.

The first fuel assembly was moved on Monday of the third week of the outage.
The unload proceeded slowly as operators required some time to become accustomed

to manipulating the refueling tools, The manipulator crane also performed erratically
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and eventually required repairs prior to completing core unload. During the wnlead
& broken control rod was detected, This rod was replaced during the core lead .
and did not result in any significant delay. The core was finally unleaded on

Thurazday of the fourth week of the outage,

. Further unanticipated problems developed involving the turbine genmerator work
wnen two cracked tenon covers were detected Qh the turbine high pressure rotor.
Also broken deflector plates were‘discovered in the moisture separator reheaters,

The required repairs were made without major delays,

The work performed during the weekend of the fourth week was expedited and ﬁimely
completed in order ‘that core reload could begin on the fifth outage week. Work
performed during this weekend included the burnable poison rod change out, incore
thimble removal, .completion of reactor head repairs, and reactor internals inspection.
Work on the turbine generator also proceeded very well during this week with all
repair problems being resolved and no further repair items' developing. Both low

pressure turbine rotors were set in place during the week.

The core reload wés begun the fifth week of the outage. The operation was delayed
somewhat during the initial stages due to recurrent problems with the spent fuel
handling tool and manipulator crane. These items were repaired, and the reload
proceeded without further delays except for problems with insertion of some bowed
fuel assemblieso The reload procedure was changed to accomodate the placement

of these agsemblies.

During the fifth week turbine work proceeded to this reassembly stage. Also
attention was concentrated on completion of secondary side work and modifications

during this latter portion of the outage.



Cafe reload was completed on Saturday, April 21 some five weeks inﬁo the 6utageo

The sgixth and seventh weeks were then speﬁt in major reassembly involving the |
turbine generator and the reactor vessel head. Algo final priméry plant maintenance
involving reactor coolant pumps, pressurizer spray valves, steam génerator inspection,

and residual heat removal valve was resumed during this period.

The test program phase of the outage was initiated during the eighth week. These
tests revealed certain areas requiring final adjustment or replacemént of items
to meet specifications. This work proceeded to the initial criticality stage

on Monday, May 1L, 58 days following shutdown. The plant was then back on the

grid by Wednesday, May 16.
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March
March

March

March

March

March

March

15

18

19

20

21

22

23

24

(Friday)

(Sunday)
(Monday)

(Tuesday)

(Wednesday)

(Thufsday)

o

(Friday)

(Saturday)

CHRONOLOGICAL SEQUENCE OF KVENTS

Sﬁutdown for refueling 6utage

Completed Spent fuel pit fill and began Eurbiue-
generator disassembly

Started ne& fuel movemenﬁ to spent fuel pit, commenced
heéd sfripping, and'starﬁed calibration work

Removed pressurizer safety valves for inspection & testing,

removed SG MA" & "B manwaya, disassembled main steam

E .
"PORV, started disassembly of RCP "A” & '""C', checked stud

. i
tensioners, started fuel ttansfer system modifications and,

3

checkout, and began preparations for inservice inspectiorn.

Installed spare NIS source range detectors, removed exciter,

removed turbine: low pressure covers, and ultrasonically

ifspedtedicladding.in SG "BY.

Disconnected CRDM's, started eddy current inspection of

SG “A”, ran resistance checks on CRDM's, disconnected seal
table thimbles, and completed moving new fuel to STF.

Installed instrument port protective sleeves, repaired

up-ender in spent fuel pit, and began removal of reactor

vessel studs.
Prepared seal table for thimble replacement, began RCP
motor inspection, removed turbine low pressure rotor No. 1,

and pulled generator rotor,
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March 25 (Sunday)

March 26 (Monday)

March 27 (Tuesday)

March 28 (Wednesday)

Coﬁplet?d reactor vessel stud removal, completed SG "A"
eddy current inspection (found two deteriorated tubes),
removed turbine low pressure rotor No. 2, retracted incere
thimbles, completed partiai RCP reassémbly (awaiting parts
for final assembly - pumps are uncoupled setting on casing
and leakage through leakoff lines ié channeled to reactor
coolant drain tank), and pulled lcop "A" sand plugs for
inservice inspection,

Installed sand plﬁgs, studhole covers, guide studs, and

seal ring; found broken phase leads in generator; started

. TV installation and unlatched part length rods.

Completed fuel transfer checkout, started emergency diesel
maintenance, finished closure of SG manﬁays, started
wedging of generator, started cavity flood and head lift

at 9:15 AM. and 5:00 P.M. (was aborted on both attempts

to repair leaks)_ |

Lifted reactor Vgssél head at 3:30 A.M. (leaks persisted),
bent control réd drivesﬁaft in position N-7 when setting
head back in place, raised water level to 4 feet and
removed head at 11:15 A.M. to. proceed ﬁith internals
removal, unlatched full length control rods (unlatched bent
driveshaft using short hanéled tool), found cracks in turbine

low pressure blade rings during their removal, and set new

turbine low pressure No. 1l rotor in place to begin charting.
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» March 29 (Thursday) Removed upper internals to étorage, completed inservice
inspection, completed. turbine LP-1 charting, completed
turbine valve disassembly, and set head back in place and
lowered water level to continue with attempts to repéir
seal ring 1eakagé.

March 30 (Friday) Flooded cavity (still have slight leak) and removed head
to storage, removed turbiﬁe high pressure rotorglset
turbine LP-2 in place for charting, received AEC license
to move fuel, completed refueling TV installation, and
started weld repair of turbine blade rings.

March 31 &Saturday) Cavity Qater clarity very poor, inétalled additional

| lighting in cavity, inétailed cavity skimmer, and indexed
ménibulatof crane.

April 1 (Sunday) » Began:eondensate pump maintenance, started manufacture
ofvreactor vessel Y0" rings inside containment, and
continueg cavity water purification.,

April 2 (Monday) Moved first fuel assembly at 5:30 A;M.; had problem
latching fitst thimble plug and tiéd‘it off in cavity with
rope; had difficulty latching manipulator gripper; completed

4cbarting LP No. 2; and shipped turbine blade ring for
repairs.

April 3 (Tuesday) Started circulating water pump maintenance, detectea two
crackea shrouds on turbine high préssure rotor, fcund

broken baffles in moisture separator reheaters, and began

charging pump vent and drain modification.



‘[' April & (Wednesday)

Apr’il

April

April

April

5 (Thursday)

6 (Friday)

9 (Monday)

10 (Tuesday)

Completed disassembly of main steam stop valves,
discovered two rodlets and vane broken cff of control

rod R-04 while making RCC change, completed condehsaﬁe
pump diSassembly, hooked up additional filtration on
refueling cavity, and began replacement of incore detector
drives and encoders.

Completed turbine low pressure blade ring repairs,
completed removal of moisture separator reheater baffles,
started repairing reactor vessel head damage sustained
when driveshaft was bent, and began TV inspection of fuel
Reassembled main steam PORV, ultrasonic inspected.
generator phase leads, and found more‘cracks in LP Ne. 2

blade rings.

Manipulator brake locked up and was repaired, completed

‘circulating water pump work; started installing turbine

LP No, 2 lower blade rings; started turbine HP shrcud
repair; and completed reactor vessel "0’ ring manufacture.
Completed emergency diesel work, started non-regenerative
heat exchanger modification, manipulator gripper failed to
operate (pﬁlled gripper from mast and replaced gripper and
air cylinder), cbmblete& incore instrumentation hardware
replacement, and reméved damaged driveshaft from upper

internals.
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‘ April 11 (Wednesdéy) S Set turbine LP No,:Z inl place, repaired Qamaged cyvlinder on
' BPRA tool, found cracked thérmal sleeVes & steam dump supporis
in condenser, completed_manipulator repairs, completed non=
regenerative he;t exchanger modification, and staftedAfeed=
water heater drain pump work.

April 12 (Thuréday) | Completed core unload at 3:00 A.M., completed wedging of
generator, started BPRA change out, inspecteé guidé tube
location where driveshaft was bent, and starte& removal4of
incore thimbles, _

April 13 (Friday) - Replaced bushing oq‘BPRA tool hand cranké installed new
RHR flow orifice, set turbiﬁe LP No. 1 in place, started
stretching bolts on turbine LP No. 2 ou»terAcyii:i'ndelz"_q and
compléfed alllturﬁine Qeld reﬁairso

Apr11:14 (Saturaay)‘ ' .Completed incore thihblé femoval,AsEérted genérator phase
lead repairs, tﬁrbine blade ring répaired at factory
returned to site, proceeding with internals inspéction,
and started stretching,turbine LP-1 ‘inner cylinder bolts.

April 15 (Sunday) : Completed BPRA shuffie, completed reactor vessel head

o repair, installed new manipulator hoist moﬁor, and completed
‘intgrnals inspectién;
VApril 16 (Monday) 4 ~ Started fuél feload at 3:00 AoMo,.problems witﬁ spent fuel
| handling tool; compl;ted t;rbine HP shroud repair, qhain dgive
on manipulator broke'and was repaired, and started feedwater .

thermal sleeve modification.
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Led new grivier bead o spect el handlieg el
res.ved Jivergn o leits from faed, sand remcved RHR tear
excl uiger shell,

April B9 T sdav) Ses artine Low pressure couvers o vlate, complened

i
P

feedwaner heiler deain yump vrenalrs, Los

vesiraings, rece.ied replacement RCC & ifvservied in rew

faoel mssemnly, and re-eramined some Inservice iospesniiv areas

Apeid 20 (Friday) Starzed RHR hear eychanger madificavion and wtled reacuor

vessel "O" vings,

&

T
bl
F
[
Lot

Lebed core weload aw 6317 oMo and verified cire rositiong
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April

April 24 {Tuesdav) Started reaszsembly of

off RGP ME, verformed regenerazive heat exchanger over-

pressurizavion madificavion, compleved turbine BY rogoer

cencr repeerntng and sedf rotor in place, completed

] ovalve reasseably, compleied moisture separator

reheater Laf o vltrasonic inspecrted claddirg in

SGis MA" and "G, rted TV fngsrec:
fuel pun, cenplered

staried reac

Grrrens i SG U,



25 (Wedvesdiy) Compleved tosrecion of 8. Co A", con frridiaced

sarple and >..;,ed Tan

B T generator, Compl

RCL MA" reassest’ ind completed RER heas exchanger

mesdlUnea i,

Apcil 26 fegan eddy curcenc inspecuion ol S. G TRY, sel Lurtire
Hoe T cover, frsialled geuerabor rotcr, and cospleved ™

instection of regrin A fuel,

sueam stowr valves, completed caviny

canainment air

Lo correct seab leakage, und

|
1,“_!_“1“ 1o,

Lo
2
‘ ey
b
)
O..
o
]
vo?

S
Anril

g TeACLOT vessel siuds, lanched pars

lengzh rods, tegan pressuricer spray valve medificac

completed roine crossover 1latgico, and

part length concseals and

=2

May 1 (Tuesdav) Replaced defective pari length stator, completed steam

gerierator inapection, and installed instrumeni pors

May 2 {(Wednesdav) ugged two cuobes L S. G. MAY, dnsialled

flange, replaced defective NIS detectors,

lezed all turbine boln stretching.

May 1

Ged reacerr venitilanico o, made #inal check of

instrunern? Ltiasted curbine ER control system, and re-

Sreecalled rressurizer salevy vilves,
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May 4 (Friday) installed head wirirg, reassentled main stesm stcp

check valves, corpleted condenser repa , completed

pressurizer valve modificaclion, and completed

feedwiter zleeve modi;

May 6 (Sunday) Cozpleted So G, secondary hydrostatic test and flushed
turbine Lube ol system,

lay 7 (Monday) . Tastall S, Go primary =

Ay eevers, started gemerals
alr test, coupled excicver & generator, and inspected
s ! g 5 I

around reactor vessel for traces of borie acid.

ry aV%" Ts repxired small leaks;

o

Mgy 8 (Fuesday) Filled nnd vented prima

and pui turbine orv uurnﬁrg gear,

\\s}

May 9 (Wednesday) Began cold startup tests, detected noise in low pressure

end of turbine, and adjusied RCP UC* o gei proper seal

'

S leakaf? flow, :
May 10 (Thursday) Investizated nolse In turbire and found problem in

bearings {bearings were inspected and their surfaces tried

[

May 11 (Friday) Repl#ced defective rcd position indicater coil and set
reactor misgile shield.

May 12 (Seturday) Performed primary system hydrostatic test and borlc acid
leakage inspection, énd began hot startup tests.

May 13 (Sunday) Completed condernser tube ﬁlugging and closed ccndenser:

perfcrmed malin steam safety valve test, and completed hot

startup tests,

(=
i~

May (Menday) Achlieved Inltfal cricicality at 4:27 P.M.
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TABLE 1

LIST OF W

LI e ey €FIT0 E

Ak _ACCOMPLTSHED DURING OUTAGE

remars e

STRUCTURES

r

Modify Pressuvrizer Cover Lifting Lugs

Venting Modification
rang Cheskoud snd Inzpection
Overhauled Pergonnzl Air Lock

CGeneral Cleaning and Painling of Containment Floors

REACTOR COOLANT SYSTEM
Reactor Coclan®t Pump Mzintenance

G”{)la:“‘*i Three RID's

}-4'

stalled Permanend RV Level Piping

Installed Cavity Skimmer and Filtration

Instzlled RTD Restraints

Repaired Damaged Reactor Vessel Head Thermal Sleeve
Replaced Five Control Rod Driveshafts

Removed Trradiated Sample from Reactor Vessel



in Bump and Install New Hangers

>y
E
o’
-
e
(@]
Q
=3
@3
ol
.

Tnevected Incors Thermocoupls Junciion Bex Temperature Contaol
Instalied New Moveable Detector Drives and Encoders
Replaced Defeciive Excore Detectors

SAFRETY INJECTION STSTEM

Spray Pump Undervoitsge Modification

e

Completed SI Hot Leg Injection Modification

+

eio

Steam PBresk A? Modificastion

Reforbished Valves 868, 869, and B870's

EVMRRGENCY "DIESELS

Inspect Diesels & Cenerstors

STEAM GENERATORS
Eddy Current Inspected Tubes
U, To Inspected Cladding
U, T, Girth Weld
Plugged Two Tubes in SG A"

Inapected 3G Secondary Side Tubesheet with Fiberscope

N
Is’>)



e

shalled New Orif

s rs 1 U
Modified Heat Exchanger Pa¥

=yl
ol
j=v]
-3
\J1,
<
[

=

[

-~
7
!-J

MISCRLLANEQUS PRIMARY SIDE ELECTRICAL WORK

Afzserhied Irradiaiion Tool & Provided

w
s
Q
Iz}
£
m
®

Replsced Hasa of Spent Fuel Handling Teol

Replaced Grippsy and Alr Oyiinder on Manipulastor

m i

Replaced 4ir Cylinder on Burnable Poison Tool

P"

COMDONENT

Converted COW 735 to MOV
Repsirsd COW Inlet Flange Leakage at “B" RHR Heat Exchanger

CHEMTCAL AND VOLUME CONTROL SYSTE

hr
o
o
-,
} 4
o)
e
<
&
L
7
}.J
o)
%

Pump Vents & Drairns

Repaired CVCS 2hi Flange Lsakage
Regenerative Heal Exchanger Modilication

Non-Regengrative Heat Exchanger Yodification
CVCS Holdup Tenk Recirc. Modilfication
Install P& Rlender Flow Trangmilbor

(epaired Volums Control Tank Lovel Alarms

]

Replaced 2CL Valve Infternals



SERVTCE WATER SYSTEM

THRE

MATHN |

LT T Y SRS
e GO W ['?i:'u T

Hooster Ponp Motors

ING GENERATOH

Replaced LP Rotors and Repaired Cracked Blade Rings
Inspected HP Section and Replaced Ssction of Shroud
Tnspected % Rewedged Generator
Maintenance con Msin Stop & Conurol Vaives
Inspected Eeheat & Intercept Valves

Renewed Turbine Thermocouples
Adjiusted Exhsust Hood Spray

Repaired Eccentr ic” ty Pickup

t

Checked Turbine Low Vacuum Alarm

Checked EH Control Syutcm

Inspected Exciter Air Temperature Control
Inspected Hy Cocoling System

Repaired Cracked Phase Leads

€2}

TEAM

Instslled New Internals in PORV RVI-1,2,3

Removed Atomospheric Dump Valves

Repaired Damage@ Moisture Separator Reheater Baffles
Repaired Main Steam Isolation and Stop Check Valves
Pegan MSR Drain Tank Modification

Repaired ¥S Safety Valves Seats

Installed Indicstor Wiring on MS JIsolation Valves



FEFDWATFER SYSTEM
Tnstalled Seal On "C* Feedwater Check Valve

Repzired Leaks st Aux;Lwaﬂy Feedwater Pump Discharge Lo

e

Connzcte
Repaired Feedwater Pump Couplings
Plugged Leaking Tubes in Feedwater Heaters

Installed Auxiliary Feedwater Thermal Sleeves

MISCFTLLANEOUS SECONDARY SIDE WCRK
Overhauled Heater Drain Pumps
Retuhed Vacuum Pumo Vscuum Switches
Packed Numerous Valves
Repair "A" Vacuum Pump Oil Leskag

- P
4

Weld Repaired Circulating Water Pumps

MISCELLANEOUS ELECTRICALIWORK
Replacea Circuit Breaker on C-Phase Transformer ,
Inspected and Cleaned Load Centers
Instrument Bus Inverter Modification
Tnstalled High Level Alarm on "S5B* Feedwater Heater
Modified MCC-L
Changed Turbine Emergency 0il Pump From MCC-5 to MTC=6
Installed Reactivity Computer
Installed Startup Rate Meter on RTGB
Installed Rod Position Indicatoyx Surge Suppreasor

Inztalled Refueling Water Storage Tanlk High Level Alarm

. CONDENSATE SYSTEM

Inspected Condenser, Repaired Cracked Internal Supports, & Plugged Leaking Tubes

Repaired Condensate Pumps

[k

[+

ed Piping

[

Pt

Auxiliary Feedwater Pump Dischsrge Into Condensste Storage Tank



TARLE 2
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1375 FER

51 DURING CUTAGE

FE NO,

2.1 Safety Injection and Ewergency Diesel Test
2,3 hecumulabor Chesk Valwes Leskage

bl
C_QS

2.6 Isolatien Valve Seal Water System

neck Valve Cparabilif
361 Conbainment Spray System

.0 Servies Water Syshtem

5.0 ' . I & C Calfbraiion Checklist

6.1 i XV Bus Underfrequency

7ol Boric Aeid Biending System

12,2 Radiation Monitoring System

13,0 Emsrgency Control Station Tests
18,1 Turbine Trip Ssipoints

16,2 ‘ Containment Vesusel Sengitive Leak Rate and
Penetration Pressurigation Sysbem

1603 - Containment ITsslation Valve Teghs

18,0 Chemical and Velums Cenbrol Heldup Tank
and Pump Test

18471 Waghe Sump Tank and Pumps

2.1 G

. Hod Dpop Test

23,2 Emery eu:,y Diesel Aubi
T)ﬂj fien

(]
%
g+

with Safely

23,3 Emergency Diesel Field Flash

f cem T IS WL I e B N
ton Hob and Cold Lep Check Valws



24,0
251
25,2
25.3
26,0

27.0

HYAC Pans and Filber

v

Main Steam Safety Valves

Mm:m Shean Stop Valve

Ruiwl ing Sf; Lem Ind

Post Aceddent Hydrog
Sampling ’*ymem

MISCELLANEOUS TESTS

1o Regideal Heat Removal Sysbem Flow Messuremsnt

2. Flow Verification of Safeby Injeection Sysbem

3, Steam Generator Szoon

davy

lic Steam CGenerstor Differential Pr

;

5. Primary S Bydrosbat

6, TInspection

ie Te

7. Spent Fuel Pit Alarms Test

8. Stari-Up Tesis

Qo

bo

Co

de
€
go
ko

=zt

Hydvostatic Test

egsare Tegt

for Boric heid Leskage

Control Rod Machanism Timing

Cold Rod Drop Tests

Rod Position Imdication Tests

Rod Control Tesghs

Hot Eod Drops

“Initial Criticality

Beran Dilubion and Addition

Degign Check Tests

Power Level Inerezse

e*‘l sede

gen Venbing and



TABLE:

5 PERFCRMED DURING UUTAGE

AT TS TR T A T T L A

1o  Extent of inspection
A, Binocular ingpection of all fuel duving core unload

ien of peviphery of all four sides of every fuel assemtly

2. Results of Inzpeciion

A, Iligh of fnomalies Observed During Fuel Inspection

(1)

Assembly ID Red Axial (2)
Number Face Number - Loeation'” Descripbion of Anomaly
<2>(Bb‘tween grids __ end )
ACT ... e None
AT 96% 1 b5 - . Celilapse
3 56 - Collapss
: 6 5=6 Collapse
180° b Kb Cellapse o
&03 : Neme
AQY 1800 9 5.6 Collapse
A0S 1807 2 5-6 : Collapse
1800 T 5-6 Collapse
AQ6 270° 6 5=6 Collapse
180° 12 -6 . Collapse
90° 13, 1k, 15 5-6 Bright area, scratches
A07T 27¢° 9 5-6 Collapse
: 27¢° 7 6=7 Collapse
27¢° 10 - =6 Collznse
AOB T86G° 9 b=b Collapge
A09 270° 10 k-5 Collepse
O‘D b 5-6 Collapse .
: 90 3 5=6 Collapse
Al0 270° 2 56 Cell apse
9 0* 1¢ 56 Collapse
?80 T =6 C@LT&p&m
27¢° V4 2=3 Circumferential failure
A1} None '
Aj2 o b Cob  Collapse _

(1) Left to right on dest gmated face,

Note: Horizontal linas are for reading clarity only and do nol zeparals assembliss.



Azgenbly ID

A s T Rod (1) Ahi:ﬂ

Number Face Number Dase ‘}yumt of Anomaly
o L 1=2 Bawsd; failed rod
180 1l =6 Collepge
: : 1 80(3 : ik 2=3 &l ? *h‘:, deformabion
13 @@ 10 67 Colla “'ﬁ.‘? 28
O _ o Sk
XA o ? - 5.6
| o 11 =5
£15 210 b 56 C@ﬂdpse
- 90 1k 56 Collapee
£1O : &\TO”}.G‘
XK T6eo 2 g6 Collapse
A18 180, 3 56 Collapse
180° 8 (Seecend §=6 ‘Collapse
90 3 Rew) 45 Collapss
Aji 9 9@\. ’ 6 =5 Collapse
220 0° 12 56 Gollapse -
A2 None
A22 None
£23 None
ﬁ.ﬂ;}é None
5 - Naone
ﬁzf; | 270° Eh 56 “Eoliapse
A28 909 L 56 %m%e
. sllapse
i%% 180° _ 6 5=6 Collapse
A3 T60° =7 433?““1 . | “Iiméi bie coilapse
e oW ) | %’& e collapse
t : . None
Aéﬁ / None
A3 @ I 56 %ﬂiagoe
A36 Wo;* 12 5eb Collapse
. ‘ 180 10 5-6 Collapse
A§8 None
3 ‘ None
Ah(’) _ Neme
I 180° 9 8.6 o
a2 = Cellapse
e Ncme
Mﬁh Nene
e . Home
Al N None
o _ N@ne
AL Nane
AL? Nme
155 _— I . e Nens
. Ab it 00 - - NC)'L’?L? )
el 9 3 5-6 Collapse
123 Nune
2. : Metal ot jec { on underside
T S e A 0 A AT J M 0 '@19




bazembly ID Rod (il Axial (;

Numb e ] Face Numbes Locabion 2) Degoripbion of Aoomaly

BO%-BiE . None ohserved .

BL6 0° Top nozzle holdedewn spring
not full up

Bl:7-B52 , L _ Vone ohzerved

co? ' Nene

co2 None

Cco3 Nene -

cely k-5 Machining ehip on under
side of boltom nozsie

C05-C17 None

Cid 180~ 1 Wire or 1/8% welding rod

: » - dn grid

C19-C26 Naone :

C27 o° Top nozzle holde-down
spring not full up

¢28-C31 Nene

c32 180" Top nozzle spring not full

C33-C37 5 None

C38 1807-90° 14=15(1807) 1 Forelgn matter above bottam

' ' nozzle

39 90° Spring not full up

ChO . Nene

Thi 507 15 ' I Smail wire in grid

Cli2-C51 ' Neme

c52 o° ‘ Top nozzle spring

siightly depresgsed

II. REACTOR INTERNALS INSPECTION

1, Components Ingpected
A. Lower Internals
a, Upper Support Flange
b, Baffle Assembly
¢o Barrel Mid Flace Joints
d, Upper Core Plate Guide Key
eo Lower Core Flate

fo Bottom Therms) Shield

LG



B @ axm o arn PSR
€o &ig‘g;m:?;zt Yeyuiars

fo Feel Azsenmbly Cuide Pins

<

go. Fiow Mizaers

C. Centrel Red Drive lines

2, Methed of Inspeciim

A, TV inspechion of RCC gplders and rods

m\

B, Boreszspe imspechicn of upper and lower internals

Co TV inspection of imbarnals (sele@ted areas)
D, Measurement of bafile gaps via shim gages

3. Results of Inszpeciion

A, Slight bowing of RCC driveshafi J-3, L-7, F-12, and E=11 (subsequently
repiaced subjest driveshafts)

B, No other anamolies identified

TIT, VALVE MINIMUM WALL THICKNESS INSPECTION

1s Scope of Work

A, Verify wall thickness of reastor coolant boundary valwes larger than
1" nominal pipe

B, Ulbtrasanic inspect 25% of the valves of each size; manufactured by
same vendor, and &f szame material

0y



2, Ingpechion Performad

Y

4 total of 76 wvalwes within the defined

A, Ultrasemic ing
boundaries
it

3, Resgults ¢f Inspecbion

A, B11 valves were within minimum specified requirements except valve
56 (pressurizer relief valve)

[

B. Accepbtance of valve 156

a, Measured wall thickness adjacent tc the thin wall area is about
638-73% greaber than minimum value

bo Mechanical properties of wmaterial excead minimum values by 6,29%

in tensile and 3%.4% in yisld strength

o S K1 " & 3 . L@ <
co Maximum filuid service temperabure for the valve is 677 F for
which the caloulssed mintmum wall 4hickness 15 6.9% below the
measursd thin wall area

do Valve is within acceptable minimum wall thickness range as specified
” in MS8-8F-66 for btutt welded valves {valve was procured to ASA
B16-5 specificeiicn for flanged end valves)

IV, STEAM GEVERATOR INSPECTIC

1, Extent of Inspection {3260 tubes per SG)
A, Eddy current inspectsd inlet side tubes up to first support
a, Inspected 3091 tubes in SG "A"
b, Ingpested 3202 tubes in SG "BY
c. Inspected 3116 tubes in SG "CY
B, Eddy current inspected 1h6 tubes in SG "A" around the U-bend sechbion
Co Ultrasonic inspected tube sheet cladding in all steam ganeraﬁﬁrs'
2, Results of Ingpection

ation and one 92% indication in SG "A" (tubes
glvely plugged)

A, Detected one 7% ind
Iy explo

were gubgaguentl

B, No cladding deficiencies detected

oo



V. INSERVICE TNSPECTION

1., Scope of Work
A, To fulfiil the requiremsnis of section ¥I of the ASME Boiler and
Pregsure Vessel Code weqmr* sg that & portion of inspections be come
pleted by expiration of one- third of ‘th@ 70 year iaspection fntervale
B, Tt is estimated that there will be ¥wo refueling ocutages during the
Pipgt cne-third of the inspection interval and the ingpections have
been scheduled aceordingly.
2, Inspections Performed During Outage
A, Visual and Ultrasenic Inspectioms
a, Reactor Vessel Studs & Nuts (19}
b, Pressurizer Shell Welds (9)
c. Pressurizer Support Skirt Weld (1)
do ' Steam Generator Channel Head %o Tubesheet Weld on all 3 Generators
e. Reacbor Coolan® Pipe & Welds (L)
f. Loop "A" Accumilster Discharge Weld (1)
g. 3 Inch Pipe Welds (12)
h. L Insh Pipe Welds (8)
i, 8 Inch Pipe Welds (5)
jo 10 Inch Pipe Welds (k)
k., 12 Inch Pipe Welds (1)
1. 1L Ineh Pipe Welds (1)
# Numbers in parentheses indicate number of items i{nspected
B, Visual and Dye Penexizmznﬁ Inspections
a. Safe End Welds (9)
b, Ho% leg RID Bypass Lines (7)
. ¢. Cold Leg KETD Bypuass Lines (9}

d, Loop Drain Lines (3)



3o

e. Loop Seal Imjecktion Lines {8)
f. Cold Leg Safety Tnjection Lines {3)

g. Hot Leg Safeby Injecticn Lines (L)

h, CVCS Letdown Line (2)

i, Auxtiiary Spray Line (L)

% Numbers in parentheses indicate number of items inspected

Inspection Results

A,

B.

Dye Penebrant Inspastion

a, A linear indication %" in length wasg found in pressurizer spray
line eibow to safe-end weld

Corrective Action

a, The indication was ground ocub and falred into adjacent base
metal

Ultrasenic Inspection

a, Apparent slag inclugion (0.080" diameter) detected in steam
generator "A"

Acceptance of Slag Inclusion

a, Indication was noted in pre-gervice ingpection and has shown
no change in state due to service

b, Worst case analysis of indlcation shows no detericus effects

¢, Defect is determined to be of no structural ecomsequence and
steam generator has full integrity

50
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. B, POSINSOA #2
REACTOR THTIRHALS PERFORMAHCE EVALUATIONS
SECTIGH 1

[NTRODUCTICN

Westinghouse, in cooperaticn with Carolina Power and Light COmpany,
participated in a reactor internals and core component mechanical
performance evaluation progran during the first refueling shutdown
in April, 1973. The program was initiated in January, 1973. This
report covers the preparations and results of the program.

The H. B. Rebinson #2 Reactor was the first of 1ts generation of core
and reactor internals design to be available for inspection. As a
result, the opportunity was taken to perform a complete inspection

in conjunction with total unloading of the core.

However, the reactor lower internals were not removed and it was.

therefore, not possible to inspect the reactor vessel and the out-
side of the Tower internals.

1-1



SECTION 2
SUMMARY & COHCLUSTONS

A program was carried out during the first refuleing shutdown of the

H. B. Robinson Reactor to inspect and evaluate the performance of the
reactor internals and core components. The scope of the inspection

was expanded to include a more detailed evaluation of the rod cluster
control assembly (RCCA) drive rods and guide tubes because of an
incident during defueling in which the reactor head was set down‘on the
RCCA drive rod from core position N-7 resulting in the severe bending
of the rod and damage to the vessel head thermal sleeve.

In the course of the inspection, one RCCA was found to have a separated
vane. This failure occured in the RCCA from core position L-11. This
control rod was not involved in any previous operating malfunctions.

A detailed inspection was carried out on the bent drive rod, thermal
sleeve, guide tube, RCCA and the fuel assembly from reactor position N-7.
tlo damage was found in the guide tube, RCCA or fuel assembly. Since

] W e e £ A -~
U b.‘,‘ it Guv o7 chigerance

iU appeared that the incident was Cause
conditicn, other drive rods were inspected, and four suspected
drive rods from reactor locations J-3, L-7, E-11, and F-12 were

replaced.

A comprehensive inspection and study was carried out on the failed RCCA[]).
In addition, all other RCCA's were inspected for possible damage. The

failed RCCA and the RCCA undar the bent drive rod were replaced with new
assermplies.

Arcas of possible concern in the upper internals and the inside of the

lower internals were inspected using the TV camera. No anomalies were

-

{17 "#. B. Robinson - Control Rod Failure". Letter TO-HWK-70, April,

1973.  See fAppendix 1.



observed. Four thermal shicld flesure supports were also examined with
a borescope through the lower cove plate and were found to be in good

condition.

Copies of video tapes showing results of these inspections are
enclosed with this report. Appendix II.is a listing of inspection
items showing the edited video tape position for cach itenm. 4



3.1

§£c710£”3

PTION

PROGRAM DESTRI

GENERAL

A description of the scope of inspection and pquipnent required are

included in this sectinn. The original intention of the program was
a standard inspection of the upper internals and inside ot :the lower
internals along with a routine inspection of all KCCA spiders and a
fow RCCA rods. The scope of the inspection was increased to include
a more detailed inspection of centrol rod drive shafts and the RCCA

from core position L-i1.

3.1.1 Scope of Inspecticn
Information of particular iwportance in the evaluation of
each of the components included the Tollowing:
1. Condition of wear and alignment surfaces.

2. Integrity of wear and alignment surfaces.

W

Condition of mechanical fasteners, alignment pins, and

T liSme At ~ace
L tiil; werors .

4. Free movenent of movable components.
5. Corrosion product formations.

6. Mechanical distortion.

7.

Presence of debris.

Components included in the evaluation were as follows:

3.1.2.

1.. Reactor upper internals.
2. Reactor Tower internals.
3. Drive line components.

Inspection Instruments

The types of inspection instruments available were as follows:

1.

A portable underwater T.Y. system, consisting of an under-

water camera, telescoping handling fixture, video monitor,

and video tape rucorder,



3.2

\

3.1.2 Inspection Instruments (continucd)

2. An underwater borescope with the capability of inspecting
to a water debth of about 60 feet. '
Binoculars for use when favorable results were possible.

4. Photographic equiprent, with all of the instruments for

documentation of results.
3.1.3 Preparation for Inspection

The preparation consisted of planning and coordinating
Westinghouse efforts with those of the Carolina Power and
Light engineering and plant personnel, preparation of written
procedures, and consultations on scheduling. Layouts of the
cavity area were prepared to verify that all of the equipment
and procedures were compatible with the shysical layout of
the plant. Equipment was checked out and prepared for shipment
to the plant site.

INSPECTION PLAN

The overall plan called for the inspection of the upper internals,

inside of lower internals, four flexures, three RCCA drive rods, all

RCCA spiders and the rods from at least six RCCA's. There was a con-
tingency plan to remove the lower internals in the event that the inspect-
ion results deemed it necessary. Had this been done, the outside of the
lower internals and the vessel would have been accessible for inspection.

~The inspection was initiated with the RCCA's rods at the RCCA chance

fixture as RCCA change out was in progress. fext, the RCCA spiders

were examined in the storage racks of the spent fuel pit.

Upon removal of all fuel from the reactor, the first step in the

inspection plan was icok at the flexures. This was done to determine
the need for removol of the lower internals which would have required
4 certain amount of set up time. Four of the six flexures were

inspected with the bLorescope.

Following the flexure oxam, the borescope was gsed to examine the
inside of two RCCA quide tubes in the wbper oackaae. The cuide tubes
vere H-7, which had ine bent drive vod. and 7-4, which was reolaced

following the stuck XUl dncident of dovemser ch, 1970,



. 3.2 INSPECTION PLAN (continued)
. The underwater T.V. syster was then set up in the telescoping T.V.
handling tool for the inspection of the upper packade and the inside

of the lower interneis.

Visual examinations and observations were then made on drive shafts
in the upper package. The bent drive shaft from core location N-7
and the shaft from core location J-3 were removed from the pool for

closer examination.

The Internals Inspection Procedure, RF-144 is contained in
Appendix III. ‘



SECTION 4

LHSPECTION RESULTS

4.1 UPPER & LOWER INTERNALS BORESCOPE IRSPLCTION

4.1.1

4.1.2

Thermal Shield Flexure Supports

The borescope vias set up with an overall length of 56 feet using
the polar crans for assewibly. The scope was then transfered to
the hook on the manipulating crane and lowered through a hole

in the lower core plate. In this manner, the flexures at 35°,
90°, 140° and 270° were examined and all were found to be in

excellent condition.

RCCA Guide Tubes

he borescope was set up with an optical section which allowed

straight down viewing. The borescope was then lowered into

the guide tubes. By this method it was nossible to view each
RCCA guide plate. Guide tubes from core positions N-7 and P-6

were ingpected in this manner and there were nog defects.

R P

4.2 UPPER INTERNALS T.V. INSPECTICH

4.2.1

4.2.3

Upper Core Plate

A representative area of the upper core plate was inspectéd.
Items of major concern included general surface condition, guide
tube and support column fasteners, thermocouple runs, fuel
alignment pins, orifice plate and core plate alignment pin

keyways at 0% and 270°. These items were normal.

Guide Tubes

Several guide tubes, at core Tocations H-14, K-14, £-11,

B-10, B-§ and -5, were examined externally in detail with the
television. A1l areas appeared to be in good condition.
Support Columns

The support columns at core locations J-34, G-14, P-13, C-12,
B-0, and L-7 were cianined in detar, daing the television,

- 3 v e 1
and were noria.

G-



4.2.4 Upper Support Plate
The upper support plate was éxamined and its general condition
was normal. Thermocouple conduit runs were normal, as were the
fasteners for the support columns and Guide tubes. The top
support plate alignment Keyway could not be inspected due to

interference of the upper internals lifting fixture.

4.3 T.V. INSPECTION INSIDE THE LOWER INTERNALS
4.3.1 Upper Support Flunge

The upper support flange was inspected, with emphasis placed
on the cooling nozzle welds, barrel to flange weld, and head
and vessel alignment pins and the locking devicé welds. The
results showed all components to be norimnal.

4.3.2 Barrel Mid-Plant Girth Weld

Approximately 50% of this weld was inspected. No anamolies
were observed.

Lower Core FPiate

I
(9%
(€%}
-
-

Items of concern on the lower core plate were the fuel
assembly, guide pins, access cover bolts, core support
column bolts, and the instrument guide column bolts. All
items appeared normal, however, there was a noticeable
deposit on tiie fuel assembly guide pins that had the
potential to influence the fuel assemply loading. Sub-
sequent monitoring of fuel assembly iocading revealed

the condition was tolersble. The deposit is believed

to be boric acid [H3BO3] and will retdrn fo solution
during initial phases of reactor operation.

4.3.4. General Inspection

Other areas in the core barrel inspected included the baffles,
baffle bolts, top former and the upper core plate guide key.
Tnere was normal surface contact on the quide keys. A1l other |
areas appeared normal.

4-2



4.4  CONTROL RCD DRIVE ROOS
The drive rods from core locations M-b, P-b, and L-11 were removed Troim

‘ the upper internals and placed in storage racks on the cavity wall. A

television examination of these shafts indicated no abnormal operational

marks. However, there was light colored ceposit in spots.-on

these rods. The deposit was found to be easily recsloved with a slight '

“rubbing" action. The bent drive rod from core location N-7 was removed

from the pool for visual inspection and photographs. No unusual marks

were found on the drive rod, but there was a deep "gouge" on the inside

diameter of the guide tuve retaining cover.

A visual inspection of the drive shafts in pléce in the upper package
indicated that some were bowed abnormally. A tool was improvised to
measure the distance of the top of these bowed rods from the center

. line of their quide tubes. As a result of these measurements, a
recommendation was made that the four rods, from core Tocations
J-3, L-7, £-11, and F-12 be replaced.

4.5 RCO CLUSTER CONTROL ASSEMBLIES (RCCA'S)

The T.V. camera was set up at the RCC change fixture and the rods from
six RCCA's were inspected. MNo unusual marks were found on these

rods.

An inspection of all full-length and part-length RCCA's was conducted in
the spent fuel pit by television, and recorded on video tape. A1l RCCA
vanes and fingers, except the KLLA from core position L-11, were

intact and in good condition.

The broken RCC from core position L-11 was examined in the RCC change
fixture. The roc was 1ifted and viewed with the TV. No marks were found
on the rods. The contrel rod was then removed from the assembly, leaving
behind the broken vane with two rods attached. This assembly was then

transferred to the spent fuel pit. There, a.renote gripper suspended from



T0-JTk-110

B April 23, 14/
IPPEGDIX T ATTACHMENT

H. 5. ROBINSON - UNIT s} TO-HiiK-70

FAILLD CONTROL ROD VANE

DESCRIPTION OF PROBLEM

A vane from the RCC Assembly frou core position L-11 was discovered separated
from the spider hub during operations in RCC change fixture in conjunction

with core unlgading.

SUMMARY OF INVESTIGATION

The following special inspection and evaluation was initiated immediately upon
discovery of problem:

(1) Visual inspection of all RCC's in RCC change fixture
during withdrawal of control rod from fuel assembly
to determine if any other control rods were similarly

affected with separated vane.

(2) Visual inspection of each RCC Spider Assembly in fuel
asserbly in spent fuel storage rack. Lach vane attach-
ment was inspected c]ose1y for indications of separation.
Integrity of vane was measured by condition of tack weld
at top side of each vane.

(3) Detailed visual 1nspection of separated vane,'spider,
and associated rodlets.

(4) Radiation measurements of rodlets from scparated vane
and main control rod assembly to determine approximately
when during piant operation the separation occurred.
(5) Visual inspection using borescope inside control rod
" guide tube of failed control rod for enomalies resulting
from failure or contributing to failure.
(6) Review plant operating history for operating irregulari-
ties that may have relationship to failure. This included

CRUM and rud scram drregularities.

Yotee



SUMMARY OF HESULTS

1. Only one RCC Assembly was irvolved. Ko anomalies were observed

in inspection of reneining RCC Assemblies.

2. Radiation measurements, revealed the rodlets on the separated vane
three feet from top were 4t 4 leve)l of 1.1 x 10" R/nr compared with
600 mr/nr for the rodiets on the main control rod adsserbly. This
result indicates the scpardted vane with the two rodlets was in
the full scram position in core for a significant period of time
wiile the remaining rodlets with spider assemdly were in the normal
Tow flux position witndrawn from the core. Calculations indicate
the period of time wes cbout 8000 full power hours of plant cperation.

3. No anomalies were observed in the control rod guide tube. There
were no significant marks observed on the control rod or in the
yuide tube that would indicate rod Jjamming from debris.

4. No event in plant operating history could be related to failure

1ncident.

5. ~%ithin the limits of the inspection, no anomalies were visable in

the braze joint.

DISCUSSION
Tne ubst Tikely failure mechanisms are:
1. Less than full strength of the bracze joint on RCC Assembly.

2. Abnormal loading on RCC Assemdbly due to presence of debris.

Ther. were 1o positive indications as to cause of failure. Since no markings
Tnarceling interference or impact were present on the failed vane, it would
gpboar Lhat the joint was aot overstressed because of jamming from debris.

On the other hand, from visual examination of the braze joint there was no

Tdtcation ot Yack of braze. \

Gl THETE was HO ubvivus ovidonce oF debris Jemming the control rod in
Lt U o, this whes NGL pie fube e possibilily sinoe Wire were problens
vl vl ductng plant st Lap tes g, inoany case, dhe failure occurred

2 ohee 3



D15CUS 10 (cuntinued)

carly 1nothe firsyocycie Js cviaenied by the radiation Jevels measured. s
resul T assures eatensive vperaliny cycles nave been accurnulated with the
otner control rods and any syinlarly affected control rods would most probably

be uncovered by niw.

A similar problem occurred at Conn-Yankee during first core cycle. In that
case two RCC's were tnvolved and the cause after hct cell examinaticn of the
failed joirt was attributed to « ranufacturing defect. The corrective action
in June, 1970, was to replace the two affected RCC Assemblies. There has been

no indication of any problem in Conn-Yankee since that time.

(.”\‘ Ll \JS 10 Un

The faiiure of the vane joint on tne RCC Assembly was caused by either insufficient
braze strength or abnormal loading due to presence of debris. No positive indi-
catiun of.erther ancmaly couid be detected. In either event, the failure did

not cause any damage to tne conirol rod guide tube. This incident is consicered

sn isoiated one and no further gction beyond replacement of the failed RCC

Assestily 15 considered necessary.

3 Cunpiete



. IU-Jiv=110
APPLHULX 1]

Pl TAPE £1 A

ITen TAPE POSITION
RCC-ROS | 0 - 065
RCC-R3S 065 - 126
RCC-RO7 126 - 181
RCC-R36 | 181 - 226
PL -R202 , 226 - 268
RCC-R09 268 - 316
RCC-R2Y 316 - 363
RCC-R43 363 - 417
RCC-R&5 ' 417 - 461
RCC-R32 461 - 499
RCC-R31 499 - 540
'RCC-R35 . 540 - 578
RCC-R33 578 - 619
RCC-R20 619 - 654
RCC-R25 654 - 686

“PLTESRS : ' 686 - 721
PL - From Ass'y C38 721 - 758
RCC-R4] | 758 - 790
RCC-RZ2 790 - 816
RCC-RO6 : 816 - 842

" RCC-R39 - 842 - 869
RCC-R26 869 - 895
RCC-PR10 | 895 - 917
RCC-R18 917 - 942
RCC-RA2 942 - 969
RCC-R20 969 - 996

RCC-ROT 996 -1027

1 nf§



TN-J18-116

CPaL TAPE 42 A

1TEM | TAPE LOCATION
RCC-R11 0 - 082
RCC-R21 . 082 - 148
RCC-R13 | 148 - 205
RCC-R12 - - 205 - 255
RCC-R40 | 255 - 341
RCC-R34 341 - 429
pPL -SR8 . 429 - 495
RCC-R15 495 - 569
RCC-R16 569 - 619
RCC-R14 619 - 683
PL -SR6 - 683 - 732
PL -SR7 732 - 779
RCC-R27 779 - 840
RCC-R34 : 840 - 885
RCC-R24 885 - 928
RCC-RO2 | 928 - 961
RCC-R23 961 - 995
PL -SR3 | 995 - END

ool 5



T0-JTB-116

CPaL TAPE  #3 A

17en TAPE LOCATION

RCC-R17 : 0 -076
RCC-ROB 076 - 140
RCC-R19 140 - 200
RCC-R37 ' 200 - 332
Spider from Primary Source #2 332 - 387
Spider from Primary Source #) 387 - 438
PL -SR4 438 - 486
RCC-U3 486 - 521
Broken Vane from RCC-ROG ' 521 - 600
Replacement of RCC-R34 into Ass'y Al9 600 - 637
RCC Rods in Ass'y A-02 637 - 671
RCC Rods in Ass'y A-11 671 - 71N
RCC Rods in Ass'y A-46 711 - 732
RCC Rods in Ass'y A-22 (Bent Drive Rod) 732 - 914
Thermocounle Column E-13 914 - 959
1/C Kuns from Cojumn £-13 850 - 560
Thermocouple Column C-12 960 - 970
Locking Cups - Base of Column E-13 8970 - 985

Thermocouple Column C-5 ; 985 - END
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10-JTB-116

CPoL TAPE 44 A

ITEM | TAPE LOCATION

Guide Tube B-6 0 - 163
Support Column B-7 163 - 268
Guide Tube [-3 2638 - 327
Fuel Ass'y Guide Pins - Upper Core Plate 327 - 405
i Nozzles . Ves annm
T i) SRR
90° Upper Core Plate Alignment Pin 740 - 765
180° Upper Core Plate Alignment Pin 765 - 788
270° Upper Core Plate Alignment Pin 788 -~ 820
0°  Upper Core Plate Alignment Pin | 820 - 865
Upper Barrel to Core Barrel Girth Weld 865 - END

ey
—~
<
-
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T0-JdTB-116

CPEL TAPEL  #5 A

1TEH TAPE. LOCATION
Lower Core Plate : 0 - 313
270° Baffle ' 313 - 603
gp° Baffle 603 - 770
Drive Rods M-6, P-6 and L-11 : 770 - 950

of 5
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RF-14.4  INTERNALS INSPLLiTON DURING REFULLING SHUTDONY

I.- Purpose:
‘ The purpose of this instruction is to specify the procedures to be

followed in the inspection of the reactor internals.

I1. Prerequisites:

1.

The core has been unloaded in accordance with approved refueling
procedures.

2. The reactor upper core internals have been placed in the storage
stand. ‘

3. The reactor internals lifting rig has been checked for proper
operation for removal of lower internals per the conditions of
procedure RF-9.9 B, |

4. The reactor vessel flange mating surface protection ring has been
placed in position.

5. RCC drive shafts B-6, L-9, and N-7 have been placed in storage
stand on side of refueling pit.

6. Al eight irradiation specimen access plugs removed.

198 Drocaptione:

1. Care must be exercised in monitoring for radiation hazard in the
handling of tools and equipment withdrawn from the refueling
water. ‘ )

2. A minimum, predetermined depth of water over the various reactor’
internals, must be maintained at all times.

3. Personnel must wear special protect1ve clothing in all rad1at1on
danger zones.

4. A1l handling tools must be thoroughly cleaned before insertion
into the reactor vessel.

Iv. *Procedure:
A.  Upper Package Inspection

1. Assemble underwater TV system and handling fixture.
2. Using polar crane, transfer TV to hoist on manipulating crane.

‘ *The sequence of this procecure miay be altered to suit snutdown operating

conGitiuns.



Iv. ' Procedure: (continued)

A.

Upper Package Inspection (continued)

3.

Lower TV camera to top of upper package and inspect
thermocouple columns and thermocouple runs. Inspect
conduits and T/C ends simultaneous with guide tubes
and support colusms. |

Lower TV to bottom of upper package and inspect fuel
assembly guide pins. |
Inspect upper core plate alignment keyway.

Inspect support columns and guide tubes. Special
erphasis will dbe placed on detailed inspection of the
guide tube for location B-6 near the outlet nozzle.
Inspect top support plate alignment keyway and orifice

plate.

Inspect RCC drive shafts located in storage stand.

Inspection of Inside of Lowier Internals

1.

S O Bw N

With TV system in handling tixture ahd fixture attached
to hoist on manipulating crane, lower TV camera to upper
support flange.

Inspect upper support flange.

Inspect inside surface of outlet nozzles.

Inspect barrel mid-plane joint.

Inspect uppar core plate guide keys.

Inspect baffle assembly. Emphasis will be placed on
determination of existence of flow markings in baffle
plates near joints. '

Inspect lower core plate, fuel guide pins and instrument
penetrations. '
Reinove TV system from pool.

Using potar crane, assemble borescope for a water depth
of 52°'.



1v. Procedure: (continued)

B.

Inspection of Inside of Lower Internals (continued)

10.
11.

12.
13.
14.

15..

16.

Transfer borescepe to hoist on manipulating crane.
Extend borescope through lower core plate and inspect
thermal shield flexures.

Remove borescope from pool.

Assemble baffle gap measuring tool.

Lower baffle gage with .005" shim into pool and check
baffle gap at select locations. '
Repeat step 14 with 003" shim and .0015 shim at select locations.

NOTE: Steps 14 and 15 will be perfornied only in baffle areas
which are suspect of leakage as indicated by flow
marking or fuel assembly markings. '

Remove baffle gap measuring tool from pool.

Inspection of Lower Internals Exterior (Optfona])

H W

O W o N O W;m

Lower internais to be renwved Trom vessel and nlaced ino
storage area per RF-9.9B.

Manipulator crane will be Jocated on south side of lower
internals.

Assemble underwater TV system and handling fixture.
Using polar crane, transfer TV to hoist on manipulating
crane.

Inspect irradiation specimen guides.

Inspect secondary core support.

Inspect radial supports.

Inspect thermal shield support pins and bottom flexures.
Inspect core barrel-vessel alignment pins.

perform visual inspection of upper support flange.



Procedure: (continued)

D.

Inspection of Vessel (Optional)

1.

~N Y U B W N

With TV system i1n handling fixture and fixture attached to
manipulating crane hoist, lower TV camera to bottom of
vessel.

Inspect bottom surtace for debris.

Inspect bottum penetrations.

Inspect inside vessel surface..

Inspect Tower keyway.

Inspect nozzle faces.

Remove TV system from pool.

Inspection of Qutside of Lower Internals and Vessel Bottom

With Lower Internals in Place (In lieu of C. & D.)

1.

<)

Using polar cranaz, assemble borescope for a water depth of
37'.

. Transfer boréscops to hoist on manipulating crane.

Lower borescope through irradiation specimen access ports

in flange.

Inspect upper thermal shield supports and top of specimen
chutes. .
Transfer borescope to polar crane and add four, 5' sections.
Return borescope to manipulating crane hoist.

Lower borescope through access holes in lower core plate,
intermediate diffuser plate and bottom support plate.
Inspect bottom of reactor vessel.

Remove borescope from pool.

Inspection of RCC Spiders and Rods

1.

2.

Attach underwater TV system and handling fixture tohoist

on spent fuel pit crane.

Lower TV camera to a depth just above the fuel assemblies
in the fuel storage rack.




V.

Procedure: (continuud)

F.

Inspection of RCC $piders and Rods (continued)

3. Inspect RCC spiders in position in assenblies by passing
TV over top of units.

4. Remove TV system from spent fuel pit.

Set up TV carera at RCC change fixture in refueling pit.
Adjust camera for height sc that RCC rods can be viewed
as RCC is withdrawn from fuel assemdbly.
Inspect selected sampling of RCC rods.

7. Remove TV camere from pool.
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Thermocouple Column

Therracouple Run

Support Colum
Y

Cuide Tubes
Orifice Piate

Upser Core Plate

[y -~ s T
ritgrnent rleyway

Fuel Assembly Guide Pin

Flow Mixers

APPEHL 1V T0-JT13-116
CPL INTERNALS ASSURANCE INSPECTION PLAN
General Assembly: Upper Internals
Recommended
Min T Pianned Points Inspector
Inspection __ Inspection Inspected & Date fesults & Observations

] 2 2 R. Kim

1 18 18 R. Kim
4/14,73

5 10 6 R. Kim
4/14/73

2 4 6 R. Kim

4714773
] 2 1 R. Kim
4714773
1 .. 2 2 R. Kim

4/15/73

2 8 10 R. Kim
4/15/73

1 3 3 R. Kim
4/15/73

Locking Cupns, Conduits
& Swagelok Fitting 0%

Runs Straiagnt & Secure.
Swageloks, Uprights &
Corduit to sunoort
coltun welds all 0%

Coud rot dn,oect duys
to nltierference of
Tifting rig

Column to Does Beam
interface sood. Bolts
& Lecking Cups guod.
T/ Herduare onod

ATl welds appear OK

Pins eppear good.

Surie appear to have
deposits of lignt
colored substarce near
tip & tapered portion.

Locking Hardware good.
Welds to T/C erd stops
good.  Tnerncicusle Hot
Juricticns aupear to be
sound and straignt
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Recommended .
Minimum Planned Points Inspector
Ccmporents Inspection Inspaction Inspected & Date Results & Chservaticrs
Lo : p RES aLrCrs
Upper Support Flange
2. Cooling Nozzle Welds 2 3 Welds on (8) R. Kimi A1l welds sourd
Nozzles 4/15/73 No Anamolies
. ‘ 185° to 280°
b. Barrel to Flange !leld 30° B R 10 0° to 90° R. Kim Weld agpears to be
Two Sides . 4/157732 sound
Cc. Llocking Device VWelds 2 6 12 R. Kim RIY Loah Qars ind
, 4715773 Welds sournd
d. Head & Vessel Alignment 2 ' 4 3 R, Kim AVT viear su-faces in
Pin 4/15/73 good conditicon.  Sians
0F contact on sore
surfaces
baffie Assembly 2 4 ' 2 J.Barnes Soite flcw marxing due
Quadrants Quadrants Quadrant 471577 to fue’ esserbly geids
No horvizortal flow
marks.  Dolts (Ox
serrei Mid-Plant Joints 30° ; 136° 0° to 140° R. Kim No ancralies in wald.
Two Sides 4/15/73 Only marying was nrotondy
maching gy xs
Upper Core Plate Guide Key 2 4 4 R. Kim ATT keys show sigrs ..
4/15/73 contact
Lower Core Plate
a. Fuel Assembly Guide Pins 3 24 Several R. Kim Randomly Scanned Lewer
4/15/73 Core Plate and Marwzy
b. Access Cover Bolts 2 4 4 Cover. Woticeable doyasi
on guide pins. A}]
c. Core Support Column Bolts 4 16 Several crimping, lock welds soun
d. Inst. Guide Column Bolts 5 0 Several :
" Bottom Thermal Shield Flexures 4 4 J.Barnes 35°, 90°, 14C* ars 27
Inside Attachment to Core - Flexures Inspecred. ai;

CPL INTFRNALS ASSURANCE INSPECTION PLAN

Lower Internais Interior

Barrel

4/14/73

are in good zorditio-.
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INTRODUCTION

This report relates the events of a steam generator inspection and repair during

the 1973 refueling outage of the H. B. Robinson Unit No. 2. The inspection involves
three (3) 444series Westinghouse vertical steam generators, Serial Nos. 16A6081-1

(sG "A"), 16A6081-3 (SG "B") and 16A6081-2 (SG "C"). The reader is referred to
enclosed figure 6 for a schematic drawing of this type generator. The generators are
of the U-tube 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 the primary side with inconel. The tubes are composed of NiCrFe alloy, inconel

ASME-SB-163-61T.

This-report contains figures and tables pertinent to the inspection and work, and these
are enclosed at the end of the report. Reference to the tube location is given by row
and column numbers. Coiumn numbers start at the nozzle side of the generator and
number toward the manway side. The row numbers begin at the channel head divider
plate and proceed outward. Exact tube locations are indicated in the enclosed

figures.




SECTION 1T

HISTORY OF STEAM GENERATOR LEAKAGE

The iﬁception of‘steam generator leakage problems at H. B. Robinson Unit No. 2
occurred on June 11, 1971. At that time cladding failure was visually and
ultrasonically detected in steam generator "A" (SG "A") and stean generator "C"
(sG¢ "¢"). Cladding repair ensued, and the two generators were returned to service
on August 16, 1971. This repair work was described in the "Steam Generator Tube
Plate Cladding Repair" report of September 27, 1971. This report was included as

an appendix to the H. B. Robinson Unit No. 2 Routine Operating Report No. 2.

The next indication of steam generator leakage occurred on October 25, 1971. At

the time, an alarm was received on the radiation monitoring system steam generator
blowdown line, Channel R-19. Steam generator "A" was found to be the source of
activity. The indicated leakage'rate was approximately one GPH with a gross iodine
activity in the secondary system of 2.32 X 10_5 Uci/cc determined twelve hours after
the leak was detected. At.that time the cause of this primary to secondary leakage
was unknowr. In that the source of the leakage had been identified as steam generator
"A"™ and the magnitude of leakage was within the requirements of section 3.1.5 of

H. B. Robinson Technical Specifications, plant operation was continued with leakage ‘

-being 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.



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 of the test, R.C.3. pressure was reduced, and the level ceased to
increase. Normal plant heatup was then begun on May 14 while limiting the blowdown
from S. G. "A" to a minimum, When normal operating temperature and pressure were
reached a primary leak rate test was performed. The results of this test revealed
leakage in excess of the H. B, Robinson Technical Specifications requirement.
Consequently, the plant was returned to a cold shutdown condition. Repair ensued,
and the generator was returned 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.



' SECTION II

STEAM GENERATOR INSPECTION AND REPAIR

The 1973 refueling outage steam generator inspection was performed by the
combined efforts of Zetech and Westinghouse personnel. The inspection included
eddy current ta=sting of all three steam generators, ultrasonic testing of all

three steam generators, and a U-bend inspection of S. G. "AY,

'The eddy current testing was performed by remote control devices. Cross bars

were installed in the channel head; one bar served as a track and the other as
positioner for ‘the probe. The probe was éxtended up to the first tubé support.
Test results were monitored by an oscilloscope and recorded on tape recordings and
graphs for later analysié. Out of 3260 tubes in each steam generator, 309i tuEes
were tested in S. G. "A", 3202 tubes in "B and 3116 tubes in "C"., The tubes'not.
inspected could not be inspected by remote control devices and would therefore

have to be checked by hand probe. Due to time and exposure involved it was decided

not to test these tubes. See enclosed figures 7, 8 and 9 for tubes not inspected.

Out of 9409 tubes inspectad only two tubes were found to have defects large enough to
plug. These two tubes were in steam generator "A" and were adjacent tubes located
on column 52, rows 27 and 28. The tube located on column 52, row 27 was also

recorded in a 1972 inspection but not interpreted as a defect. This tube had not



deteriorated since its original detection. Its defect was determined to be 75%.
The tube located at column 52, row 28 had a defect of 92%. Both tube defects were
explosively plugged on both the inlet and outlet sides. This work was performed by

the Tampa Division of Westinghouse.

An ultrasonic test was also performed on all three steam generators. This test was
to examine the tube sheet for cladding separation. The ultrasonic test results
showed no indications of cladding separation in any of the steam generators. This

test was performed by Westinghouse personnel.

A U-bend inspection was performed on steam generatof "A'" to determine if there was any
tube-deterioration around the U-bends. All tubes in rows 41 through 45 were inspected
totalling 146 tubes. There were no indications of tube deferioration in this area.
This test was performed by Westinghouse personnel. See enclosed Figure 10 for view

of tubes inspected.




SECTION TIIX

HEALTH PHYSICS ASPECTS OF INSPECTION

All the work involved in steam generator inspection was conducted in a radiation
controlled area within, the reactor containment. The health physics operation was
administered by Westinghouse personnel and H. B. Robinson personnel, The radiation
levels on the primary side were relatively high. See the encloséd tables 8, 9 and 10
for a listing of these levels. The major time consuming work was the installation of
‘eddy current equipment and the ultrasonicAtesting. The actual eddy current testing
was ; remote operation with a minimum of exposure time required. The ultrasonic
testing.required approximately 10 minutes per steam génerator with a minimum of
exposure received. Access to the work area was controlled and monitored on a 24 hour

basis.




SUMMARY

The removal and installatioﬁ of the manway covers was done by the

H. B. Robinson maintenance personnel. All testing and inspection was
under fhe supervision of Westinghouse operating plant services personnel.
The tube plugging operation was under the direction of Westinghouse -

Tampa Division personnel.

All Quality Assurance and Quality Control work was done by Westinghouse
Tampa Division Quality Control personnel and inspected and verified by a

CP&L engineer.

A bar chart of the time involved in this inspection and repair is enclosed

in this report. See page 8 for this chart.
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24
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CHRONOLOGICAL SEQUENCE OF EVENTS

Opened S. G. "A"

Opened S. G. "B", installed blowers on "A" and "B,
Installed nozzle covers on S. G. "A" and "B". Eddy cﬁrrent
testing of S. G. "A" begun. S. G. "B'" ultrasonically tested.
Eddy current testing of S. G. "A" continued. S. G. MA"
ultrasonically tested.,

Eddy current testing of S. G. "A" continued. Nozzle covers
removed from S, G. ''B". |

Eddy current testing of S. G. "A" continued. U-bend test
of S. G.”A"'performed.

Eddy current equipment removed from S. G. "A".

Manway covers replaced on S. G. MA" & "B,

Loops flooded for refueling.

Opened S. G. "A" and began eddy currentbtesting of S. G. "A"
S.‘G. "C" opened and eddy current testing begun on ''C"., Eddy
current testing continued on S. G. "A",

Eddy current testing continued on S. G. "A" & "C". S. G. "¢"
ultrasonically tested. S. G. "B'" opened and nozzle covers

installed.



April 26 Eddy current testing of S. G. "A" completed and test equipment

moved to S. G. YB". Eddy current testing of "C'" continued.

April 27 to Eddy current testing continued in S. G. "B' & 'C",
May 1
May 2 Eddy current test equipment removed from S. G. "B" & "C'".

Tubes plugged in S. G. '"A". S. G. O\ inspected.
May 5 S. G. "A", "B" and "C" secondary side hydrostatic tested.

S. G. "A", "B" and "C'" closed.
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Figure 1
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LIST OF FIGURES AND TABLES

Location
Location
Exploded
Location
Exploded
Location
Exploded
Location

Exploded

of Plugged Tubes in S. G. "A"
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of Tubes Not Inspected in S. G. "A"
View of TubesNot Inspected in S. G. "A"
of Tubes Not Inspected ih S. G. "B"
View of Tubes Not Inspected in S. G. "B"
of Tubes Not‘Inspected in S. G. "¢"
View of Tubes Not Inspected in 8. G. "¢"
of U-Bend Inspected tubes in S. G. "A"

View of Tubes U-Bend Inspected in S. G. "A"

Radiation Levels During Inspection of S. G. "A"

Radiation Levels During Inspection of S. G. "B"

Radiation Levels During Inspection of S. G. "(C"
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TABLE 1

LOCATION OF PLUGGED TUBES IN S. G. "A"

ROW COLUMN PENETRATION % LOCATION
8 52 92 2" Above Tube Sheet
27 52 75 2" Above Tube Sheet

12
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TABLE 2

LOCATTION OF PLUGGED TUBES

S G "A"

ROW COLUMN REMARKS
1 | 1-92 PLUGGED 1971
5 41 " 1972
6 20 n 1972
7 21, 27, 28 " 1972
7 41 n 1972
7 43 - 47 " 1970
o 25, 26 " o
a 29, 30, 31 " 1972
8 42, 45, 48 " 1972
8 50 = 52 " 1972
9 a4t " 1972
o 41 " 1972
16 10 " 1972
18 46 . . " 1972
19 48 " 1972
27 52 " 1973
28 52 " 1973
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TABLE 3
LOCATTION OF PLUGGED TUBES

S. G. "B"

ROW COLUMN REMARKS
18 41 PLUGGED 1972
20 - 44 n
20 . 45 "

20 46 "
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TABLE 4

LOCATION OF PLUGGED TUBES

S. G, "o"

ROW COLUMN REMARKS
i5 48 PLUGGED 1972
19 45 "

1 1-92 PLUGGED 1971
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E 5

‘TABL

LOCATION OF TUBES NOT TINSPECTED

SG M"A

"

7

ROW COLUMN REMARKS
1 1-92 PLGGED 1971
2 20,30,10,50{ NOT ACCESSAPLE WITH RFMOTE EQUIPMENT
2 60,70,91,92| " " w " "
3 91 & 92 n n n 1 1
L 9L & 92 | " L " " "
5 1 " " " " "
5 90,91,92| " meoom "
6 1 " " " " "
o 20,091,921 " " " "
7 1 " " " " "
g 1 " " " " "
31 15-20 " n n " "
32 15-20 n n n 1 "
33 15-20 u n " " "
3L 16-20 L " " " " \
35 17-20 " " oo "
36 19,20 " " " " "
37 20 1 " ] 1 "
38 21 t " " " "
38 22 " " " " "
39 23 " " " " "
110 2l " " " " "

22
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TABLE 6 -

LOCATION OF TUBES NOT INSPECTED

S. G, "B"

ROW COLUMN REMARKS
1 1, 20, 30,4 NOT ACCESSABLE WITH REMOTE EQUIPMENT
. gg, 60, 70, |
2 1 "
3 1 "
4 1 "
5 1 "
6 1 "
7 1 "
8 12 - "
9 2 "

10 2 "
11 > "
12 2, 3 "
1% 3 "
14 3 i
16 3 "
24 8 "
26 8, 9 "
27 10 "
28 11 !
29 11, 12 "
30 12-19 "
21 15-20 "
32 15-20 "
33 15-20 "
45 39-42 "
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TABLE

7

LOCATION OF TURFS NGT TMSPRECTET

G

HC"

ROVI COLUMN REMARKS
2 20,30,L0 | NOT ACCESCAFLE WITH REMOTE EQUIPMENT
2 50,60,70,80 | n n " n "
2 1 " " " " "
3 1 " " " " "
) 1 " " ,
5 1 " " " " "
6 1 " " " " "
7 1,2 " " " " "
8 1,2 " " " " "
9 2 " " " " "
10 2,3 " " " " "
11 2,3 " " " " "
12 2,3 n " : " "
13 3 " " w_ .
1L 3 " n " " "
15 3,L,5 " " " . "
16 S o o "
17 L,5 " " " " "
17 5 " L " " "
I 5 I I :
20 5 " " "
22 86 " " " " "
23 86 " " " " "
2l 85 " " " " "
25 85 " " " " "
26 8l " " " " "
27 82,83 " " " " "
28 83 " " " " "
29 83 " " " " "
33 74-78 " " i " "
3l 7h-77 " " " " il
35 =76 " " n " "
36 7h " " " " "
1 1-92 PLUGGED 1971
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TARLE 8

LOCATION OF U-REND INSPHCTED TUFES

SG "A"

ROW COLUMN
L1 27 - 66
L2 29 - 6L
L3 32 - 61
Lk 35 - 58
L5 39 - 5l
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TATLE 9

RARTATION T.BVELS DURING INSPECTION

STEAM GETERATOR CHANMEL HEAD npn

TUPE SHEET————N\*\

DIVIDER PLATE

- ‘/\ By = —
< D
£ NLET OUTLET F
, N
\ | //
\\ .
\\ ‘_," -~
\\\\ ~—. —_— "‘_",/”//
\\* e //
— e
: VANWAY OPRNINGS
RADIATION T.EVELS
SURVEY POSITION INLET OUTLET
POSTTION
A-TUBE SHERT. 15 REM/HR . -
POSITICN '
B-TURE  SHEWT - 20 REM/FR
BOSTTICN
C-TNTTRTOR 7 REM/HR -
POSTITION N
D=-TNTERIOR ‘ - 15 REM/HR
POSITION . - ‘
B-MANWAY 3 RWM/HR -
POSTTION "“
D-MANWAY - 2_R®M/HR

GENREAL, FIRLD

7 R™M/HR

15 REM/IR
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TAFIE 10

RADTATICN TLEVELS DURING TNSPTROTION

STRAM “THERATOR CUANNTL HETAD MR®

TT'P'QJ SHE"?,T——\ [-—DIVIDEP.. PLATE .
-.--7_..w. . - . —q g — _....)'.w
| I\ B 1]

\\ e

£ DuEr OMTLET F
~ ' N
h)
&\ \\ / //
\\\\ /"' e .
~ s
D B
\“ aante B Y g
——— _ e —
VAWWIAY CPENINNS
RADTATION LEVELS

SURVEY POSITION INLET , OUTLET
FOSTTION \
A-TUPE SHEET 18 REM/ER o -
POSTTION -

P-TURR SHEET ) - o 25 REM/HR

15 REM/HR -

15 pme/iR
POSITION
E-MARWAY 3R/ -

POSTTION
. F-VANIAY - 2.5 BEM/IR

- SO —

AENTEAL TIRLD : 15 REM/HR |15 REM/IR




TABLE 11

RADIATION LEVELS DURING INSPECTION

STEAM GENERATOR CHANNEL HEAD: "M

R S S

I
W
\\ | L
ST

/~—  —— DIVIDER PLATE

) E

e

MANWAY OPENINGS .

RADIATION LEVELS

L_.POSI:I'I‘ON A TUBE SHT.

| SURVEY POSITION

INLET

OUTIET

POSITION B TUBE SHT.

15 REM/HR

—— e e ettt

-
[

e N e e et s et - 4 esmne

10 REM/HR

(FOSITION C_ INTERIOR

| FOSITION p INTERIOR

POSITION E MANYGAY

12 REM/HR

1
(R

2.5 REM/HR

—

.

|8 RE/iR.,

POSITION T MANWAY

12_REM/HR

e e e e v et e e bt v o b B e e T

w0 L 800 mm/aR

.8 REM/HR _







