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PREFACE:

This fourth Routine Operating Report is submitted in gccordance with
section 6.6.4 of ihe H., B, Robinson Unit No, 2 Iecﬁnical Specifications.
The ‘report covers plant operation during the period of Ai)ril 1, 1972

to September 30, 1972. .

SUMMARY :

The niajor event occurring during this six month“period wag a thirty-

five day outage for repairs to steam generator tube leaks. These re-

palrs are described in detail in Appendix II. Other significant work
aclc::omplished during the period was the completion of various plant modi-
ficétions‘. One such change, Modification of Waste Evaporator and Boric
Acid Evaporators, is related in Appendix I. The moﬁthly Wﬁes and
maintenance reports include listings of the routine maintenance items

and descriptions of plant incidents.




CAROLINA POWER & LIGHT COMPANY
H, B, ROBINSON STEAM ELECTRIC PLANT

November 20, 1972
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The unit was operated during the manﬁh of April without the occurrence

of any abnormal conditions.

The monthly work was of a routine nature. -Major effort was directed
toward completion of various design changes, and the five fOIIOWing

/
modifications were concluded during this monthly period: .

1. Relocation of Primary Water Storage Tank level Trangsmitter
2, Addition of Boric Acid and Waste Evaporator Vent and Drain Lines
Provision for flushing "A" Boric Acid Storage Tank Sample Line

o Addition of Noise Filter to Tave and & T Control Channels

5. Modification of Boric Acid and Waste Evaporators

See the monthly maintenance 1ist'for further details. A full report
of the Boric Acid and Waste Evaporator modification is included in Ap-

pendix I.

A maximum unit output of 2200 megawatts thermal was achieved on April

10. -
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April, 1972

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

~ OPERATING SUMMARY

Total curies of Tritium shipped (Curies).

Nuclear , .
A, Number of hou;s the plant was operated. e
Number of times the reactor was made critical. o

C. Gross thermal power generated (MWH). ._115§Q11Q1;2
_ D.AvKuivalent full power hours. 710.976
‘Electrical

A. Grogs power-generéted (MWH) , 510,708 .
B. Net power geqefated (MWH) . 187,332

'C. Length of time generator was:onbline (Hours) . | 79
.Radioactive Liquid Waste Discharged on Site

A. Total curie activity discharged (excluding Tritium) (Curies). 0;023hh

B, Total curies of Tritium discharged (Curies). | . 20.63582

C. Total volume of liquid waste discharged (Gallons). . 68,093.L

D. 1Tota1 volume of dilution water used (Ggllons).. 2,987,000,000
E. Average concentration at dischargé cadal outfall (uc/cc). 2.0[21 X 10’12
F. Time and date of the maximum coqceqtration released (for |

any consecﬁfive 24 hoprs during the:reporting period).
- | Time _ 2324 AM: pace April 1, 1972
G. MEC used 1 x 107" uci/mlBasis Technical Specifications for Unidentified
‘ Activity :

Radioactive Liquid Waste Shipped off Site

A. Total curie activity shipped (eicludiﬁg Tritium) (Curies) -
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Operating Summary Cont'd°

Ve

Ce Total volume of liquid waste shipped (Gallcrs).

D, Average concentration of liquid waste shipped {uc/cc).

~Be Time and date of the maximum concentiration shipped (for any

consecutive 24 hours during the reporting period),

Time == Date ‘

Gaseous Waste
A, Total curie activity discharged (Curies)o
B, Time and date of maximum activit by ”e7easod (for any consecutive

2l hours during the report period),

| Tine 1140 P.M, Date
Co The MPC used; if greater than: | o - ;
1. 31(10"8 uc/zc for noble and activation gas,
2. 1.L3X10-13 for halcgens with greater than an eight day

halfhlife, and for particulates with greater than an
eight day nalf-life, | |

Solid Radiocactive Waste

A. Total volume of solid waste generated (Cutic Feet),

B, Gress curie activity involved (Curie).

C. Disposition of materials shipped off site,

Quantity ‘ Stipped to

0.21817

April 12, '72
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MAINTENANCE
NATURE EFFECT ON MALFUNCTION CORRECTI VE/PREVENTI VE TIME OUT
EQUIPMENT OF . SAFE / OF
MAINTENANCE| OPERATION CAUSE RESULT ACTION SERVIGE |
Primary Water Corrective None Level controller and Erroneous Re-adjusted the
Deareator - valve position con- high level controllers
troller were out of alarm
adjustment 3 Hr.
HVS-6 Cooler Corrective None Leak in level float Cooler basgin Replaced the defective
‘ was over- float _
flowi.ng 3 Hro ‘
Waste Condensate | Corrective None High level alarms out of|Erroneous Alarms were adjusted
Tanks Alarms adjustment ‘ alarms - --
Gas Analyzer Cprrective None Anaiyzer out of Improper | Calibrated the analyzer |
calibration indication - 1 Hr,
"A" Wagte Con~- Corrective None Level transmitter out Level indi- Rezeroed the trans-
densate Tank of adjustment -~ |cation 1(% mitter
Level Transmitter : high 1 Hr,
Pressure Régu- Corrective Noné Valve positioner was Failure to , The positioner was
lating Valve in malfunctioning maintain set .adjusted for proper ’ o
Waste Gas System pressure control 3 Hr.
14
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MAINTENANGE
NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE |TIME OUT
EQUIPMENT " oF SAFE / oF
MAINTENANCE] OPERATION CAUSE RESULT ACTION SERVICE
"A" & "B" Service| Corrective None Packing was defective = |Excessive Repacked pumps S Hr.
Water Booster Pumys . packing leakage ,
Plant Vent Stack | Corrective None Latches on inspection Possibility of }| Replaced inspection door
& door were broken door coming and added two additional
Preventive open when sub- latches
jected to '
pressure % Hr. -
Vacuum Pump on Corrective None The impeller vanes Pump was Replaced the broken
R-21 Radiation were broken : frozen vanes, ‘
Monitor . 8 Days
Radiation Control| Corrective None Rough threads on " |Adjusting Cleaned up shaft
Valve (RCV-01L) ’ adjusting shaft : shaft was threads with a die -
' binding 1 Hr.
E.H. System Corrective -None Iimit switch on GRU The SR-2 valve Repléced the defective
: valve wasg defective would not - switch
indicate- L
closed position 8 Hr.
B ’ |
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MAINTENANCE
, . NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT
EQUIPMENT OF SAFE OF
MAINTENANCE | OPERATION CAUSE RESULT : ACTION SERVICE _ |
Feedwater Flow Corrective| None Potentiometers were Recorder The potentiometers were
Narrow Range Level not operating properly indication cleaned ' '
Recorder was unstable _ 2 Hr,
Boric Acid Filter | Corrective| None The gauge was out of . Gauge was not| Gauge was rezeroed and
Inlet Pressure ' , adjustment indicating adjusted ‘
Gauge properly , 3 Hr,
Reactor Coolant Corrective Nane The meter movement was Meter would Meter was freed and
Pump Vibrometer binding not calibrate| calibrated :
_ ‘ properly 6 Hr.
Pressure Recorder | Corrective| None Drive gear out of ' Recorder Realigned gear for
PR-hlly : alignment paper would proper engagement
' _ ' not advance ' 2 Hr,
Heating Circuit Corrective| Namne The circult was broken | Circuit would| The circuit was repaireq
No. C-11 : not function : 1 Hr.
"A" Waste Conden- | Corrective| None The high level alarm wag Alarm was set] Alarm was adjusted to
sate Tank . L out of adjustment higher than actuate at proper level] =
required 2 Hr,
Acid Conductivity | Corrective| Naone Two fuses were blown and Improper metex The fuses were replaced
Meter in Make-Up - there was an un-insulated indication and the wire was ,
Water System : vire : insulated : 1 L4 Hre
Condensate Con- Corrective| None - | There were four transis~ Improper Replaced the defective
ductivity Indicatop - tors, 2 capacitors, and | indication elements )
: ' one zenerdiode that ' o
were defective ‘ 14 Hr,
"A" Boric Acid Corrective| None The safety valve seat - Leakage through The disc and valve seat 7
! Distillate Cooler was pitted the valve seaf w ’
Component Cooling 2 ere lapped : :
Discharge . ' N Hr,

. N KRR T S
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MAINTENANCE

NATURE EFFECT ON : TIME OUT
EQUIEMENT ATY FREC MALFUNCTION CORRECTI VE/PREVENTIVE c

MAINTENANCE| OPERATION CAUSE RESULT ACTION SERVICE
"A" Boric Acid Corrective None Pump failure Loss of trans- | Installed a new pump
Transfer Pump - fer capability L Hr.
Primary Water Design None Level indication would {-- Relocated level trans- -
Storage Tank Leve} Change peg high during tank mitter from tank fill
Transmitter (Mod. and £ill due to pressure line to tank drain line

Setpoint transients in £ill line at bottom of loop seal

Rev. Approvhl '

No. l2) S Hr. -
Waste Evaporator | Design None Feed and distillate tank|-- Installed vents and
and Boric Acid Change would overflow onto flomL drains on feed and dis-
Evaporator Vent (Mod. and resulting in contaminatijg tillate tanks. Vents
and Drain Lines Setpoint area, Size of boric aci were run to exhaust duct

Rev. Approvhl evaporator drain line : and drains into floor

No. 6) could result in over- drain, Replaced 3/L"

flow flooding into air IPS drain on boric acid
duct through vent line _ evaporator drain line
with a 2" IPS drain -

Boric Acid "A" Design None After sampling the tank |- Provided a water supply
Storage Tank Change ‘ boric acid would solidify line for flushing out

(Mod, and in sample line. the sample line

Setpoint ' .

Rev. Approvhl

No. 60) -
Tave and Delta-T | Design Chg. None - - Added a noise filter of
Control Chamnels | (Mol. and two seconds or less in

Setpoint order to reduce noise &

Rev. Approvpl increase accuracy and -

No. 56 danemdabiiity - |
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MAINTENANCE
: NATURE EFFECT ON MALFUNCTION CORRECTI VE/PREVENTIVE TIME OUT
EQUIFMENT OF SAFE OF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Waste Evaporator | Corrective None Stem pin was sheared Handwheel Replaced broken pin 2 Hr,
Feed Pump Suction would not op-
Valve erate valve
"1B" Moisture Se- | Corrective None Leak in line running to |Leakage from Leak was peened as a
parator Reheater 16B' heater reheater temporary fix and will
' be repaired later 2 Hr,
Emergency Fire Corrective None Faulty battery terminal |Pump would not | Terminal was replaced
Pump start and cleaned % Hr. -
Transformer Yard Correétive None Defective micro-switch |Erroneous Switch will be replaced
Fire Alarm alarm at later date -
Heat Tracing Corrective None Pen drive cord was Recorder was Replaced drive cord
Recorder No. 3 faulty not functioning o 2 Hr,
"A" Boric Acid Corrective None Faulty feed tank level |Annunciator Replaced switch
Evaporator switch - jhorn sounded
when alarm ‘
was cleared. 13 Hr.
Governor Valve Corrective None Limit switch out of No indication Iimit switch was ad-
No. 3 adjustment of a closed adjusted
position, o 1 Hr.
Heat Trace Cir- Corrective None Current set too high Fuses were Current was adjusted
cuit No. 66 & 63 : being blown ' -
Mobile Air Parti- | Corrective None Flow rate controllers Improper flow- | Controllers were re- '
culate Monitor were out of calibration |rate control calibrated I3 Hr.
Steam Generator Corrective None Torqﬁe switch was out Indication of Set torque switch | )
Blowdown Tank of position oth open and properly
Discharge Valve . close when valvg » ﬁr

wag closged




MAINTENANCE

: NATURE EFFECT ON MALFUNCTION CORRECTI VE/PREVENTIVE TIME OUT
EQUIPMENT OF SAFE OF
MAINTENANCE}] OPERATION CAUSE RESULT ACTION SERVICE _ |
Primary Water Corrective None Level Transmitter out Low indication | Adjusted level trans-
Storage Tank of adjustment resulting in mitter
Level tank over-
flowing when
filling 1 Hr.
Condmsef'Vacuum Corrective  None SNAP-10C switch was Improper Replaced defective
Pump Discharge hanging up position in- switch
Diversion Valve dication 2 Hr.
Heat Tracing Corrective None Circuits were set Circuits were Reset the tracing
Circuits Nos. improperly réading too circuits to correct
15 and 20 low values ' 3 Hr.
Water Treatment Corrective None Setpoint out of adjust- |Spurious Cleaned switches and
Alarms ment on No. 1 cation alarms adjusted setpoint
bed conductivity
exhaustion alarm 6 Hr.
Penetration Coolinf Corrective None Indicator was stuck at [Po indication The flow indicator was
Flow Indicator : zero indication of flow freed from stuck
FI-1980 position 2 Hr,
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© MAINTENANCE
NATURE EFFECT ON  MALLFUNCT1ON TIME OUT
EQUIPMENT OF SAFE v . CORRECTI VE/PREVENTIVE OF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE .
Tave. and AT Design Chg None This change was initiated|-- Twenty micro-farads of
Control Loops Mod & Set-~ ‘ in an effort to produce capacitance were installefl
point Rev. a 2 second lag in the in control loops TM L11C,
Approval loops T L21B, TM L21C, TM L431B
Form #56 and TM 431C 33 Hr.
Radiation Monitor [Corrective None The check source sole- Terminal con- |The solenold was replaced '
R-l noid was defective nection on the jand the capacitor ter-
causing excessive vi- capacltor had |minal resoldered
bration of capacitor broken and
c-8210 monitor was
giving erro-
neous indicatiok 9 Hr.
Pressurizer Level [Corrective None Faulty capacitor in Erratic pen The capgcitor was re-
Recorder : amplifier power supply operation placed and new bearings
were installed in the
servo-motors 4 Hr..
Demineralized Corrective None Solenoid operator was" Valve would Replaced solenoid
Water System #1 - faulty "~ |not operate
Cation Bed Sample o ’
Valve 3 Hr.
"A" Boric Acid Corrective None Pump was defective Pump would not |Replaced pumb
Transfer Pump operate properly &8s Hr,
Heating and Venti- |Corrective . None Control circuit did not |Fan was starting Installed a limit switchf
lation Fan HVE-15 provide a means to in- prior to opening on dampers to prevent
sure exhaust louvers of exhaust fan starting prior to o
|were open louver dampers |opening of dampers 10 Hr.
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MAINTENANCE
| NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE | TIME OUT
EQUIPMENT “oF SAFE /RREVE oF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
RTGB Recorder . Corrective None The feedback potentio~ |The level set- | The potentiometer was
IR 159 (Pressurizgr meter on pen two amp~ point pen was cleaned l
Level Recorder) lifier was malfunctioning operating
| erratically 2 Hr.
Main Coolant Hot | Corrective - None Failure of the cooling |Tube leakage Replaced the cool'l.'ng'
Leg Sample Heat coil coil. (This failure
Exchanger ‘ occurred in August of
| 1971 and was reported
| at that time) -
Heat Circults - Corrective None ° Blown fuse in circuit Improper teme Replaced fuse and
L8, 50, 51, 53, 51 and circuits out of |perature con- adjusted circuits
and 60 adjustment trol 12 Hr.
\ .
| Waste Evaporator | Corrective “None Cell was out of Erroneous Recalibrated con=-
| Distillate Con- : calibration indication ductivity cell
ductivity Cell. ' 3 Hr.
.RTGB Pressurizer. | Corrective None Clutch on take-up reel |[Recorder reel The take-up reel clutch
Pressure Recorder ' was in need of adjust- |was turning was adjusted -
ment too rapidly 2 Hr,

e s =3 g ey b e 4 et 4



MAINTENANCE
. NATURE EFFECT ON TIME OUT
EQUIPMENT oF SAFE MALFUNCTION CORRECTIVE/PREVENTIVE OF
MAINTENANCE|] OPERATION CAUSE RESULT ACTION SERVICE
Boric Acid and Design None The units had not met | =eccececceaaa-] Added new steam jet
Waste Evaporators ! Change . design parameters of out- ejectors to vacuum systeps.
(Mod. and put or decontamination Modified internals of
Setpoint factor; vacuum systems waste concentrator., In-
Rev. Appro- lacked reliability. ' stalled new steam supply
val No. 59) AMF provided modificatior piping and regulator
. plans. on waste evaporator hot

water-converter gystem, ceanane
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CAROLINA POWER & LIGHT COMPANY
H. B, ROBINSON STEAM ELECTRIC PLANT

November 15, 1972

REPORT FOR MAY, 1972

The,plént was operéted on seven of the thirty-one days in this month.
An outage was initiated on May 7 to facilitate pressurizer spray valve

repair and replacement of moisture separator reheater tube bundles. Fail-

ure of moisture separator reheater tubes had first been detected in Sep-

" tember of 1971 and proved to be a recurrent problem over the following

monfhs. The failures were traced to a vibration problem which resulted

in tubes striking each other and eventually cracking. To alleviate this

problem, all four moisture separator reheater tube bundles were cut out

and replaced. This work was compieted on May 12.

During the above erair outage an abtnormal plant candition occurred at
12:30 P.M. on May 8. At that time, the reactor was being maintained in
a cold shutdown condition utilizing "B" residual heat removal (RHR) pump
and heat exchanger‘to remove decay heat. Three componeht cooling pumps
were in service with a flow of 17,000 GPM which ﬁas divided between thg
shell sides of "A" and "B" RHR heat exchangers. Reactor coolant flow
through the tube side of "B'" RHR heat exchanger was 3600 GPM. With the
above.éohditions existing, an alarm was received on the component cooling
radiation monitor R-17. Concurrent with the alarm the level in the com-
ponent cooling surge tank began to increase. in that a primary to com-
ponent cooling leak in "B" RHR heat exchanger was indicated, action was
taken to isoiatg.the heat exchanger and piace "A" RHR heat exchﬁnger in
service., Thisbwas accomplished at 12:40 P.M. The component cooling water

surge tank was then drained to its normal level. Within_four.hours after

L3
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the incident occurred, activity in the component cooling system had be-

gun to decay off.

The .tube bundle and shell on "B" RHR heat exchanger were 1lifted, and an .
air test performed on the shell side. This test revealed one tube leaking.

The tube was located as the end tube on the fifth row from the divider

‘plate as viewed from the outlet nozzle. Repair was accomplished by welding

" a plug in each end of the defective tube. This was followed by an air

test. The heat exchanger was then reassembled and returned to service

on May 11.

On May 1l plant start up was initiated following ﬁhe moisture separator
reheater repairs. A leak test of the primary system revealed excessive
primary to second;ry leakage in "A" steam génerator. A smaii leakagé

had been present in the steam generator since October 25, 1971, and was
within the limits specified by H. B. Robinson Technical Specifications.
Thig initial leak was on the order of 55 GPD whéfeas the leak rate mea-
sured on May 1L was 12 GPM. As a result of this large leak rate, the
plant was returned to a cold shutdown condition. Investigation of the
source of leakage revealed that one tﬁbe in-"A" steam generator was leaking,
Eddy current testing to detect further tube deterioration ensued. This
was followed by explosive tube plugging and weld repairs. A modification
was also performed on the steam génerator secondary sides in an attempt

to alleviate the tube failure problem..

In all, twenty-éeven tubes were plugged in "A" steam generator; four tubes
in "B" steam generator; and two tubes in "C" steam generator. These

repairs and modifications procesded thrbugh the month of May ahd into
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the first week of June. The entire outage from the shutdown for mois-
ture separator reheater repairs until return to full power operation
gpanned some thirty-five days. For details of the steam generator re-

paifs refer to Appendix II of this report. ' -

-

On May 15, during the steam generator repair phase of the outage, another

incident occurred concerning the residual heat removal system.. An in- -

" crease of four percent (L¥) was noted in the waste hold up tank with

the waste evaporator in service. This occurred over a four-hour period.
In that the waste evaporator operation should have resulted in a decrease
in the waste hold up tank level,_an investigation was initiated to lo-
cate the causé of the rising water level. This search revealed a failed
seal on "A" RHR pump which resulted in primary coolant leaking into the
RHR pit and subsequently being pumped to the waste hold up tank. The
tank level at the time of the detection of tﬂe problem was 81%. Plant
conditions were a reactor coolant temperature of 275°F at L10 psig with
a flowrate of 3500 GPM to the RHR system. The RHR system was aligned
with "A" RHR pump and heat exchangef in service. "A" RHR pump was se-
cured, isolated, and drained by 10:56 P.M. on May 15f The séal was then
replaced, and ﬁhe pump was ready for servicé on May 16, This item is

included on the enclosed maintenance list.

When it became apparent that the outage was toibe of an extended nature,
work was dirécted ﬁo correcting various minor problemé and performing
maintenance work that would have otherwise been subordinated to the im;
mediate priorif& of getting the plant back in operation, An enumeration

of these maintenance items is included in the monthly maintenance list.
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Some six design changes were also completed this month and are described

in the maintenance list.

On May 5, the maximum monthly thermal unit output of 2193.l megawatts

was achieved,



; o CAROLINA POWER & LIGHT COMPANY
/ ’ : H. B, ROBINSQN STEAM ELECTRIC PLANT
: UNIT NO. 2

May, 1972

OFERATING SUMMARY

I, Nuclear : L

; A. Number of hours the plant was éperatea. L 147.22
B. Number of times the reactor was made critical. o N

2 - C. Gross thermal power generated (M‘-\TH). 29,1392
" 'D.  Equivalent full power hours. o 132.336

1I. Electrical

1
I _
l .
I A. Gross power generated (MWH). ' ) 96,086
; l B. Net powef generated (MWH). | ' 88,180
| C. Length of time generator was on line (hours). 139.h3
] | -
ITI. Radioactive Liquid Waste Discharged on Site
l A. Total curie activity discharged (excluding Tritun) (Curies),0.072L9
' B, Total curies of Tfitwn discharged (Curies). 65.17258
: l c. .Total volume of liquid waste discharged (Gallons). 339,598.6L
l D, Total volume of dilution water used (Gallons). | h 2,505,739,000
E. Average concentration at discharge canal outfall (uc/ec). 7.59881 x 10712
I F. Time and date of the maximum concentration released (for
any consecutive 2} hours during the reporting pevrlod).
l | ' vTime h:OOlP.M. Date May 13, 1972
¥ I ' G, MPC use& 1 x 10-7 uei/ml Basis Technical Specifications for Un- |
ddentified Activity
l IV. Radioactive Liquid Waste Shipped Off Site
- A, Total curie activity shipped (excluding Tritum) (Curies)  5.41030
I ]5. Total curies of Tritum shipped (Cufies). - 0.08110
1
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Operating Summarj Cont'd. ‘ _ | |
C. Total volume of liquid waste shipped (Gallons). ,-‘ . 25,900.0
D. Average concentration of liquid waste shipped (uc/cé). 5;52 x 1072

v.

}B. Gross curie activity involved (Curie).

E. Time and date of the maximum concentration shipped (for any

" consecutive 2L hours during the reporting period).

Time  12:00 Nogn Date May 24, 1972
Gaseous Waste
A, Total curie activity discharged (Curies). I 15,68532

B. Time and date of maximum activity released (for any consecutive

2 hours during the feport period).

C. The MPC used, if greater than:

1. 31(10"8 uc/cc for noble and acti#atioﬁ'gas.

Time _ 9:1L A.M. Date HMay 8, 1972

2. 1.43%10°'3 for halogens with greater than an eight day

half-life, and for particulétes with greater than an

eight day half-life.

Solid Radioactive Waste

A. Total volume of solid waste generated (Cubic Feet).

C. Disposition of materials shipped off site.

Quantity Shipped to
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OUTAGE REPORT FOR MAY, 1972

- PLANT CONDITION

- _REASON

\
. DURATION

1
2 7
3 | 1
L 14
s | 14
6 1
7 1_h

Trip

Shutdown
Trip

Shutdown
Shutdown

Shutdown

Trip

Power Level - 99.7%
Electrical load - 575 MW

Power Level - 450 CPS
Electrical Ioad - O

Power Level - 1000 CPs
Electrical load - O

-isolated.

Steam Generator water level control system-
was not responsive to turbine runback
initiated by spurious dropped rod signal and
a high level occurred in 5G-3.

Shutdown for replacement of moisture sepa-
rator reheater tube bundles.

Spurious signal unblocked low pressure
pressurizer trip.

Shutdown for training startups.
Shutdown for training startups.

Shutdown for repairs to leaking steam
generator tubes.

Low level in No. 3 S.G. when steam dump was

2Hr., 20 Min.
167Hr., 6Min.

35 Min.
13 Min. .

597 Hr., L2 Mig




Booster Pump

MAINTENANCE
. NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT
EQUIPMENT OF SAFE / OF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Instrument Air Corrective | None Worn internal parts Pump would Installed new piston |
Compressor "B" not carry load | rings, scraper, and
shaft packing 10 Hr,
"B" Battery Charger] Corrective | None Defective transformer "B" battery Installed new trans-
Control Power charger would | former :
Transformer not function 6 Hr,
"B" Emergency Corrective | None Defective solenoid Air leakage Replaced plunger
Diesel Air System plungers 2 Hr,
Component Cooling [ Corrective | None Gages were defective No indication | Gages were replaced
Water "A" Purp
Suction Gages 1 Day
"B" Service Water | Corrective | None. Pump inlet pressure switdhErratic op- Calibrated the inlet
Booster Pump was out of calibration eration of pressure gwitch
_ control relay 2 Hr,
Pressure Transnﬂ.tte&'Corrective None Transmitter in need of Erroneous Calibrated transmitter
No. 1025 on WDSBR calibration indication ,
Panel 3 Hro
"A" Boric Acid Corrective | None Temperature controller Improper Freed up the controller
Tank Heaters mechanically binding temperature .
control 1 Hr,
Generator Hydrogen | Corrective | None Ineffective sealing of Hydrogen Packed Joints with
System bearing bracket hori- leakage sealant and tightened :
zontal joints the bearing brackets 14 Hr,
"A" Service Water | Corrective | None Defective oll seals 01l leakage Replaced the geals .

L Hr,
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MAINTENANCE
NATURE EFFECT ON MALFUNCTION CORRECTI VE/PREVENTIVE TIME OUT
EQUIPMENT OF SAFE OF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Auxiliary Drain Corrective | None Defective Seal Leakage from | Installed new seal
Collecting Tank - packing gland ‘
Purp 2 Hr,
Nitrogen Supply Corrective | None Pipe was broken Valve was Repaired the broken
to "B" Condenser inoperative pipe
North Side Durmp
Valve 3 Hr.
Seal Water InjectiohCorrective | None Defective packing Stuffing box Repacked the valves
Filter Inlet and ' leakage
Outlet Valves L Hr,
Feedwater Heater Corrective | None Defective gasket Body to bonnet | Replaced defective gasked
"1B" Condenser Vent : leakage .
Valve 2 Hr,
"B" Charging Pump Corrective | Nome Malfunctioning pilot Excesslve air | Replaced the pilot
Speed Controller ' nozzle assembly bleeding out off nozzle assembly
. controller
Vents 1;2 Hr.
Nuclear Instru- Corrective | None - Defective source range No indication | Installed new source
mentation NI-36 detector range detector 12 Hr,
Residual Heat Corrective | None Defective shaft seal Excessive S
Removal Pump "A" leakage Installed new seal
agsembly consisting of
gaskets, shaft sleeve,
seat, seat ring, bellows,
and packing o 16 Hr,
"B" Acid Pﬁmp Corrective | None Faulty Joint Excessive Installed a new head

lecakage around

discharge check

gasket and teflon seal

A
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MAINTZENANCE
NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE  |TIME OUT
EQUIPMENT OF SAFE / - OF
' MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Gas Driven Fire Corrective | None Capacitive pickup was Spurious alarmg Capacitors were added |
Pump . being obtained in cable | every time to short out plckup
™n engine run
signal was
sent 8 Hr.
Heat Tracing Corraective | None Fuse was blown on Improper tem= | Replaced the blown fuse
Circuits - No. 35 - circuit 35 perature : :
and 37 control 1 Hr,
Steam Driven Feedwdgter : None Limit switch was out of Fully closed Adjusted the limit switc*)
Pump Discharge Corrective adjustment indication to indicate proper valvel
Valve V2-148 could not be position
: obtained 2 Hr,
Condenser Vacuum Corrective | None. Defective motor Meter would Replaced motor
Pump Run Time Meten ‘ not operate "~ 9 Days
Condensate Conduc=- | Corrective | Nane Meter out of adjustment | Meter would The meter was cleaned
tivity Meter ' : not check and adjusted
‘ ‘ , properly 2 Hr,
"A" and "B" EH Corrective | None The indication pointers | No pressure The pointers were re-
System Pump Dis- ' ' were broken indication placed
charge Gauges 5 Hr,
"A" Gas Stripper Corrective | None Low level zlarm light Low level Replaced the light
socket was defective alarm light socket
’ ' would not
function S Days
Steam Dump Valves | Corrective | None Worn valve parts Excessive Machined seat and in- |
No., 1325A, 1325B, . leakage stalled new stem and
1325D, and 132L4A-1 packing L8 Hr,

T
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MAINTENANCE
NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE | TIME OUT
EQU IPMENT " OF SAFE : , RRECTIVE/ 1 oOF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Condensate Discharge Corrective| None Iirmdt switches not Valve movement| Cleaned limit switches, |
Valve No, V-5-3 properly set not correct and heater inside of
gwitch cover was re-
wired to prevent con- _
densation ’ 4 Hr,
"AM gnd "B" Con- | Corrective | Nane Faulty joints leakage around| Tightened wells and
densate Pump Dis- wells calibrated temperature
charge Temperature switches
Indication Wells ' 8 Hr.
Ioop 1 Protection | Corrective | None Faulty capacitor Indication Replaced the capacitor
AT Indicator pegged at full .
_ scale 2 Hr.
Turbine\Redimdant Corrective | Nane Defective solenoid valve Valve 1-1-L Replaced the solenoid
Overspeed Tri coil did not close | coil : '
System (TROTS ‘ when a trip _
occurred 2¢ Hr,
Auxiliary Feedwater] Corrective | None Defective body to bonnet | Body to bonnet| Replaced the seal ring
Discharge Valve . geal ring lezkage .
Feedwater Heatex;s Corrective | None Valve positioners were "6A" valve A section of bent tubing
"6A" and "6B" Drain out of adjustment failed shut in the air supply to the
Valves and "6B" valve| valves was replaced and
failed open the positioners were
adjusted 16 Hr,
Feedwater Heater Corrective | None Defective upper isolatior] Excesesive Replaced the valve and
"GA" Gage Glass valve and union leakage around| union : :
gage glass L Hr,
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MAINTENANCE
NATURE EFFECT ON MALFUNCTION TIME OUT
EQUIFMENT " OF SAFE CORRECTIVE/PREVENTIVE oOF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Hbtwe].l Level Corrective | None Air 1line to controller Improper Replaced the broken |
Controller was broken controls air line L, Hr,
South Buss Voltage | Corrective | None Defective transducer Erroneous Replaced the transducer
Computer Input input 3 Hr,
Shutdown Bank "A" | Corrective | None Defective operational Erroneous Replaced the amplifier
Rod Position amplifier indication :
Indicator N-7 L Hr,
Feedvwater Heaters | Corrective | None - Faulty glass Ex‘cesstve Replaced the glass .
"1A" and "6A" Gage , leakage
Glasses 1% Hr.
Corndensaie Pump Corrective None Valve operator bent and | Valve was in- Installed new yoke and
Recirculation ‘ and yoke broken operative valve actuator
Valve No. 1LhL46 | ' 6 Hr.
Water Treatment Corrective | None Defective dliaphram Pup mal- Installed a new diaphram
Acid Pump No, 1 functioned 4 Hr,
Steam Traps onw . Corrective | None Small holes in trap Steam leakage | Weld repaired the holes
Steam Heating Units covers : o :
No. 2 and 3 i Days
Fire Hose at Waste | Corrective | Nane Defective gasket Leaking hose Replaced defective gaske}
Condensate Tank . .
Station 1 Hr.
Feedwater Heater Corrective | None Defective packing Stuffing box Repacked valve |
#4A" Drain Valve ' leakage

No. HDV-ICV 1506B

3 Hr,

|
|
]
]




MAINTENANCE
NATURE EFFECT ON T
EQUIPMENT " OF SAFE MALFUNCTION CORRECTIVE/PREVENTIVE TIMgFOUT
MAINTENANCE ] OPERATION CAUSE RESULT ACTION SERVICE
"A" Boric Acid Corrective | None Purmp shorted out Pump was Installed new pump and |
Transfer Pump inoperative repaired existing pump 10 Hr,
Control Valve Move-] Corrective | None Defective potentiometers| Erratic Installed ﬁew potentio-
ment Indicator and indication meters : '
RPM Recorder 12 Hr.
Boric Acid Filter | Corrective | None Gage out of calibration | Improper Calibrated gage . .
Inlet Pressure indication :
Gage 3 Hr,
Radiation Monitor | Corrective | None Defective electrical Monitor was Resoldered connection |
R-18 connection ' inoperative 3 Days
"A" Diesel GeneratdrCorrective | None Thermocouples cannectiong Erratic Connections were
Pyrometer were faulty indication scraped and cleaned 1 Hr,
Nuclear Instrumentd-Corrective | None Bi-stable on intermediatq Improper Bi-stable was reset
tion range drawer was not set| Indication ,
properly ' 1 Hr,
Iundell Anmunciator Corrective | None - Malfunction of Nd. 3 AC | Inverter was Repaired inverter
System ’ to DC inverter inoperative ' 12 Hr.
Heater Drain Tank | Corrective | None Valve internals were. leakage past Installed new valve
Emergency Drain defective seat internals
Valve No. 1530B 16 Hr,
Bearing 0i1 Low Corrective | None Gage out of calibration | Setpoints not | Calibrated gage and
Pressure Trip Gage accurate established proper : :
alarm and trip setpoints| 8 Hr,
"A" S,G, Feedwater | Cor.;ective | None Defective gage Erroneous Installed new gage
Regulating Valve E.[P.

Converter Cutput

Nrrrn

indication

g Hr, |
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MAINTENANCE |
NATURE EFFECT ON : TION TIME OUT
EQUIPMENT ‘ SAFE MALFUNCTI CORRECTIVE/PREVENTIVE OF
MAINTENANCE|{ OPERATION CAUSE RESULT ACTION SERVICE
"A" Feedwater Pump | Corrective | None Defective thermocouple | 0il leakage Resealed thermocouples
Thermocouples well geals around
thermocouples 8 Hr,
Loop No. 3 Hot Leg | Corrective | None Position switch operator| Erroneous Adjusted position
Sample Valve No. out of adjustment position switch operator )
V955B indication 1 Hr.
Gland Steam Corrective | None Gauge out of calibration| Erroneous Calibrated gage
Pressure Indicator indication :
"6A" Feedwater Corrective | None Micro-switch actuator Alarm wasg Adjusted micro-switch
‘Heater High Level out of adjustment inoperative actuator
Alarm ' % Hr,
Right Main Stop Corrective | None Iimdt switch out of Erroneous Adjusted the 1limit '
Valve ' adjustment indication switch 1 Hr,
Pight Intercept Corrective | None Limit switch out of Erroneous Adjusted the 1limit
Valve - adjustment position switch
indication 1 Hr,
nAM Circulé.ting Corrective | None Contacts on valve Valve would Replaced the contacts
Water Pump operator were defective | not open .
Discharge Valve 5 Hr,
"A" Circulating Corrective | None Faulty micro-switch Pump would Replaced the defective :
Water Pump not start micro-switch 2 Hr,
Fire Alarm in Corrective | None Defective micro-switch Spurious Replaced the micro-switchi
Transformer Yard alarms ' 3 Hr.
o ’ 1




Level Control Valvé

position

control

and reagsembled valve

MAINTENANCE
NATURE EFFECT ON MALFUNCTION ' TIME OUT
EQUIPMENT i e CORRECTI VE/PREVENTIVE E
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
"A" Feedwater Corrective | None Faulty pipe nipple Excesslive Installed a new pipe
Heater Drain Pump Joint leakage nipple
Recirculating Valve - |y Hr,
Isolation Valve to | Corrective | None Defective valve joint Excessive Installed a pipe cap
Pressure Gage leakage on the valve )
PI-148 ‘ % Hr,
"1A" Moisture Corrective | None Defective union Joint Excessive Replaced the union and
Separator Reheater leakage remade joint
Relief Line Drain
Trap 5 Hr,
Seal Water Tank Corrective | None Malfunction of valve No level Cleaned valve and
Level Control Valvq control lappeq seat 3 Hr.
Spent Fuel Pit | Corrective | None Small Hole in trap Steam leakage | Weld repaired the hole
Steam Heating Unit in trap
Drain Trap 2 Hr,
Demineralized Corrective | None Defective shaft seal 011 leakage Installed a new shaf‘l';
Water System No, 2 : around pump seal
| Strong Acid Pump shaft 3 Hr.
"B" Heater Drain Corrective | None Glass was discolored Unable to Installed a new glass |
Tank Gage Glass ' read level assembly A : 1 Hr.
Engine Driven Fire| Corrective | None Expansion joint fallure | Expansion Installed new expansion
Purp ‘ Joint not joint '
functioning ~ 8 Hr,
Waste Evaporator Corrective | None Valve was stuck in open | Loss of level | Disassembled, cleaned, |

5 Hr.
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MAINTENANCE
NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT
EQUIPMENT 3 SAFE RRE / OF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
"B" Auxiliary Corrective | None Defective fuel valves Valve would Installed a new fuel
Boiler not energize valva
to fire boiler 3 Hr,
Heat Tracing Boric | Design None Heat tracing failure Fxcessive Replaced heat tracing
Acid Transfer Pumpg Change maintenance with 500 watt strip
heaters for increased
reliability 8 Hr,
| Instrument Air Corrective | None Pressure switches out "A" and "B" Calibrated the pressure
~ { Compressors of adjustment compressors switches
| . could not be
| run similta-
| neously in
| different
| operating '
| modes 3 Hr,
|
Heat Tracing Corrective | None Circuit failed open Loss of heat Replaced defective
Circult P-51 control circuit 11 Hr,
Instrument Buss Corrective | None ‘Defective filter Loss of in- Replaced .the capacitor _
| Inverter "B¥ capacitor verter control 5 Hr,
"A" Tnstrument Air Coi'rective None Worn rod bushings Knocking Installed new rod
Compressor ' sound from bushings
crank case :
warming of
imminent rod
failure S Hr.
"B" Auxiliary Preventive | None Boiler tubes required Excesslve Rodded out tubes and
Boiler cleaning stack tempe- cleaned boiler. Also
rature repaired cracked air : :
diffuser 7 Hr..
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MAINTENANCE
NATURE EFFECT ON MALFUNCTION co P TIME OUT
EQUIPMENT AE SADE » RRECTI VE/PREVENTIVE .
MAINTENANCE| OPERATION CAUSE RESULT ACTION SERVICE
Residual Heat Corrective | None Defective Alarm . Erratic alarm | Installed new alarm '
Removal System Low comparator operation comparator FC-605A
Flow Alarm 2 Hr,
"C'" Phosphate Pump | Corrective | None Defective diaphram 0il leakage Installed new diaphram 25 Hr,
"C" Feedwater Corrective | None E1P converter out of Valve would Adjusted converter |
Regulator Bypass adjustment : not close
Control Valve completely
FCV-499 3 Hr,
Heater Drip Regu- Correétive None Worn valve internals Leakage througd Replaced upper and lower
lating Valve No. valve seats, bushings, stem 7
1530-A and packing 32 Hr.
Pressurizer Valves | Corractive | None. Defective valve seals Body to bonnet | Installed new cage and
No. L554, L55C, leakage body gaskets and lapped
and U456 valve cage and plug
assemblies . 27 Hr.
Gland Steam Supply | Corrective | None Regulator malfunctioned | Regulator would Regulator was dis-
Regulator - : not supply assembled, cleaned, and
steam seal adjusted 1 Hr,
Portal Radiation Corrective | None Detector malfunctioned No, 6 detector| Cleaned the detector
Monitor would not and returned it to
alarm service L Hr.
Feedwater Heater Corrective | None Packing fallure Leakage around | Repacked valve
"LA" Isolation ' stuffing box
Valve —————
Feedwater Heater Corrective | None Packing failure leakage around| Repacked valve

"6A" and "6B" Tap
Root Valves

stuffing box
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MAINTENANCE

- | NATURE EFFECT ON : MALFUNCTION TIME OUT
EQUIPMENT " OF SAFE CORRECTIVE/PREVENTIVE oF
MAINTENANCE| OPERATION CAUSE RESULT ACTION - 1SERVICE
Feedwater Heater Corrective | None Defective gasket Leakage around] Replaced gasket
nEAN . main flange _ -—=--
Feedwater Heater Corrective | None Manway diaphram fallure | Steam leak at | Repaired diaphram
nEAM mnway |} | eame-
Feedwater Regulatorj Corrective | None Packing failure Stuffing box Repacked valves )
Valves "A" and "C" ' ‘ leakage —————
Steam Generator Corrective | None Defective packing Stuffing box Repacked valve
No. 1 Root Isolation By ' ' : leakage
.Blowdown Valve ' : _ _ ———
Low Pressure Tur- | Corrective | None Valve not seating Leakage past Installed pipe cap on
bine No. 1 Steam properly ' seat valve '
Inlet Line Vent . . | eme——
Main Steam Vent Corrective | None Defective valve internalg Excessive | Replaced entire valve
Valve Downstream ' ‘ leakage :
of Valve MS-33 ' . —————
Main Steam Iso- Corrective | None Defective valve Internald Excessive Replaced valves
lation Valves to leakage
Steam Analyzer - :
Valve Nos. MS-12B .
No. 2 Steam Header | Corrective | None Faulty packing : Stuffing box Repacked valves
Isolation Valve and . T leakage
Isolation Valves on}
Warm-Up Lines to o ‘
Steam Driven Feed ' » : ' ;
9




MAINTENANCE
NATURE EFFECT ON MALFUNCTION TIME OUT
EQUIPMENT A OF SALE CORRECTI VE/PREVENTIVE c
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
"A" Heater Drain Corrective | None Faulty flange gasket Excessive Installed new gasket
Purmp ‘ leakage | | eeaa-
Moisture Separator | Corrective | None Defective packing Excesslve Repacked valves
Reheater Vent stuffing box
Valve No, 1333B leakage ————
"B" Accumulator Corrective | None Defective packing Excesslve Repacked valves
Pressure and Level i stuffing box
Sensor Root Valve leakage
Chemical and Corrective | None Defective packing Excessive Repacked valves
Volume Control ' stuffing box
Valve No, FT-122 leakage . |
"6A" Moisturse Corrective | None Defective packing Excessive Repacked valves |
Separator Drain oo stuffing box |
Tank Lower Sight leakage |
Glass Valve _ ————- |
Reactor Coolant Corrective | None Defective packing Excesslive Repacked valves
Valve 556A stuffing box
"1A" Moisture Corrective | None Defective valve internals Leakage througll Installed new valve |
Separator Vent Valvie ' valvse ' - ————— |
"1 A" Moisture Corrective | None Faulty weld joint Leakage at Ground out old weld and |
Separator Vent Idine welded joint rewelded joint
to "6A" Heater : ————
Accumulator Corrective | None Cracked tubing Nitrogen Cut out 1e3.kingdseggioh
Nit Bottle S ak f tube an lder
L:;nrt;ogen ottle Supply leakage gackutg fittigg S
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MAINTENANCE
. NATURE EFFECT ON MALFUNCTION o TIME O
EQUIPMENT OF SAFE CORRECTI VE/PREVENTIVE OF
MAINTENANCE| OPERATION CAUSE RESULT ACTION SERVIC
Radiation Monitor | Corrective | None Defective check source Monitor Repaired the switches '
R-18 ' switches & alarm set pegged low and
swltches "would not
source check L4 Hr
"A" Boric Acid Corrective | None Low level alarm in need | Erroneous Adjusted low level
Evaporator of adjustment alarm alarm setpoint 1 Hr
Purge Valve on Corrective | None Defective packing Packing leakagq Repacked valve
2A Moisture Sepa- ’ |
rator Reheater 1% H;
"A" Instrument Alr | Corrective | None Manual switch out of Compressor Adjusted manual switch
Compressor adjustment would not
wnload properly L Hr.
Fngine Driven Fire | Design None | ——ecm-m- ———— Modification | Added a 10 second time 3
Pump Change prevents delay to engine start
(Mod. & pressure drop | signal
Setpoint spikes from
| Rev. Ap- starting
proval No. engine
57) 4 Hr
Waste Disposal Design Chg.} None Regins required drumming | Modification A 2 inch teé with
System - Spent (Mod. & under original arrange- | in order to diaphram isolation valve
Resin Disposal Setpoint ment have capablility was added to the system
| Rev, Approv of transferring
No. 61 spent resins
‘ as a liquid
slurry \ -—
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MAINTENANCE
NATURE EFFECT ON :
EQUIPMENT " OF SAFE MALFUNCTION CORRECTIVE/PREVENTIVE TIM(E)IFOUT
- MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Primary Water Design Chg.| None Original arrangement Provides a Installed a run of piping
System (Mod. & SetA required a temporary hosd source of water from primary water line
point Rev. to be used for flushing | for flushing in boric acid evaporator
Approval waste evapo- room to the waste eva-
No. 62) rator porator room ————
Safety Platforms Design Chg.| None cremeccneremeeceeeeeene | Provides safer| Installed walkway over
and ladders for (Mod & Set- worlcing con- main steam headers,
Secondary System | point Rev, ditions for platform over main
Approval accegs to main| steam drain lines, and
No. 6l4) steam piping ladder & safety platform
and turbine for H.P. turbine No, 2
bearing m——nee
Chemical and Vol- | Design Chg.| None Possible blockage of This modifi- Installed piping from
ume Control System | (Mod & Set~ : line by solidified boric| cation permits| concentrates holding tanl
Boric Acid Storage | point Rev, acld : flushing of discharge and boric acid
Tanks Approval concentrates storage tank to the
No. 65) holding tank closed floor drain
discharge line| system
- to prevent the
line from belnd
blocked by
boric acid ——enoe
Spent Fuel Cask . Design Chg.| None Original cable was not Lengthened Replaced original tagling
Crane (Mod & Set-~ sufficient length tagline cable | drum and tagline with
point Rev, to provide larger capacity drum and
Approval effective and longer cable
No, 66) triggering
device for

safety cable
system




CAROLINA POWER & LIGHT COMPANY
H. B. ROBINSQN STEAM ELECTRIC PLANT

. REPORT FOR JUNE, 1972

The major work accomplished this month was the completion of the steam
generator repairs initiated in May. A detailed account of this repair
is included in Appendix II of this report.. The subject work was com-

pleted, and the plant returned to full power service on June 10.

Two abnormal conditions occurred during the month. On June 7, a rou-

tine equipment chéck revealed that "A" containment spray pump would

* not rotate freely when turned by hand. This'condition was noted during

the time the reactor was shut down for the steam generator repairs;
The purp was disassembled and inspected. It was discovered that the
purp impeller alignment ring had galled and was binding on fhe casing
alignment seal ring} Subsecuently, these parts were.removed, and a
new impeller, impeller alignment seal ring, and casing alignment ring
were installed. The purp was next reassembled and successfully tested
for satisfactory operation., This item is listed in the monfhly main-

tenance report.

The second abnormal condition occurred on Juﬁe 20, At that fime, the
plant was being operated at 98% reactor power when a reactor runback

was experienced. This runback was a result of control rods H-L, H-8,

and H-12 in group "2" of control bank "D dropping into the core. Acﬁion
was taken to borate the reactor to approximately 8% power with simul-
taneous.reduction of turbine load. Ioad was then removed, and the re-
actor was manually tripped and placed in hot shutdown. Investigation
revealed that the cause of malfunction was the failure of a multiplexing

thyristor of the moveable gripper coil circuit located in pover cabinet
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2BD. The thyristor was replaced, and the reactor returned to pbwer
on June 20. The subject incidents were reported in accordance with

section 6.6 of the H. B. Robinson Techrical Specifications.

The major work accomplished this month, other than the steam generator

repairs, was the completion of the addition of polishing demineralizers

‘to the waste disposal system. This system cansists of two 30 cubic

. foot mixed-bed ion exchangers with a 35 gpm filter downstream of the

ion exchangers to pick up resin particles. The intent of the modifi-

" cation is improvement of the decontaminating performance of the waste

processing system. The polishing demineralizers will be used in the

normal mode of operation to further "clean up" the waste evaporator

condensate by récirculating the contents of one of the waste condensate
tanks. They may also be aligned to process waste water directly from
the holdup tank. Deccntamination factorsvof.100 were anticipatéd, but

factors of only 20 have been attained.

The only other design change performed this month wés the temporary
recalibration of the comparators(and summators in thé arT overpoﬁer,
overtemperature protection circuits. This change was based on the vari-
ation in the margin to trip and reduction in full power delta-T re-
flected in previous test data. The recalibration was performed to pro-
vide sufficient safety limits in the reactor protection system until
more data could be taken to determine new seﬁ pointstand/or problem
areas. Additional data was taken and fevéaled thai no problems existed.

Therefore the set points were returned to 55°F delta-T at 100% power.

A maximum plant thermal output of 2180.2 megawatts was achieved on June 30.
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June, 1972

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

OPERATING SUMMARY

I. Nuclear _ . .

A. MNumber of hours the plant was operated. o 505.01

" B. MNumber of times the reactor was made critical. ' 12
C. Gross thermal power génerated (MWH) . . | | 1990,897.6
D.. Equivalent full power hours. _ s 450.408

II. Electrical

A.
Bo

Cn

Gross power generated (MWH). _ | 313,979
Net power generated (MWH). A - ' 296,056
Length of time generator was on line (Hours). LoL.19

III. Radicactive Liquid Waste Discharged on Site

A,

G.

Total curie activity discharged (excluding Tritium) (Curies).0.0585¢

Total curies of Tritium discharged (Curies). - 19.72452

Total volﬁme of liquid waste discharged (Gallons). | ‘3873057-7

Total volume of dilution water used (Gallons). - 3,633,330,000
Average concentration at discharge canél outfall (uc/cc). 4.27176 x 10-12

Time and date of the maximum concentration released' (for

any consecutive 24 hours during the‘reporting period).

Time 12:00 P.M. Date - June 10, 1972

MPC used 1 X 10"7 uci/ml Basgis ‘Technical Specifications for
~Unidentified Activity

IV. Radioactive Liduid Waste Shipped off Site

A.

B.

Total curie activity shipped (excluding Tritium) (Curies) 1.30797

Total curies of Tritium shipped (Curies). L. 150

ow e e de en e e e me e e o e ke
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Operating Summary Cont'd,
6. Tobal volume of liquid waste shipped (Gallcns)e . 11,8000
Do Average concentration of ligquid wastes shipped (uc/bc). 7,95 x 10"2 -

Eo, Time and date of the maximm concentration shipped (for any

consecutive 2L howrs during the reporting period).

Time_ -~ Date  June 10, 1572
V. Gaseous Waste ' :
A, - Total curie activity discharged (Curies)o 2101

B. Time and date of maximum activity released (for any consecutive

24 hours during the report period),

Time___ L:33 P.M, Date  June 27, 1972
C. The MPC used; if greater than: |
1, 3X10'8 uc/zcc for noble and activation gase -
2. 1°h3X10"13 for halegens with greater than an eight day -

~half-life, and for particulates with greater than an

A

eight day half-life,

VI. Solid Radioactive Waste

; A, Total volume of solid waste generated (Cutic Feet), 762,5
1 B. Gross curie activity involved (Curie). ‘ . 1,699

C. Disposition of materials shipped off site,

Quantity ' Stipped to
| 762.5 Ft3 | Chem-Nuclear Services, Inc.
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OUTAGE REPORT FOR JUNE, 1972

. 4 , \
- NUMBER - DATE - TYPB - - PIANT CONDITION REASON -~ DURATIOR
1 7 Trip Power Level - 900 CPS Maintenance work in A T protection system -
Electrical Load - 0 initiated erroneous over temperatureaT Trip
2 8 Triﬁ Power Level - O Reconnection of RTD's caused erroneous signal | --
Electrical Load - O to initiate over temperature & T Trip
3 8 Shutdown | -- Shutdown for training startups 36 Min.
L 8 ‘Shutdown | -- Shutdown for training startups 11 Min,
5 8 Shutdown | -- Shutdown for training startups 35 Min.
6 8 Shutdowmn | -- Shutdewn for training startups 37 Min.
7 8 Shutdown | --_ Shutdown for training startups 1 Hr., 3 Min.
8 8 Shutdown | -- Shutdown for AEC Iicensing startups 1 Hr.
9 8 Trip Power Level -~ O Manual Trip for AEC vLicensing Startups 1 Hr, .
Electrical load - O .
10 8 Shutdown | -~ Shutdown for training startups 51 Min.
11 9 Shutdown | -- Shutdown for training startups 10 Min.
12 13 Trip Power Level - 98% Instrumentation spike initiated A T over 1 Hr., 29 Min.
Electrical Load - 675MW temperature trip ' .
13 20 Trip Power Level - 8% - Malfunction resulted in three dropped control |7 Hr., 23 Min,
Electrical Load - 25 MW rods and manual trip was initiated
1 20 Trip Power Level - LOOO CPS Manual trip initiated to perform maintenance | --
; Electrical Load - O on control rod drive system
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Gage PI-113A

MAINTENANCE
NATURE EFFECT ON MALFUNCTICN CORRECTIVE/PREVENTIVE TIME OUT
EQUIPMENT OF SAFE / OF
MAINTENANCE| OPERATION CAUSE RESULT ACTION SERVICE
Component Cooling Corrective None Defective piping joints | Leakage from Weld repaired leaking
Heat Exchangers - discharge line$ pipes 8 Hr.
Station Air Drain Corrective None Defective trap seating Trap wouldn't | Lapped the ball seat
Trap surface drain properly 3 Hr.
- | Radiation Monitor Corrective None Defective switch and Alarm set & Repaired switch and re-
: R-18 transistor operate switch| placed transistor :
were inoperatiye 6 Hr.
Turbine Cross "Correctlve None Faulty gage glass joints| Steam leak at | Installed new gage glass
under Pipe v gage glass . 2 Hr.
Drain Valve on "A" | Corrective None Defective seating surfacq leakage by Installed cap on valve
Feedwater Idne ' : valve seat outlet 1 Hr,
Boric Acid Charging] Corrective None Defective gaskets Leakage at Installed new gaskets
Purp Piping : suction to and remade joint
boric acid
‘charging pump 3 Hr.
Water System Strong] Corrective Neone Faulty joint at suction | leakage of Installed new flange
Acid Pump : flange acid bolts and retorqued
Joint ‘ 1 Hr.
Boric Acid Filter Corrective None Gage in need of cali- Erroneous Gage was calibrated
Inlet Pressure bration indication

%}b.'
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MAINTENANCE
NATURE EFFECT ON MALFUNCT1ON TIME OUT
EQUIPMENT oF saps CORRECTI VE/PREVENTIVE E
MAINTENANCE}| OPERATION CAUSE RESULT ACTION SERVICE
Feedwater Flow Corrective None Flow indicators out of Erroneous Calibrated flow indi-
Indicators calibration indication cators 2 Hr,
RTGB Alarm Ac- Corrective None Acknowledge switch was Would not Replaced switch
knowledge Switch defective clear alarms : 3 Hr.
loop 2AT Pro- Corrective None NM 306 amplifier in NIS | Overpower/over| Calibrated amplifier
tection Setpoints ' Channel L2 was out of temperatured T
calibration setpoints de~
creased 3 Hr.,
Radiation Monitor Corréctive " None Two switches failed Monitor would | Replaced defective
R-19 ' not indicate switches 1 Hr,
Moisture Separator | Corrective None Defective operators Iimitorque Replaced defective
Reheater Purge valve operatorg operatdér parts
Valves would not
function 16 Hr.
Sample Iine from ~ Corrective None Defective fitting at Leakage around| Replaced valve and
Pressurizer Water : isolation valve valve fitting
Space L Hr.
"A" Gas Stripper Corrective None Temperature controller Controllers Reset cantroller
and steam flow controlleqd were not pro-
were out of adjustment viding. ade~ ‘
quate control 3 Hr,
Demineralized Corrective None Timing cams were out of | Spurious alarmg Adjusted alarm timing

Water System No, 1
Cation Conductivity
Alarm

adjustment

cams

5 Hr,




MAINTENANCE
NATURE EFFECT ON MALFUNCTION - TIME OUT
EQUIPMENT Aor SAPE CORRECTI VE/PREVENTIVE o
' MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Selsmic Alarm Corrective None Moisture had entered Alarm annun- Installed a new gasket '
Annunciator pull box clator would | on pull box cover to
not function keep out moisture 1 Hr.
"A" Steam Generator| Corrective None Pressure actuated start | 0il punp would | Adjusted the pressure
Feedwater Auxiliary up switch was out of not start switch
0il Pump adJustment properly ,—————
Feedwater Flow Corrective None Transmitters were out of | Erroneous Transmitters were
Transmitters calibration indication calibrated 2 Hr,
Demineralized Water Corrective None Potentiometer was in Erroneous | Potentiometer was
Acid Percent Meter need of calibration indications calibrated l Hr,
Pressurizer Spray Corrective None Signal comparator was Erroneous Calibrated comparator
Iine Low Tempera- : out of calibration indication !
ture Alarm : " 1 Hr,
Waste Evaporator Corrective None Build up of boric acid Erroneous The sensing line was
Feed Pump Flow In sensing line ] indication cleared
Indicator ' 1% Hr,
"A" Boric Acid Corrective None Gage in need of cali- Erroneous Gage was calibrated
Transfer Pump Dis- ' bration indication
charge Pressure
Gage % Hr,
Condensate Pump Corrective None Faulty valve internals Valve mal- Overhauled valve inter-
Recirculation Valve function nals and reset valve
indication 1limit _
switches 8 Days
"A" Waste Gas Com= | Corvective None Pregsure transmitter Erroneous Transmitter was zeroed
pressor Molsture zero point had shifted indication

Separator Level
Tndtention

3 Hr.




MAINTENANCE
: NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE  |TIME OUT
EQUIPMENT OF SAFE RRECTIVE/ oF
MATINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE _ |
Sample System Corrective None Faulty body to bonnet leakage at the | Replaced gasket and |
Valve No. 953 joint joint remade the joint L Hr.
Instrument Air Corrective None Adir lines ruptured’ Valves would Installed new air lines
Iines to SG Blow- not operate
down Air Operated
Valves 1930 A& B 2 Hr,
Level Transmitters | Corrective None Air regulator feeding Erroneous Replaced the air
for Laundry & Hot ' rotometer was defective | indication regulator
Shower Tanks : L Hr,
Main Steam Valve Corrective| None Defective packing Packing leakagd Repacked the valve
Penetration Corrective None Pin hole in weld joint Alr leakage Weld repaired joint
Pressurization
Receiver 2 Hr,
Main Condensate Corrective None Yoke fractured Valve was Weld repaired yoke and _
Pump Recirc Valve : inoperative straightened valve stem 8 Hr.
Flectro Hydraulic Corrective None Impulse pressure trans- | Erroneous Replaced the transmitter
System mitter failed switch to man-
ual operation 14 Hr,

Radiation Monitor Corrective None Defective detectors Erratic Replaced detectors ‘
R-1L indication 8 Hr.
Generator Hydrogen | Corrective None Low alarm relay was Alarm would Replaced the rela&
Pressure Alarm defective not clear L Hr,
Waste Evaporator Corrective None . Stator windings burned Pump was in- Replaced pump
Feed Tank Pump open operative 10 Hr.

ey rr A7 o



MAINTENANCE
: NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE |TIME OUT
EQUIPMENT OF | SAFE / : _ OF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Containment Vessel | Corrective None Pressure transmitter Erroneous Calibrated transmitter B
Pressure Indication was out of calibration | indication 1 Hr,
Volume Control Corrective None Pressure indicator was Al&mnoccﬁrring Calibrated pressure
Tank Low Pressure out of calibration at wrong indicator
Alarm ' setpoint ' 1 Hr,
Concentrates Corrective None Pressure switch was out | Pump was cycling Adjusted switch
Holding Tank Pump of adjustment on and off at
* wrong setpoints 1 Hr.
Loop No. 1 Letdown Corrective None Defective body to bonnet | Leakage around | Replaced body to bonnet
Valves No. U460 "AM joints bennet gasket and remade jJoints
& "B" 6 Hr,
Before Seat Drain | Corrective None Pin hole in elbow leakage at Weld repaired leaking |
Iine Serving Valve ' elbow elbow '
¥S-10 : . 2 Hr,
Reactor Coolant Corrective None Transmitter failure Loss of flow | Replaced defective
Flow Transmitter - indication in | transmitter
- channel 1, Loog '
2 5 Hr,
"B" Instrument Air | Corrective None Faulty time delay relay | Conmpressor Replaced relay
Compressor would not start ‘
‘ in automatic
mode 4 Hr,
UAY" Spray Pump Corrective None Damaged casing ring, Pump operation | Replaced defective

impeller ring, and
impeller

was "rough"

parts

5 Hr,

i
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MAINTENANCE
- NATURE EFFECT ON MALFUNCTION CORRECTLVE/PREVENTIVE  |TIME OUT
EQUIPMENT OF SAFE / oF
MAINTENANCE} OPERATION CAUSE RESULT ACTION SERVICE
Nuclear Instru- Corrective None Dropped rod bistable re- | Dropped rod/ Replaced relay
mentation Channel lay was defectlve rod stop alarm
N-L3 would not
clear 3 Hr.
"A" RHR Pump Drain | Corrective None Hole in the drain line leakage from Weld repaired leaking
line drain line line 4 Hr,
"A" Boric Acid Corrective None Heater was shorted to Heater was Replaced heater
Storage Tank Heater ground inoperative 2 Hr,
Full Length Rod Corrective None Fajlure of power supply | Non-urgent Replaced power supply
Control alarm would
: not clear L Hr,
Reactor Coolant Corrective None Transmitter was out of Erfoneous Calibrated transmitter
System Pressure calibration indication :
Indicator 1 Hr,
Penetration Pres- .Corrective None Valve not seating pro- Leakage by Lapped seat and disec,
surization Air ' perly valve seat
Recelver Relief
Valve _ 4 Hr,
"A" RHR Pump Corrective None Defective gasket at Ieakage at the | Installed a new gasket
pump housing joint joint : L Hr,
Nuclear Instru- Corrective None Failure of differential | Erroneous Replaced the amplifier
mentation Channel amplifier indication and calibrated unit
N-‘Bé 6 Hr.
Nuclear Instru- Corrective| None Water present in detector] Installed new source and

mentation Channels
N-31 and N-35

canister caused corrosion
of terminals

No indication

and intermediate range
detectors

23 Hr.

B Lt



N NN I I I BN BN O D B B I EaE e Il B i EE
MAINTENANCE
. NATURE EFFECT ON MALFUNCT1ON CORRECTI VE/PREVENTIVE TIME OUT
EQUIPMENT OF SAFE _ / . OF
MAINTENANCE| OPERATION CAUSE RESULT ACTION SERVICE
Neutral Water Corrective None Pump housing and dis- Pump was A new discharge pipe was -
Purmp charge line had ruptured} leaking at installed and a temporary
due to corrosion discharge pipe| pump put in service
until a replacement pump
is received 29 Hr.
Condensate Pump Corrective None Fajlure of flow indi- Condensate Micro-switches in FIS-
Recirculation cation sensor FIS-14L46 recirculation | 1446 were replaced and
Valve Controls valve would instrument recalibrated
not operate 11 Hr.
Main Steam Bypass Corrective None Motor operator was Valve would Rewound motor
Valve Vi-3A defective not operate 1% Hr.
No. 1 Léft Reheat Corrective None Scored plunger in test Reheat valve Polished solenoid
Stop Valve solenoid and defective would not plunger and replaced
o-ring in dump valve operate o-ring 8 Hr.
",B" Feedwater Corrective None Defective weld joint Leakage around] Rewelded baffle and
Heater ‘ at interface of baffle manway cover manway cover . joint
and manway cover ‘ 2 Hr,
UA" Vacuum Pump = Corrective None Float was stuck Valve was Valve seat was labped
Seal Water Supply : inoperative
Float Valve 3 Hr.
Gas Analyzer Corrective None Oxygen analyzer had a Analyzer was Replaced the defective
defective magnet and inoperative magnet and sensor .
sencor module 17 Hr.




MAINTENANCE
NATURE EFFECT ON MALFUNCTION CORRECTI VE/PREVENTIVE TIME OUT
EQUIPMENT OF SAFE / ‘ OF
MAINTENANCE | OPERATTION CAUSE RESULT ACTION SERVICE

"A" Boric Acid Corrective None Heater controller was Improper Recalibrated controller '
Tank Heater out of calibration heater control] 2 Hr,
Boran Injection Corrective None Heater controller out Improper Recalibrated controller
Tank Heaters of calibration heater control ' 3 Her,
Pressurizer Con- Corrective None Voltage controller out Pressure Calibrated voltage
trol Group Heaters of calibration could not be controller

maintained

without back-

up heaters ‘

in service 9 Hr,
Generator Voltage | Corrective None Malfunction of 15 volt Operation in Power supply was .
Regulator power supply in regu- automatic replaced

lator limiting circuit mode was .

erratic - 4 Hr,
Water Treatment Corrective None Malfunction of 1imit | Improper Switch was cleaned
System Mixed Bed ' switch on valve indicatdr indication
Demineralizer :
Outlet Valve % Hr,
Auxiliary Feedwate} Correctivg¢ None Alarm setpoint out of Spurious Adjusted setpoint
High Temperature adjustment alarms
Alarm 1 Hr,
"A" Electro- Corrective None Pointer was broken No indicé.ticn Replaced broken pointer
Hydraulic Pump '
Discharge Pressure
Gage % Hr,

]




MAINTENANCE
NATURE EFFECT ON MALFUNCTICN CORRECTIVE/PREVENTIVE TIME OUT
EQUIPMENT OF SAFE / OF
MAINTENANCE| OPERATION CAUSE RESULT ACTION SERVICE
Reactor Coolant Correctlvsg None Controller system was Alarms would Zeroed transmitter and
Drain Tank Level out of adjustment not actuate calibrated electronic
Control at correct pump trips and low -
setpoints level alarm 13 Hr.
"3B" Feedwater Correctivg None Defective o-rings in Valve would Installed new o-rings
Heater Normal seal bushing not fully
Drain Valve open - 4 Hr,
Moisture Separator] Correctivdg None Defective valve parts Valve mal- Overhauled valves and
Reheater Isolation function reset 1limit switches
Valves 9 Hr,
Condensate Pump - Preventive None Defective valve internalf -- Installed new valve gagd,
Recirc Bypass Maintenancg stem, and disc.
Valve * 3 Hro
4 T Overpower, Design’Chg None Previous data indicated | -- Temporarily recalibrated
Overtemperature (Mod. & excessive spread between summators and comparatorp
Protection Cir- Setpoint operating Delta-T!'s and in overtemperature and
cuits Rev. Appro- trip points over power circuits
val #69) (See monthly summary 15 Hr.
Waste Disposal Design Chg None Present waste disposal Large volumes | Added a polishing de-
System (Mod & Set- system does not provide | of highly con-| mineralizer system
_point Rev design decontamination taminated associated valves and
#39) factors wastes cannot | piping to present waste
be processed disposal system in at-
rapidly tempt to attain higher
decontamination levels -
Moisture Separator|{ Corrective None Defective valve parts Valves were Disassemble, replaced

Reheater Idmitorqus
Isolation Valves

inoperative

parts, cleaned, and
reassembled valves

42 Hr.
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CAROLINA POWER & LIGHT COMPANY
. He B, ROBINSON STEAM ELECTRIC PLANT

REPORT FOR JULY, 1972

During the month of July, four abnormal operating conditions occurred

at H. B. Robinson Unit No., 2. The first incident took place on July 7
following a reactor trip. The reactor was in hot shutdown, and the

steam dump system was being regulated to dissipate decay heat when a

safety injection signal was received. The safety injection was termi-

" nated and returned to normal operation. However, safety injection valves

867 "A" and "B" would not fully close. Valve oﬁerators and indicatofs
appeared to be in good working order, and it was surmised that a small
amount of boric acid had percipitated on the valve seats preventing
the valves from shutting. Working from this assumption, heat traéing
circuits were adjdsted_to their highest setting and heat was applied
to the valve bodies, This action resulted in.clearing the valve seats,
and the valveswere successfully shut. The reactor was maintained in

a sub~critical condition until the valves were returmed to service.

The next abnormal condition occurred on July 9 wheﬁ the "B" loop Steam
Iine Isolation Valve failed closed while performing a test of the valve.

A reactor trip resulted, and, when attempts to reopen the valve ﬁére
unsuccessful, the plant was placed in a cold shutdown condition to further
investigate the problem. A failed pin in the control linkage and a |
damaged valve operator were deterhined to be the cause of the malfunction.
The 1imit switch which restricts valve-stém movement, apparently had
failed to function properly, and excessive stem travel resulted in the

damage. The valve was repaired, a new limit switch installed, and the

Plant returned to operation on July 12. -
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The third incident related to the fact that the boron cqnceAtration

in the boron injection tank fell below the range of 20,000 to 22,500
ppm required by the H, B, Robinson Technical Specifications. This con-
dition resulted while attempting to recirculate a boric acid tank with
the boron injection tank. The'interconneéfing line was obstructed by

percipitated boric acid which prevented pressurization of the boron

‘injection tank. With valves 841 "A" and "B" open and valve 847 "A"

- not fully seated, the static head of the refueling water storage tank

initiated a flow to the "A" boric acid storage tank and boron injection

" tank which led to their subsequent dilution. The diluted boric acid

tank was first noted on July 13 at which time valve 867 "A" wag cycled
and shut, and "A" boric acid storage tank was adjusted back within speci=-
fications. At that time the boron injection tank sample line was clogged,
and the concentration in’theltank could not be determined. The line
wag cleared, and a sample taken on July 16 indicated the tank concen-
tration was out of specification. It was then discovered that the tank
recirculéticn line was clogged, and a temporary hésé wasg connected from
the boric acid storage tank to the boron injection tank to accomﬁlish
recirculation and adjust the boron concentration. The tank concentration
wés returned to the proper range on July 17; The recirculation line_

wag cleared on July 18 by cutting and heating tﬁe line. To preclude

the pipe clogging again a modification (Modification and Setpoint Ap-
proval No. 73) was performed which consisted of the additior of drain

valves to the line. The line was returned to service on July 19.

Thellast incident occurring this month was the failure of the part length

rod control system. At 5:58 P,M, on July 26 a "Part Length Rod Control



s e b,

Alert" alarm was received. Investigation revealed that the alarm was
of an erroneous nature and was caused by the failure of a frequency
sensing relay that monitored the 60 cycle current to the part length

rod control cabinet. The relay was replaced and the control system

returned to service at 8:52 P.M., July 26.

A1l of the above incidents were reported in accordance with the H. B.

Robinson Technical Specifications.

In addition to routine maintenance items, the plant was shut down for
special maintenance on two occasions this month. 'One instance was for

vrepair of '"1B! moisture separator'reheater purge valve leakage and f1B!

and ' 2B! moiéture separator'reheater drain tank leaks. The second shut-

down was for repairs to leaks in the secondary system. Both events

were of a short term nature.

A maximum plant thermal output of 2197.8 megawatts was achieved on July 4.

___,,(.
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July, 1972

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

OPERATING SUMMARY

Nuclear .

A. Number of hours the plant was operated. 6L7.91
Number of times the reactor was made critical. 7

C. Gross thermal power generated (MWH). - 1,222,900.8

D. Equivaleng full power hours. ‘ | .85

Electrical

A. Gross power generated (MWH). | o » 388,612

B, Net power genefated (MWH) . | ' 366,761

C. Length of ciQe generator was on line (Hours); | 612,542

Radicactive Liquid Waste Discharged on Site

A. Total curie activity discharged (excluding Tritium) (Curiesb. 0:06420 ::
e

G.

L ==
Total curies of Tritium discharged (Curies). : 06151
Total volume of liquid waste discharged (Gallons). 291,2201.7
Total volume of dilution water used (Géllons). Ly, 021,200,000

Average concentration at discharge cadal outfall (uc/cc). Lh21l x ]gf12
Time and date of the maximum concentration released (for
any consecutive 24 hours during the.reporting period).

Time 9:45 AM. Date July 5, 1572

MPC used 1 X ‘IO-7 uci/ml Basis Technical Specificatioﬁ for
‘Unidentified Activity

Radioactive Liquid Waste Shipped off Site

A,

B.

Total curie activity shipped (excluding Tritium) (Curies) -

Total curies of Tritium shipped (Curies). -
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Operating Summary Cont'd,

Co Total volume of liquid waste shipped (Gallcns), —
Do = Average concentration of liquid waste shipped {uc/cc). v -
E, Time and date of the maximim concentration shipped (for any
; consecutive 24 howrs during tﬁe reporting period). |
Tine_ --_ Date  --
: V; Gaéeous Waste
§ A, Total curie activity discharged (Curies), 7.65789
; Be Time and date of maximum activity released {for ahy consecutive
f 2L hours during the report peripd).
Time___ 12:29 A.M, Date  July 12, 167
Co The MPC used; if greater than:
1, 31(10'8 uc/cc for noble and activation gase -
2, 10L3X10-13 for halcgéns with greater than an eight day -
half-1ife, and fer pafticulatas with. greater than>an |
eight day half-life, |
VI, Solid Radioactive Waste
A. Total volume of solid waste generated'(Cubic Feet), ' 81,5
i B, Gross curie activity involved (Curie)s | 0.030
% Ce isposition of materials shipped off site,
| | | -
Quantity . Skipped to
81.5 Ft° Chem-Nuclear Services, Inc.
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OUTAGE REPORT FOR JULY, 1972

\

- NUMBER - DATE - TYPR - PLANT CONDITION REASON DURATION
1 1 Shutdown | -~ Shutdown to repair leaks on moisture sepa- - GHr, s 37 Min,
rator reheater valves
2 2 Trip Power Level - 1.5 x 10'h Manual trip followed a turbine trip caused by |11Hr., 36 Min.
Amp, loss of power supply to instrument busses 2
Electrical Load - 70 MW, | and 7
3 7 Trip Power Level - 99% Loss of Feedwater to steam generators was 2 Hr., L6 Min,
Electrical Load - 670 Mwe caused by blown fuse and led to 1lo level and
steam and feedwater flow mismatch in steam
generator No., 3 ST
L 8 Trip + | Power Level - 12% | Failed solenoid operator prevented opening of 1 Hr.
Electrical Load - 50 MW, | "C" feedwater regulator valve resulting in
. . - | Lo-Lo level in steam generator No. 3
4 9 Trip Power Level - 100% Main steam stop isolation valve failed closed 66 Hr., 36 Min.
Electrical Load - 66l LU .
6 20 Trip Power Level - 100% ‘Erroneous Lo level signal initiated while 47 Min.
Electrical Load - 663 Md | working on protection circuitry ‘
7 20 Trip Power Level - 1% : Operator error resulted in Lo-Lo level in 29 Min.
_ Electrical Load - 15 MW, | steam generator "B" '
8 2l Trip Power Level -~ 100% Erroneous signal initiated while working on | 51 Min.
Electrical Load - 649 MW, | TROTS channel '
9 28 . Shutdown | -- Shutdown to repair steam leaks on secondary 16 Hr., L4 Min,
system :
]
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MAINTENANCE

N NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE  |TIME OUT
EQUIPMENT OF SAFE OF
MAINTENANCE] OPERATION CAUSE RESULT ACTION SERVICE
Spray fidditive Corrective | None Level transmitter out of | Erroneous Calibrated level 1 hr,
Tank : calibration Indication transmitter
Caustic Conducti~ | Corrective | None Conduétivity meter in Erroneous Calibrated meter L hr,
vity Indicator in need of calibration indication
Water Treatment '
System
E.H., Pump Dischargej Corrective |} None Indicator pointer was No indication | A new pointer was 3% hr,
Pressure Qage broken installed
Condensate Con- Corrective | None Meter was out of Erroneous Calibrated meter 2 hr,
ductivity Meter calibration Indication
12A' Feedwater | Corrective | None Motor operator square Valve would noY Calibrated converter k hr,
Heater Drain Pump root converter out of close at 300 MW '
Recirculation Valve calibration -
Feedwater Heaters |Corrective | None Controllers out of Improper level | Adjusted controllers 2 hre
w1B" & "2B" adjustment control :
VWaste Drumming Corrective None Vacuum switch out of Valve would not] Adjusted vacuum switéh 6 hr,
System Valve 1799D adjustment close at
correct vacuum

Steam Generator Corrective | None Gage out of calibration | Erroneous Calibrated gage 1 br,
No., 1 Pressure indication
Gage
"B" Diesel voltage |Corrective | None Potentiometer in regu- Voltage was Potentiometer was - 1 hr,

Regulator

lating circuit was

dirty

erratic

cleaned




MAINTENANCE : -

. NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT
EQUIFMENT OF SAFE OF
MAINTENANCE | . OPERATION CAUSE RESULT ACTION SERVICE _ |

"A" EH oil pump Corrective | None Gage out of calibration | Erroneous Calibrated gage 3 hre
Discharge Pressure : ' indication
Gage
"GA" Feedwater Corrective | None Gage pointer was binding| Gage inoper- Pointer was freed 2 hr,
Heater outlet ative
Pressure Gage
"A" Condensate Corrective | None Pointer was dislodged No indication | Re-installed pointer 1 hr,
Pump Discharge" : '
Pressure Gage
Outlet piping on _Corrective | None Hole in outlet line Steam leakage | Removed defective line 6% hr,
"2A" Moisture and welded in new sectioa
Separator Reheater ' ' of pipe
Relief Line drain ' "
Trap
"A" Boric Acid Corrective | None Valve diaphragms were No inlet flow | Installed new 19 hr,
Evaporator Distil- : defective to distillate | diaphragms '
late pump inlet ' : pumps
valves (air
operated)
"6B" Feedwater Corrective | None Valve stem was bound Valve was Installed new valve 6 hr,
Heater Gage Glass : . inoperative
Isolation Valve ’ o
A" Motor Driven Corrective | None Gage out of calibration | Erroneous Calibrated'gage B ' -.1% hr,
Awdliary Feedwater indication : :
Pump Discharge
Pressure Gage -




MAINTENANCE

NATURE EFFECT ON MALFUNCTION CORRECTI VE/PREVENTIVE TIME OUT
EQUIPMENT OF SAFE OF
MAINTENANCE| OPERATION CAUSE RESULT ACTION SERVICE _ |
"A" Component Corrective | None Malfunction of linkage No indication | Installed new linkage 1% hr.
Cooling Heat f screw and calibrated
Exchanger Pressure : gage
Gags :
Chemical & Volume |Corrective | None Broken wire on relay coil] Erroneous make-| Repaired the coil L hr,
Control Reactor . up deviation
Coolant Make-up ‘ alarm
Pressurizer Letdown]Corrective | None A Malfunction of compara- Impropsr Installed a new 3 hr,
Isolation : tor IchL60A control of comparator
letdown
"A" Chemical & Corrective | None Level indicator out of Erroneous - | Calibrated level ' h% hr,
Volume Control _ calibration indication indicator
Holdup Tank Level
Indication
Main Steam Isola- Corrective | None Broken yoke pin and . Valve was Installed new pin and 15 hr.
tion Valve V1-3B . damaged air cylinder inoperative ailr cylinder
No., 1 Low Pressure |Corrective | None Diaphragm failed Diaphragm Installed new diaphragm | 2 hr,
Turbine Blowout ruptured
Diaphragm
"6A" Feedwater Corrective | None ‘ Tubes failed Tube to shell | Plugged and welded 8 hr..
Heater - _ side leakage eleven tubes
Loop "C" Feedwater |Corrective | None Lockout solenoid failed |Loss of feed- | Installed new coil in 2 hr,
Control Valve water to steam | solenoid :
: generator "C4
and subsequent
reactor trip
’ |

B

PRI ——



MAINTENANCE
NATURE EFFECT ON MALFUNCTICN TIME OUT
EQUIPMENT OF SAFE CORRECTIVE/PREVENTIVE oF
MAINTENANCE| OPERATION CAUSE RESULT ACTION SERVICE

Nuclear Instru- Corrective None Failure of high voltage | Nuclear Instru4 Replaced high voltage
mentation Channel power supply mentation ‘supply module
NL2 charnel was

inoperative 3 Hr.
Boron Analyzer Corrective None Leak in detector tube Analyzer was Repaired leak and

inoperative calibrated analyzer -
Generator Hydrogen | Corrective None Regulator was dirty Regulétor was | Cleaned regulator
Regulator operating

erratically 3 Hr.
Waste Evaporator Corrective None Failure of pump shaft Excessive Installed new seal
Hot Water Pump : seal ' leakage y Hr,
Steam Generator Corrective None Failure of power supply | Transmitter Replaced power supply ,
Level Transmitter ' inoperative 1 Hr.
Heating and Venti- | Corrective None Micro-switches on dis- RIGB indicatio Adjusted louvers and
lation Battery Roon . charge louvers out of was inoperativ¢ micro-switch _
Exhaust Fan alignment 6 Hr,
Gas Analyzer Corrective None Recorder was binding Erroneous Adjusted and calibrated
Recorder indication recorder

L Hr.




MATNTENANCE

NATURE EFFECT ON MALFUNCTION 0 P TIME OUT

EQUIFMENT oF SAFE B ! CORRECTIVE/PREVENTIVE oF

MAINTENANCE ] OPERATION CAUSE RESULT ACTION SERVICE
Heat Tracing Corrective | None Circuit failed inoperative Circuit was removed and 8 hr,
Circuit P70 circuit replaced
Part length rod Corrective | None Defective relay Erroneous Relay was removed & 2 hr,
control ' alarm replaced
Anﬁunciator Panel | Corrective | None Defective reflash & inoperative Raflash & point cards 2 hr,
C~1 point cards | replaced
"A" Sump Tank Corrective | None Level Switch out of Erroneous Switches were calibrated ] 7 hr.

calibration operation to proper settings
Condensate Recirc.}] Corrective | None Defective controller Valve inoper- | Switch was replaced 6 hr,
Valve EV-1LL6 : switch ative
Pressurizer Corrective | None. Defective Power Supply Erroneous Power Supply replaced 1 hr,
Pressure Indicator - Indication
PLLLS
Radiation Monitor | Corrective | None Defective Photo tube Erroneous Install new tube and L br, :
R-18 ' alarms ‘calibrated
"B" Vacuum Pump Corrective | None Float valve sticking Erroneous New float valve was 2 hr,
: operation installed
Hotwell Level Corrective | None Level controller out Improper Level controller was 3 hr.
controller of calibration operation recalibrated
"A" Monitor Tank Corrective | None Pressure switch out of Erroneous Pressure Switchwas 1 hr. ‘
Level Indicator ‘ calibration Marm recalibrated
' i
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MAINTENANCE
NATURE EFFECT ON MALFUNCTION CORRECTI VE/PREVENTIVE TIME OUT
EQUIPMENT - OF SAFE /EREL OF
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE
Waste Evaporator Corrective None Defective diaphragm Valve Diaphragm was replaced |
Valve VA-L ' inoperative 2 Hr.
Radiation Monitor | Corrective None - Broken vanes Purmp Vanes replaced
R-20 inoperative l¢s Hr,
Boric Acid Corrective None Density transmitter Erroneous Pulsed with supply air _ .
Evaporator inoperative indications and returned to operatioj 2 Hr,
Heating & Venti- Corrective None Drain for condensat High discharge Drain line was unplugged
lation System plugged ' air temperaturg ,
HWI""] - 1 Hr.
Vent Header Pres~ ; Corrective None Transmitter out of Erroneous Transmitter was re-
sure Indlcator on calibration indications calibrated
Waste Disposal & B
Boron Recycle Panel] ' 1 Hr.
Spray Additive Tanld Corrective Noneé Indicator out of Erroneous Transmitter was re- . ~
Level Transmitter calibration indications calibrated 2 Hr.
"A" & "B" Diesels | Corrective None Dirty contacts Erratic Contacts were cleaned
readings ' 2 Hr.
Safety Injection Corrective None Torque switch was out of | Valve was Adjusted torque switch
Valve 867 A adjustment inoperative _ L Hr.
Safety Injection Corrective None Motor operator gear was | Valve was Repaired operator
Valve 867 A ' stripped ' inoperative ' L Hr. -
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MAINTENANCE
. NATURE EFFECT ON ' T1ON
EQUIPMENT i e MALFUNCTICN CORRECTIVE/PREVENTI VE TIM(I;:FOUT
MAINTENANCE | QPERATION CAUSE RESULT ACTION SERVICE
Primary Water Flow{ Corrective None Defective power supply Flow control Replaced capacitor
Controller FC-11l capacitor manual mode
was lnopera-
tive 2 HI‘. ’
"2B" Feedwater Corrective None Gage out of calibration | Gage was Calibrated gage
Pump Suction and over-ranged inoperative
Pressure Gage 2 Hr.
"A" Monitor Tank - Corrective None Pressure switch out of Alarm occurring AdJusted alarm to proper] - _
High Level Alarm ' adjustment too late setpoint 2 Hr.
Steam Generator Corrective None Position indicators out | Loss of valve | Adjusted position
Blowdown Throttle of adjustment position indicators
Valve indication . 2 Hr,
Chemical & Volume | Corrective None Limit switches defective| Erroneous valvp Repaired 1limit switches
Control Valves : position
LEO A" & “BY indication 2 Hr.
Waste Gas Com- Corrective None Pressure switch was out | Compressor Calibrated switch to
pressor of callibration cycled on and | proper setpoints
off at wrong - :
setpoints 2 Hr.
Chemical & Volume | Corrective None The temperature com- Control valve

Control Valve
TCV-143

parator was out of
adjustment

was diverting
water to vol-
ums conbtrol
tank at wrong
setpoint

Adjusted comparator to
proper setpoint

1 Hr.
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MATNTENANCE
NATURE EFFECT ON N . '
EQU IFMENT OF SAFE MALFUNCTION CORRECTIVE/PREVENTIVE TIM(I):FOUT
MAINTENANCE | OPERATION CAUSE [ RESULT ACTION SERVICE
( .
"A" Boric Acid Corrective | None Immersion heaters Loss of heat Heater was replaced 3 hr,
Evaporator failed to feed tank
"D" Flux Map | Corrective | None Detector failed Flux map Replaced detector 6 hr.
Locations location "DW
. was lnoperative
"A" Battery Corrective | None Solenoid failed and Negative ground| Replaced solenoid 3 hre
Charger shorted to ground of 65 volts
Reactor Protection| Design - None Original units lacked - Replaced four magnetic -
Instrumentation change adequate reliability P/A converters with a
System (Mod. & ' unit incorporating all
Setpoint four groups
Rev,
Approval *
No. 67) _
Waste Disposal Design None Only temporary hoses - Permanent piping was -
System Change were available for installed for pumping
(Mode & punping waste water to- waste water from waste -
Setroint truck for off site holdup tank to truck
Rev, shipment
Approval
No. 70)
Steam Generator Design None The phosphate analyzer - The phosphate analyzer -
Blowdown System Change was not being utilized was removed from the
(Mod. & system to provide space
Setpoint - for a decontamination
Rev. area
Approval

No.. 71)
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MATNTENANCE
NATURE EFFECT ON : A .
EQUIPMENT OF SAFE MALFUNCT1ON CORRECTIVE/PREVENTIVE TIM;:FOUT
MAINTENANCE| OPERATION - CAUSE ; RESULT ACTION __S_E’.RVT.Q_E__
Chemical & Volume | Design None No means existed for Drain valves were in- -
Control system change clearing plugged stalled in recirculation
"1 (Mod, & recirculation line line between boric acid
Setpoint tanks and boron injection
Rev, tank to provide flowpath
Approval for unplugging line with
No. 73)

Ny pressure
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CAROLTNA POWER & LIGHT COMPANY
H, B, ROBINSON STEAM ELECTRIC PLANT

REPORT FOR AUGUST, 1972

The plant was operated this month without the occurrence of an incident
or abnormal condition. The unit was shutdown on one oqcasion for.repaif
of a leaking pressurizer spray valve. Maintenance accomplished was of
a routine natufe. The major modification completed was the provision

of a charging pump leakage collection system and an improved design

| stuffing box. The plant achieved a maximum thermal output of 2197.8

megawatts on August 2 and August 8.
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AUGUST, 1972

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

OPERATING SUMMARY

-

Nuclear

A. DNumber of hours the plant was operated.

" B, Number of times the reactor was made critical.

C. Gross thermal power generated (MWH).

D. .Equivalent full power hours.

Electrical ' ' .
A. Gross power generated (MWH).
B. Net power generated (MWH).

c. Length of time generator was on line (Hours).

Radicactive Liquid Waste Discharged on Site

687.59

1

1,511,452.8

687.02L

A. Total curie activity discharged (excluding Tritium) (Curies). 0,0L3L3

B. Totél curies of Tritium discharged (Curies).

C. Total volume of liquid waste discharged (Gallons).

D. Total volume of dilution water used (Gallons).

E. Average concentration at discharge canél outfall (uc/cc).

F. Time and date of the maximum conceqtratioﬁ released (for
any consecutive 24 ho§rs during the:reporting period);

Time 5:25 PoI'io' Date

G. MPC used 1 X 10-7

32.21184
21,0,499.85

3,058,000,000.0
3.7518 x 10712

August 10,

Activity
Radioactive Liquid Waste Shipped off Site

A. Total curie activity shipped (excluding Tritium) (Curies)

B. Total curies of Tritium shipped (Curies).

uci/ml Basis  Technical Specifications for Unidentified

1.5162
3.2620

1972




o

>

A

-« 2a

Operating Summary Cont'd,

VI,

Co Total volume of liquid waste shibped (Gallcns),

D,  Average c&nééntration of liquid waste shipbed (uc/cc).

E. Time and date of the maximmm concentration shipbed (for any
| consecutive 2l hours during the reporting period),.

Time 12:00 P.M. Date

Gaseous Waste
A, Total curie activity discharged (Curies),
B, Time and date of maximum activity released (for any consecutive

2l hours during the report period).

~ Time___ L:53 P.M.
Co The MPC used, if greater than: ‘

1, 31110-8 uc/cz for noble and activasion gase
13

2,  l.L3x10™" for halcgens with greater than an eight day
ihalfhlife, and for particulates with greater than an
eight day half-life,

Solid Radioactive Waste

As ~ Total volume of solid wéste generataed (Cubic Fset).

B. Gress curie activity involved (Curie);

C. Disposition of materiels shipped off site,

Quantity Skipped to

450 Ft.> Chem Nuclear Services, Inc.

Date August 9, 1972

20,300.0
2.10 x 10”2

August 8, '79

13,596

l

|

1450.0
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- - NUMBER - DATE

- TYFR

-~ PLANT CONDITION

OUTAGE REPORT FOR AUGUST, 1972

REASON

y
- - DURATION

1

8

Shutdown

Maintenance shutdown to repack valves in
reactor coolant system

20 Hr., 21 Min,
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MAINTENANCE
‘ NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT
EQUIFPMENT OF SAFE : _ , OF
MAINTENANCE| OPERATION CAUSE RESULT - ACTION SERVICE __
A" Boric Acid Corrective None Heater control out of Erratic heater | Calibrated controller |
Tank Low Tempe=- calibration cantrol
rature Alarm 1 Hr,
"A" and "B" Emer- Corrective None Loose terminal connectioris Erratic Restored terminal con-
gency Diesel indication nection integrity
Pyrometers ; L Hr.
Emergency Diesel Corrective None Level indicator out of Erroneous Calibrated level indi-
Fuel 0il Storag calibration indication cator o
Tarlk ) ’ 3 ' Hr.
Waste Disposal Corrective None Valve actuator sensing Erratic valve | Sensing lines were
System Drumming lines were plugged with | operation cleared and vacuum .
Valves boric acid o switches were calibrated| 1l Hr.
Reactor Coolant Corrective None Defective Comparator Erroneous Installed and calibrated
System High o T ’ ' o alarms new comparator
Alarm 1 Hr.
"A" Instrument Corrective None Defective capacitor in - | Inverter was Replaced defective
Inverter regulating transformer inoperative comparator 28 Hr.
Turbine Vacuum Corrective None Vacuum latch rod was Vacuum trip Freed and cleaned latch
Trip binding was inoperativd rod 2 Hr,
Loop No. 2 Pro- Corrective None Amplifier out of cali-  |Erroneous Calibrated amplifier
tection &4 T bration indication 1 Hr.
"B" Boric Acid Corrective None Defective valve diaphragrk Valves failed Replaced diaphragms

Evaporator Distil-
late Pump Suction
Valves

shut

I3 Hr.




indication

MAINTENANCE
. NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT
EQUIRMENT OF SAFE /ERE oF

MAINTENANCE|] OPERATION CAUSE RESULT ACTION SERVICE
Lube 0il Filter Corrective None’ Defective gage No indication | Installed new gage -
Pump Discharge
Pressure Gage 1 Hr,
-Boron Injection Corrective None Meter out of calibration | Erroneous flow | Calibrated meter
Tank Recirculation indication o
Flow Meter 10 Hr,
Water Treatment Corrective None Defective amplifier fuse | Recorder would | Replaced fuse holder
Conductivity ‘ holder not function '
Recorder 2 Hr.
Vacuum Deaerator Corrective None Circult was wired in- Alarm would Corrected annunciator
Alarm Circuit correctly not actuate wiring 5 Hr.
No. 2 Heat Trace Corrective . None Selector switch out of Recorder was Selector switch was
Recorder adjustment reading high adjusted

an all circuitsd 5 Hr,

Chemical and Vol- | Corrective None Gage indicating pointer No indication | Installed a new pointer
ume control Let- : was broken . ' and calibrated gage
down Line Pressure
Gage PI-1L46 10 Days
No. 3 Steam Gen- Corrective None Valve out of adjustment | Low sample Adjusted the regulator
erator Blowdown flow rate
Pressure Regulator
Valve PRV-1936 1 Hr.
"A" Boric Acid Corrective None Density compensator out | Erroneous Adjusted compensator
Evaporator Level of adjustment indication

2 Hr,
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MAINTENANCE
NATURE EFFECT ON MALFUNCTION P TIME OUT
EQUIPMENT OF SAFE CORRECTIVE/PREVENTIVE oF |
MAINTENANCE {. OPERATION CAUSE RESULT ACTION SERVICE !
Containment Dew Corrective None Defective bearing in Recorder would | Installed new bearing :
Point Recorder drive gear not operate L Days ‘
Charging Pumps Corrective None Defective pump ‘internals | Excessive Installed new throat |
leakage bushings, packing, plungqrs, |
and cross head seals i Days
Miscellaneous Corrective None Gage glass obscured Could not de- | Installed new gage glass
Drains Collection termine tank |
Tank level 1% Hr.
"Anmunciator No. Corrective None Faulty transistor Annunciator Replaced transistor
18 (Steam Flow would not
greater than Feed actuate o
FlOW) h;é HI‘. i
"B" Strong Caustic| Corrective " None Stroke adjusting rod was | Pump would not | Replaced broken rod ‘
Pump in Demineralited broken operate
Water System 6 Days ‘
Wagte Evaporator Corrective None Diaphragm was ruptured Valve would Installed new diaphragm \
Diaphragm Valve not provide |
SV-1 isolation 3 Hr.,
"SB" Feedwater Corrective None Defective valve seat Leakage by Lapped valve ‘
Heater Isolation seat
Valve SV-5 L4 Hr,
Chemical and Vol- | Corrective None Two broken switch springs Switch mal- Installed new springs -
ume Control System ' functioned : '
'Make-Up! Switch 1 Hr,
i



MAINTENANCE
NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT
MAINTENANCE| OPERATION CAUSE RESULT ACTION SERVICE
Charging Pumps Design Chg None - - Installed new stuffing
, (Mod & Set box to facilitate heat
point Rev removal and lubrication
Approval and to prevent formation
Form #30)

of boric acid crystals
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MAINTENANCE
- NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE  |TIME OU
EQUIFMENT OF SAFE - OF
MAINTENANCE | OPERATION CAUSE RESULT -ACTION SERVICE
Waste Gas Com= Corrective None Defective pressure - Tmproper op- Replaced defective
pressors switch eration in switch
' automatic mode 3 Hr.
Steam Generator Corrective None Indicators out of cali- { Erroneous Calibrated level indi-
"B" and "C" lLevel bration indication cators
Indication 1 Hr.
RTGB Annunciator Corrective None Pressure switch on "B Annunciator wag Cleared the ground'and
molsture separator re- receiving a drilled drain holes in
heater was shorted to ground alarm pressure switch to per-
ground clude further shorts due
to moisture accumulation| & Hr.
"B" Boric Acid Corrective None . Transmitter sensing lined Erroneous den- | Cleared sensing lines
Evaporator Density plugged with boric acld | sity indication
Transmitter 2 Hr,
"6A" Feedwater Corrective None Defective diaphragm Excesslve Manufactured and installdd
Heater Diaphragm leakage new diaphragm 1k Ha
"GA" and "6A" Feed} Corrective None Defective gage glass Excessive Installed new glass
water Heater Gage leakage assembly
Glasses ' 2 Hr.
"SB! Feedwater Corrective None . Defective valve and Excessive Instalied new valve and
Heater Gage Glass - union leakage union
Upper Isolation
Valve 2 Hro__
Pure Water System | Corrective None Faulty valve seat to Leakage past Lapped valve

Morpholine Tank
F111 Tank

disc contact

seat

L Hr,




MAINTENANCE
. NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE | TIME OUT
EQUIPMENT OF SAFE /ER OF
JIMAINTENANCE | OPERATION CAUSE RESULT ACTION SERVICE __
"A" Boric Acid Corrective None Failure of immersion Loss of heating Replaced defective :
Storage Tank heater control heater L Hr.
Residual Heat Re- Corrective None Defective pack:i_ng Excesslve Repacked valve and re-
moval Loop 1 Hot : leakage placed  gland studs
Leg Isolation which were "rung off"
Valve 750 during repacking
operation ~ -
n16A" Feedwater Corrective None Defective flapper as- Erratic valve | Replaced defective parts
Heater Normal - sembly and valve plug actuation
Drip Valve Ly Hr.
Trots System Corrective None Defective magnetic speed | Loss of turbingd Replaced defective .

. detector speed indicatidqn detector’ 2 Hr,
Water Treatment Corrective None Caustic meter out of Erroneous Calibrated caustic meter| |
System Acid and calibration. Potentio- | indication and freed acid meter
Caustic Conduc~ meter on acid meter potentiometer
tivity Meters binding 10 Hr.
Nitrogen Supply Corrective None Break in tube to header | Leakage at Repaired joint with _ ‘
Manifold fitting joint faulty joint silver solder % Hr.
Water Treatment Corrective Nons Defective shaft seal 0il leakage Replaced defectlive seal
Morpholine Pump around shaft ; 3 Hr,
"B" Steam Gen- Corrective None Valve opening solenoid Valve would Replaced solenoid
erator Blowdown was defective not open .
Valve FCV 1931A 25 Hr,
"B" Moisture Se- Corjrective None Defective cantrol link- Erroneous Replaced control linkage
parator Reheater age indication '

Drain Tank Pres-
sure Gage 2 Days
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MAINTENANCE
; NATURE EFFECT ON MALFUNCTION TIME OUT
EQUIPMENT OF SAFE CORRECTIVE/PREVENTIVE oF -
MAINTENANCE|] OPERATION CAUSE RESULT ACTION SERVICE
Pressurizer Spray | Corrective None Faulty Gaskets Body to bonnet | Replaced gaskets and
Valve 4554 leaks repacked valve 13 Hr. .
Volume Control Corrective None Failure of magnetrol Low level alarn Installed a dual com-
Tank Low Level : level switch would not parator in level caontrol
Alarm actuate circuit to provide low
level sensing 12 Hr.
Mixed Bed Demin- Corrective None Faulty valve internals Valves were Removed defective valves
eralizer Sample inoperative from system and replaced
Valves 97L4B and with new valves
97LE 1% Hr.
Generator Hydrogen| Corrective None Defective transistors Alarm would Replaced transistors .
Pressure Alarm not clear 13 Hr.
Heat Tracing Cir- | Corrective None Circuits were shorted Circuits were | Replaced defective
cuits on "B" Boric to ground inoperative cilrcuits
Acid Evaporator S Days
n"gc"* Main Steam Corrective None Defective packing Excessive Repacked valve and re-
Isolation Valve steam leak placed corroded gland
Stud 3 Hro
Presgsurizer to Corrective None Defective packing Excessive Repacked valve
Pregsure Relief’ leakage
Tank Valves 535
Pressurizer Spray Corrective None Defective packing Excessive Repacked valve
Valves LS55B and leakage

4556

1;2 Hr.
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MAINTENANCE
NATURE EFFECT ON NCT TIME OUT
EQUIPMENT v FREC MALFUNCT1ON CORRECTIVE/PREVENTIVE (I;iF

MAINTENANCE] OPERATION CAUSE RESULT ACTION SERVICE
Primary Water Corrective None Iimit switch out of Erratic valve | Adjusted limit switch
Isolation Valve adjustment operation
Serving Containment 3 Hr.
Primary Water Corrective None Broken wire in circuit Totalizer Soldered broken wire
Totalizer . malfunction I35 Hr,
"A" Accumulator Corrective None Defective amplifier Erratic Installed new amplifier
Level Indication indication i Hr.
Station Service Correctlive None Defective seals on Malfunction of| Installed new o-rings :
Air Compressor unloader pistons unloader on unloader pistons 8 Hr.
Heating and Corrective None Defective fan shaft Excessive op- | Installed new bearings
Ventilation Unit bearings erating noise .
No. 15 3 Hr.
Charging Pump Design Chg None - - Installed required piping
Leakage Collection | (Mod & Set- to provide a means of
System point Rev collecting stuffing box

Approval leakage and route it to

Form #38) boron recycle system -
Small Tools De- Design Chg None No area was specifically| -- Installed sink and
contamination Area| (Mod & Set- established for de-con splatter shield

point Rev work o

Approval

Form #72) -
Chemical and Design Chg None - Provided a high-low"
Volume Control (Mod & Set- alarm for volume control
System point Rev tank

Approval

Form #77) ==
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CAROLINA POWER & LIGHT COMPANY
H. B, ROBINSQN STEAM ELECTRIC PLANT

November 21, 1972

REPORT FOR SEPTEMBER, 1972

No plant incidents occurred this month. There was one planﬁ shutdown
for a thirty-five hour period to facilitate pressurizer spray valve re-

pair. A maximum thermal output of 2195.6 megawatts was achieved on four

days during the period.
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- September, 1972

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

OPERATING SUMMARY

I. Nuclear

-

-A. Mumber of hours the plant was operated. 683.90
" B. Nﬁmber of times the reactor was made critical. 2
" C. Gross thermal power generated (MWH). : '  1 ,1167,628.8
D. Equivalent full power hours. ‘ o : 667.104

= 0 N N N aE N EE EE E

II. Electrical

A. Gross power generated (MWH). 469,932
B, Net power generated (MWH). | : ____hhé,907
C. Length of time generator was on line (Hours) . : 680.23

III. Radiocactive Liquid Waste Discharged on Site

=

i ' A. Total curie activity discharged (excluding Tritium) (Curies). 0.0L762

: ' ‘ B. Total curies of Tritium discharged (Curies). : 39.89422
1l C. Total volume of liquid waste discharged (Gallons). © 130,795.9
; D. Total volume of dilution water used (G%llons). : 1.8047 x 10?
l E. Average concentration at discharge can;é.l outfall (uc/cc). 6.9718L x 10-12
f F. Time and date of the maximum concentration released (for |
ﬂn any consecutive 24 hours during the: reporting period). _
Time 11:3Q | Date Sepfoember 30, 19

- ' _7 .
G. MPC used 1 x 10 uci/mlBasis Technical Specifications for Unidentified
: Activity
IV. Radioactive Liquid Waste Shipped off Site

|

A. Total curie activity shipped (excluding Tritium) (Curies) -=

B. Total curies of Tritium shipped (Curies). -

/




i

o}

- Q-

Operating Summary Cont'd,
Co Tctal volume of liquid waste shipped (Gallems)e L --
Do © Averasge céncentration of liguid waste shipﬁéd (uc/ce)e - == .

E, Time and date of the maximam concentration shaipped (for any

consecutive 2l hours during the reporting period),

Time == Date -
Gaseous Waste
A,  Total curle activity discharged (Curies), 14.011

B, Time and <date of maximum activity released (for any consecutive

2l hours during the report period).

Time 9:05 P.M. Date . _Sept. 25, '7

Co '~ The MPC used, if greater than:

8

1. 3X10=" wuc/zc for noble and activation gas. e

2. Lot

S Y e e e -

for halcgens with greater than an eight day -
- half-life, and for particulates with greater than an
eight day half-life,

Solid Radioactive Waste

4. Total volume of solid waste generated‘(Cubic Feet). 120
B, Gross curie activity involved (Curie). ' 0.252

C. Disposition of materials shipped off site,

~ Quantity ~ Skipped to



46 2290

MADE IN U.S. A,

— ]
DAYS
ONS

p—
&

1 MONTH BY
H"E X 110 DIVISI

I
O
|

!!?j)!!.

2200

!
!

2000
1800
1600

1400

1200

800

600

KEUFFEL & ESSER CO.

Loo

200

j10l_2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 303’“110'

105

100

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

—
—
—
—
-
e |} — e} p e o —}— - —f —— } —{— 4 —t e v
b— ] —{- | — ) e o e e e f— e e e -
—_ — e e b NN ENPUEE DU SR — g}
[ — b - }—— — L] b |
'
b ) — PR (NN UUUDEN NGNS (NN T DENDUY NN S P o e — e
b o} — o — — — - _f—— ——}—
b — S —_ — _— -} -
| - —- S (ORI JE— e f— JRNUSY VOWOURY (SO (DR DUEUY I DRI SO R S, PRV S

8

105

100

95

30

50

45

10

35

30

25

20

15

10

0

9 10 1} 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Month___September

19_12




OUTAGE REPORT FOR SEPTEMBER, 1972

Low level in No. 2 steam generator due to

motor operated flow control isolation valve
failing to open

. - v
- - NUMBER - DATE - TYFR - - PLANT CONDITION REASON - DURATYION
1 9-25 Shutdown - Maintenance shutdown for repair of pres- 34 Hr., 58 Min,
surizer spray valve
2 9-26 Trip -

53 Min.

B T o



Serving "A" Boilen
Feed Pump

adjustment

and off

Adjusted switch

MAINTENANCE
NATURE EFFECT ON MALFUNCT1ON CORRECTI VE/PREVENTIVE TIME OUT
EQUIPMENT oF SAFE / or
MAINTENANCE|] QPERATION CAUSE RESULT ACTION SERVICE
"AY Heater Drain Corrective None Defective gage glass Leakage at Installed new gage glass .
Tank Gage Glass ' gage Joints 2 Hr.
Emergency Generatgr Corrective None There was a common con- | Meter was Isolated the A.C. and
Elapsed Time Meten nection of a D.C. and inoperative D.C. lines
A.C. service line 36 Hr.
Auxiliary Steam Corrective None Pin hole in valve body Leakage from Repalr welded pin hole
Driven Feedwater valve body
Pump Discharge
Valve (AFW-7) 8 Hr.
Nuclear Instru- Corrective None High level trip bistable| High level trip Adjusted bistable
mentation N-31 out of adjustment at wrong set-
: point . 1 Hr.
Residual Heat Re- | Corrective None Controller switches were | Pumps cycled Corrected wiring
moval Pit Sump wired improperly “on and off
- Pumps sporatically 35 Hr.
Heat Tracing Corrective None Defective controller Circuit No 68 | Installed new controller
: malfunctioned 4y Hr.
Waste Evaporator | Corrective None Distillate float out of | Unable to main{ Adjusted float
adjustment tain level in
concentrator 6 Hr.
Accumulator Pres- | Corrective None Indicators out of Erroneous ini- | Calibrated pressure
sure Indicators calibration tiation of Hi/| indicators
PI-929 & PI-931 Low alarm 2 Hr,
Auxiliary 0il Pump] Corrective None Pregsure switch out of Pump cycled on

2 Hr.
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Form #78)

MAINTENANCE

_ NATURE EFFECT ON MALFUNCTICN CORRECTIVE/PREVENTIVE TIME ¢
EQUIPMENT OF SAFE RRECTIVE/ oF

MAINTENANCE OPERATION CAUSE o RESULT ACTION SERVI(
Condensate Col- Corrective None Stand pipe drain clogged| loss of alarm | Cleaned standpipe and |
lection System at high level | adjusted setpoint 15 1
Moisture Separatoj Corrective None Stem was broken and Valve Installed new valve
Reheater Flow inner valve seat damaged{! inoperative internals
Control Valve
FCV-1330B 8 Hr
"B" Feedwater Corrective None Defective gasket Leakage around Installed new gasket
Heater Drain Tank bottom cover :
Level Control >
Valve LCV-1535A 2 Hr
Main Steam Before | Corrective None Defective flangeljoint Excessive Remade Joint with new
Seat Drain Line leakage gaskets
Crifice ' 1% H
"A" Vacuum Pump Corrective None Defective float Float would Installed new float
Seal Water Tank bind 1 Hr,
Main Steam Drain Corrective None Galled valve stém Valve diffi- Installed new bonnet
Valve ' cult to operat# assembly 1 Hr.
"2A" Moisture Se- Corrective None Defective body to bonnet Excessive Remade joint with new
pParator Reheater ' Joint leakage gasket .
Vent Valve 1333C 2 Hr,
Control & Protec- Design Chg None -— Remove heat Installed ventilation
tion Instru- (Mod & Set- from instr- fans and filters in .the
mentation Point Rev mentation rack instrumentation cabinets
Approval '
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MATINTENANCE
| NATURE EFFECT ON MALFUNCTION CORRECTI VE/PREVENTI TIME (
EQUIPMENT © OF SAFE RRE / VE OF
MAINTENANCE| OPERATION CAUSE RESULT ACTION SERVI(
Water Treatment Corrective None Interrupter out of Erroneous ini- Adjustéd interrupter
Recorder ] adjustment tiation of alanms 2 Hr
Seigsmic Alarm Corrective None Water in selsmic unit Erroneous Dried unit and sealed
indication water tight 2 Hr
Heater Circuit Corrective None Short to ground Circuit tripped Replaced heater on Valve
Serving Feedwater out when closeq AFW-V2-148 and cleared
System Motor of short
Operated Valves 8 Hr
Turbine Building Corrective None Mechanical interlock was | Crane breaker Freed mechanical interlodk
Crane binding wouldn't latch
in 5 Hr
"B" Feedwater Pump| Corrective None Defective union Leakage around | Installed a new ﬁnion
Suction Idne : pressure gage :
union 1 Hr
"6A" Feedwater Corrective ‘None Ruptured diaphragm Improper level | Installed new diaphragm:
Heater Level Con- . control '
Controller - 3 Hr
"6B" Feedwater Corrective None Broken air supply line Improper level | Repaired broken line and
Heater Level Contrpl and a defective valve control ingtalled new valve plug
' plug 5 Hr.
"3A" Feedwater Corrective None Nozzle plugged Improper level | Cleared nozzle
Heater Level Contr$l control 2 Hr,
Service Water Corrective None Bound 1limit switch Improper st- | Freed and lubricated
rainer operatidn 1limit switch L Hr,

Header Strainer




—
MAINTENANCE
NATURE EFFECT ON MALFUNCTION CORRECTI VE/PREVENTIVE TIME OUT
EQUIPMENT OF SAFE / : OF
MAINTENANCE { OPERATION CAUSE RESULT ACTION SERVICE

Containment Dew Corrective None Broken drive strips Recorder in- Installed new drive |
Point Recorder ' operative strips 1} Days
"A" Electro-Hy- Corrective None Indication pointer was Loss of indi- | Installed new pointer
draulic Pump Dis- broken cation
charge Pressure
Gage 3% Hr.
Engine Driven Fire] Corrective None Pressure switch out of Pump actuating | Adjusted pressure switch
Pump adjustment at incorrect to proper setpoint , :

setpoint 1 Hr.
"A" Diesel Pyro- Corrective None Dirty contacts . ‘Erratic Cleaned contacts |
meter ' ' indication 3/4 Hr.]
Hot Leg Sample Corrective None Limit switch out of Erroneous Adjusted 1imit switch
Heat Exchanger adjustment indication
Isolation Valve
955B 2 Hr.
Flow Control Corrective None Defective SWAGE-1OC Air leakage Installed new fitting
Valve FCV-199 fitting , 1% Hr,
"1A" Feedwater Corrective None Level controller out of | Control range | Adjusted controller ' _
Level Control adjustment too wide 2 Hr,
"A" Monitor Tank Corrective None Alarm setpoint too high |Failure to Adjusted alarm
Level Alarm alarm at re-

quired level 2 Hr,
Demineralized Corrective] None Contact on mixed bed Malfunction of j Adjusted contact
Water System : program timer out of No. 3 cation ~

' adjustment regeneration
cycle 3 Hr.
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MAINTENANCE
NATURE EFFECT ON : :
EQUIPMENT OF SAFE MALFUNCTION CORRECTI VE/PREVENTIVE TIM;:FOU

MAINTENANCE] OPERATION CAUSE RESULT ACTION SERVICE
"B" Phosphate Corrective None Gage out of calibration | Erroneous Calibrated gage '
Pump Discharge indication
Pressure Gage , 1 Hr,
Electro-Hydraulic | Corrective None Pin holes in line Numerous small | Weld repaired pin holes
Pump "B" Discharge leaks
Line | 3% Hr.
Auxiliary Steam Corrective None Defective gland seal Excessive Installed new éeal
Condensate Collectfng leakage
Tank Pump : 2 Hr.
Chemical & Volume | Corrective None Defective coils in con -~ | Erroneous flow | Installed new coils
Control Make-Up trol system deviation alam ‘
System 2 Hr.
"B" Condensate Corrective Noné Gage out of calibration | Erroneous Calibrated gage
Pump Discharge : indication '
Pressure Gage 2s Hr
Lube 011 Reservoir| Corrective None Worn shaft bearings - Excessive Installed new bearings
Vapor Extractor vibration 6 Hr.
Electro-Hydraulic | Corrective None Gage out of calibration | Erroneous Calibrated gage
Pump Discharge indication
Pressure Gage 2 Hr.
"AM & "B" Monitor | Corrective None High alarm set too high | Didn't receive| Adjusted alarm setpoint
Tanks : high level alagm -1 Hr,
Engine Driven Firel Corrective None Controller out of cali- | Pump started ay§ Calibrated contfoller
Pump bration wrong setpoint 1 Hr.
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MAINTENANCE
, NATURE EFFECT ON ‘
EQUIPMENT oOF SAFE MALFUNCTION CORRECTI VE/PREVENTI VE TIMqu
MAINTENANCE | OPERATION CAUSE RESULT ACTION SERVI
"H6A" Feedwater Corrective None Deteriorated piping run | Leakage from Installed a new section '
Heater Vent Line vent line of piping L Hr
Pressurizer Spray | Corrective None Defective packing Excessive Repacked valve
Valve "L55B" leakage at
packing gland 10 H‘
Feedwater Flow Corrective None Defectlive oscillator Erroneous Installed new oscillator :
Transmitter FT-487 indication ' 2 Hr
. _ |
"B" Feedwater Pump| Corrective None Defective switch operatinj; Failure to cut] Replaced switch operating ‘
L4160V, Breaker rod out closing rod |
coil 3 Hr
. ) |
‘Reheat Stop Valve | Corrective None Scored solenoid plunger | Valve wouldn't | Polished solenoid plungeq-
reopen . 2 Hﬁ‘
Auxiliary Feedwatef Corrective None Worn seal rings Excesslve Installed new seal rings \
Isolation Valve 1L} ’ leakage L wa
Discharge Pressure| Corrective None Defective gage No indication | Installed new gage A }
Gage on Demineralited ‘ |
Water Pump 1 Da
Rod Bottomlight Corrective Nane Dirty contact ILight wouldn't | Cleaned contact ‘ J
for Position J-11 indicate P
Boron Recirculatiod Corrective None Sensor lines were plugged| Loss of flow Cleared lines and in-
Line Flow Indicato}p with boric acid indication stalled additional heat
tracing 6 H
Nuclear Instru- Corrective None Rate meter out of cali- | Erroneous Calibrated rate meter
mentation Start-Up bration indication
Rate Channel 2
o ' |



MAINTENANCE
NATURE EFFECT ON e R .
EQUIPMENT OF : AT MALFUNCTICN : CORRECTI VE/PREVENTIVE TIM(I;IFOUT
MAINTENANCE | OPERATION CAUSE RESULT . ACTION SERVICE
Safeguards System Design Chg None - : This change in-{ Modified wiring as nec- -
: (Mod & Set- surcs the pro- | essary to accomplish ECR
point Rev. . | per closing of
Approval ' spray pump
Form #80) breakers inde-

pendent of the
safeguards bus , -
loading sequendce . -
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APPENDIX I

CAROLINA POWER AND LIGHT COMPANY ‘ -

.He B. ROBINSQI STEAM ELEC_TRIC PLANT

MODIFICATIQ! TO WASTE EVAPORATOR &) BORIC ACTID EVAPORATORS

MARCH 9, 1972 TO APRIL 1L, 1972

WRITTEN AND COMPILID BI:
J. G, HAIMOND, PLAHNT ENGDIEER
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MODIFICATICN TO WASTE EVAPORATCRS AND BORIC ACID EVAPCRATORS
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PART I

PROPOSED }CDIFICATICN

* H. B, Robinscn Unit 2 had been unable to achieve the design perfor-
mance characteristics of its AMF waste ccncentration system, or its AMF
boric acid concentration system. The difficulties encountered were as
follows:

1. Insufficient supply of steam to hot water converter (WE)
2. Considerable foaming and carryover into distillate tank (WE)
3. Difficulty in maintaining a vacuum in concentrator (WE & BAE)

k. - Inability to achieve decontarination factors (DF) on the de-
sign order of 10° or design flowrate of 2 GPM ( J?)

NOTE: The above abbreviaticns indicate which concentrator system ex-
perienced the preblens (i.e. -~ waste evaporator (-m) and boric
acid evaporator (EBAL).

These problems have persisted since plant testing and start-up. Ef-
forts have bren made to remedy the fcaming; and, ccnsequently, improve
the DF by uce of an anti-foaming agent, DG/ H-10. In spite of this, de-
contamination factors vere at best still in the range of 102 compared to
the design level of 10°,

Similar problems have becn encountered with other AMF installations.
AMF and Westinghcuse representatives have evaluated these situaticns and
have develcped modifications to existing systems in zn attempt to meet
design criteria. The AMF redificaticn has been performed at other plants.
Based on the irproved performance of these applications, the system con-
version was approved for H, B, Robinson Plant.

This modification includes the following:

NOIE: Items 2 through 6 were performed only on the waste evaporator
systen.

1. Replacement of the mechanical vacuuﬁ pumps on the waste evapo-
rator and both boric acid evaporators with steam 2jectors.

2. Modification of the concentrator intemals to relocate the re-
flux line, add a new moisture separator section, provide a new
sieve moisture separator, and install a heater bundle shroud.



R B

3. Deletion of the doudble perforated plates from between the upper
and lower concentrator shells.

L. Replaéement of the teflon disc in the concentrator level control
valve with a 316 SS disc.

5. Installation of a new, hlgher-capa01ty steam valve sorv1rg the
water converter.

6. Proviesicn of additional connections for sampling and chemical
addition.

- NOTE: See figures 1 through 3 for further details, and refer to bill of

materials for list of valves and major components.
Reascns for the above changes are listed below.

The replacement of the vacuum pumps with the steam ejectors upgrades
the performance of the vacuum system such that a relizble vacuum can be
established. Experience has indicated that a 23 to 25 inch Hg. vacuum can
be dravn in about 10 minutes and readily maintained, This added stability
will also provide the ability to operate at a hider range of temperature.

The modification of the concentrator intzrmals is intended to reduce
molsture carryover and improve the DF of the system., In particular, the re-
routing of the reflux line frem above the distillate iray prevents cenden-
gsation from drippirg into the tray. The new reflux locaticn also provides
better distributicn of the flow back into the lower level of the ccncentrator.
The addition of the new moisture separator sections and the sieve assermdly
are other means used to reduce carryover, Carryover and foaming are further
diminished by enclosing the heating tubs tundle in a shroud which directs
the flow of the heated effluent in a circular motion.

Problems have been encountered at other installations with proper level
control in the concentrator. This was attributed to malfunctioning of the
level centroller valve due to damage to the teflon disc. To preclucde the
possibility of this happsning at H. B. Robinson, the teflon disc was re-
placed with a 316 stainless steel model., :

The low unit output was improved by increasing the steam supply to the
steam-vater converter. This was accomplished by enlarging the supply piping
and providing a new steam regulator. The supply piping was increased from
13" to 2" 0.D, : :
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PART II

SUPPLEMINTARY WORK TO SUPPCRT FTMAL MODIFICATICH

The modification, as.outlined in Part I, was supervised by AMF re-
presentative, Dave Martin, with work beinz accomplished by a crew from
Metric Constructors, supsrviszed by Earl Erickson. To support the changes
being made, modification was required to the component coolinz water

piping in order to provide cooling water to the heat exchangers in the

“vacuun gystems on both boric acid evaporators and the waste evaporator.

These additions to the componsnt cocling system consist of short runs
of pipe tapped off of the lines feeding the cooling sections of the eva-
porators. The tizs-ins are made on pipe 6-AC-152:-76A on tha 'A! boric
acid evaporator, pipe 6-4C-15Zi-743 on the 'B' boric acid evaporator,
and pipe 3-AC-152i-110 on the waste evaporator.

The modification also required the provision of a steam supply to
the steam ejectors. A flow ratz of 62 1lbs. per hour at a minimum pres-
sure of 90 psig is necessary. This stzam supply is obtained by tapping
off of the auxiliary hesating system pipz 6-S-20 upstrzan of valve V7-15
on the szcond floor of the awdliary building. This line is reduced to
1" IPS carbon steecl and constitutes a pipe run of about 150 feet through
the second floor deck penetration into the boric acid evaporator rooms
and across into the waste evaporator room.

When the awdliary steam system is supplied by number |} feedwater
heater extraction, a pressure of cnly 60 psiz is aitained at 735 !fve
gross electrical ouiput. In that this does not provide steam at suf-
ficient pressure, ths awdliary boilers must be used as a steam source,
However, using the awdliary boilers fer continuous operation of the con-
centrators is not econorically feasible nor have the boilers proved suf-
ficiently reliavle. Jestinghouse has been contacted and requested to
identify an acceptable steanm supply for operation of the stzam ejectors
when the main steam system is in operation. Contingent upon provision
for this new extracticn point, new piping will be installed end the prob-
lem of achieving an adequate, reliavle, and economical steam source will
be alleviated. : :

In conjunction with the modification, an inspection was made of the
waste evaporator distillate tank float valve. This valve was found to
have a damaged plunger. Repair was not feasible and the valve was sub-
sequently replaced. :

The additional sampling point called for in Part I was made in the
waste evaporator system downstiream of the distillate tank. The line is
tied in at the 1 X 3/L" reducer at the juncticn of the distillate dis-
charge piping and pipe 1-WD-151R-17 leading to the waste condensate tanks.
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A drain val#e has been added to the closed loop heating syétem _
of the waste evaporator system. The valve is tapped off the closed

loop piping upstream of the expansion tank. The line is reduced
from 3" to 3/L4" to accomodate the valve.

This work, including the modification called for in Part I was

completed on April 7, 1972. No major problems were encountered in
accormplishing this job.

i
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PART III
LIST OF FIGURZES

Figure 1 Waste Evaporator Modification
Figure 2 Modification of Concentrater Internals
Figure 3 Modified Portion oi/‘ Boric Acid Evaporators '
/
)
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PART IV

BILL OF MATERTAL

COMPONEXN T EACH

MATERTAL DESCRIPTICY

Stean Blowdoim Valves cn Steam
Ejector Suonly Line

3" Edwards, Angle Globe, 1500#, 850°
Fig. - 10LBY

Isolation Valves on Steam Ejector
Supplv Line

1" Velan, Globe Stop, 600#, Fig.
W5-27)3-2T5

Main Isolaticn Valve on Stean
Ejector Supplv Line

in Ed»:ards, Angle Globe Stop, Valve Tag
No., IT35, Fig, - 8LSJT

Hot Water Drain Valve on Waste
Evaporator

A Velan, screwed Globe, 600#, Flg.

53-271:8-2T3

Sample Line Valve on Waste Evaporator
Distillate Line

3/L", Grinnel, Diaphr an, Saunders Iodel
#21171-321 2;' r‘.uh “8 ‘D*‘T‘)f’ - 316 UQ .

Heat Exchaznger Vent Line Valves

1% Jenkins, screwed ends, Gate Valve,
No. 1300, 316 S.S.

Concentrator Vent Line Isolation
Valve (Boric Acid Evarvorators)

A", Grinnel, M.p"v"a;n, Saunders Model -

71‘2171 32121 with #88 Sorins - 315 C.,3,

Check Valve Downstream of Concentrator
Isolation Valve

1" Jenkins, screved end, Swing Check,
Mo, 1328-4, 316 5.3.

Concentrator Isolation Valves

1" Grinnel, Diaphram, Saunders Model -
#21:71-32121 with #28 Sprine - 316 S.8.

Steam Jet Vacuum Purp

1", Flanged, Schutte & Koerting, Model
g34, #55s

Heat Exchanger

WVhitlock, Type AHT-L-A-C1, Model 3-W-1ls

Waste Evaporator Distillate Float Valve

McDonnell No. 27W, Max, supply pressure
100 1bs.
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PART V

TEST RESULTS

"Following corpletion of modifications, the waste evaporator
was tested over a 24 hour period on April 13 and April 1L, 1972,
The test consisted of processing a solution of sodium hydroxide and
feedwater.,  The ability of the evaporator to handle this solution
was to be representative of waste processing and provide an indication
of the evaporator efficiency.

- The test was initiated at 9:00 AM., April 13 by adding 6 gallons

of sodium hydroxdids (NaOH) to the evaporator feed teznk. This resulted
in a PH of 12,5, The evaporator was then started at 9:30 A.M. The
. reflux line was placed in operation at 2:30 P.M. and adjusted by
"feel" to the appropriate flow rate (the flow meter is broken and is
on order.,). This operation was accorplished without losing vacuum.
No problems were encountered with the unit start-up or operaticn of
the equipment during the test.

Feed and distillate samples were taken at hourly intervals for
the ben=fit of Westinghouse analysis. Thess samples were shipped
to Westinghouse in a shieclded cask. On site, samples were analyzed
.every two hours. Data was also recorded at two hour intervals.
The sample scheduled to be taken at 8:00 A.lM,, April 1L was inadvertently
omitted. The test was terminated at 10:00 A.M., April 1kL.

Trouble free operation was experienced throughout the test indicating
the improved reliability of the equipment. The vacuum was readily
maintained at 21-23 inches of mer o The desimn flowrate of 2 GPM
was achieved, In fact, a flowrate of 2.5 GPM was maintained without
reflux flov and 2,17 GPif resulted with the reflux circulating.

Enclosures (2) and (3) list the analyses of the test samples
as performed by C.P.&L. and Westinghouse regpectively. Enclosure
(1) is a summary of the recorded test data. The analytic procedures
that were utilized are listed in enclosurs (L), The decontamination
factor (DF) referred to is defined as follows: o

concentration in fesd to comcentrator

IF = - -
concentration in distillate

e test revealed decontamination factors in,the range of 102
to 10® for non-radioactive species and Df's of 10- to 104 for the
radioactive species. The isotopes detected were Manganese - 5h,
Cobalt - 58, and Cobalt - 60, The Cobalt - 58 and Cobalt - 60 dis-
tillate levels were at or below the minirmum detectable level of 3.0 X 10‘8
me/cc, The low IF valves ooserved for the radiocactive species are
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attributed to the relative low radioactivity containedogn the feed. Of
the non-radioactive species, the highest DF value of 107 was, observe
for sodium. The sodium DF range was ccnnstently between 10)-‘ and 1

The boron DF's ranged from 103 to greater than 1

" Based on these test results, it was %estinghouse' opinicn that the
present unit was capable of DF's consistently in the 10h to 1 range.
Since completion of testing, the waste evdporator has been placed in
service and proved to be ouite reliable. The decontamination facteors
have also been significently improved. However, the DF's have only averaged

. b
around 103 with maximum DF's of -approximately 108, Therefore, although

the present system is markedly irmproved over the system initially installed,
it does not appear that the maxirmum design DF of 10° can be attained.

Twelve hour operaticnal tests were planned to determine if the new
stean ejector vacuum systems installed on the boric acid evaporators
functioned properly. Thase tests were aborted due to insufficient steam
supply from the auxiliary steam system. There was also a problem with
erratic flow control on the 'Bt boric acid evaporator which was traced
to the concentrator level centroller valve. This valve had damegsed in-
ternals which are on order and will be replaced before putting the unit
back on the line. However, both units were opsrated for chort periods
of time and the new steam ejectors arpesared to function well in achieving
and maintaining a vacuum of 23 in. of Hz. Since thic time, the beric acid
evaporators have been returned to service and provide reliable operation.
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BNCLOSURE 1
Date: L/13/72 WASTE EVAPORATOR DATA
Time 1000 1200 1400 1600 1800 2000 2200  2L0D
|Vacuum, In. Hz. 23.6 22.0 217 21.6_ 21.5 2.5 21,5 2.8
Concentrator Temp, OF 152. 152 150 147 1h5 17 145 147
Hot Water In., OF 188 187 187 187 186 185 186 183
Hot Water Out, °F 172 170 170 169 168 165 163 166
COolinQIater Flow GPM - 170 79 . 80 80 80 80 80 79,
Cooling Water Out, °F 113 112 113 113 113 113 113 113
Reflux Flow (Open/Close) Closed Closed Closed Oven Open  Cpen Open  Ooen
Steam Pressure, PSIG 23 - 23 23 23 23 23 23 ol
Reg, Inlet Fregcure, PSIG 10 . 10 10 11 10.5 11 10.5  12.F
Feed Tank Temn,, °F 128 158 155 153 149 10 132 173
Steam to Air Ejec'lcori PSIG 100 99.% '99.9 160 15 100 105 > 10
Feed Tank level, In. 2h,5 18,7 15,2 1885 23,0 25,6 25.h 19,0
Waste Condensate Level 1% h0.3% 73% 19% 15,25 73..55‘3 25,55 £CT
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ENCLOSURE 14

Date: L/1L/72 WASTE EVAPORATOR DATA '
Time 0200 0LCo 0600 0800 1000
Vacuum, In. Hz. 21.5 21.5 21.5 21.1 21.2
Concentrator Terp °F 145 140 ' 17 147 151
Hot Water In, °F | 181 1'82 185 185 186
Hot Water Cut, | 167 168 167 167 170
Cooling Water Flow GEM | 79 79.5 B 80 80 80
Cooling Vater Cut. op ! 117 118 11k 11); 115
Reflux Flew (Cpen/Clcse) : Open Ocen ' | Oven | Open Oom
Steam Pressure, PSIG : 2l 2l ' 2k 2l 2l
Reg, Inlet Prescure, PSIG ! 12.5 12.5 ' 12.5 | 12,5 12.5
- {Feed Tank Tern., °F ] 135 155 ! 116 1LL 160
Steam to Air Ejector., PSIG Z100 >100 | > 100 >100 >100
Feed Tenk Level, In. | 22.5 18 ‘ 2h.3 | 25 9
Waste Condencate Level ! 83 35 ' 59 | 89 1,0
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. ENCLOSURE 2

CR:L ANALYSIS

Date: L/13/72 WASTE EVAPORATOR CHEMICAL ANAILYSIS

1000 _12c0  1hco 1600 1800 2000 2000 2hor

1,295 Lu39K 2,54 Lu974 5,694 5,150 5,034 T7.i;

Feed _ 10-5 _10-5 _1o-h  1ceb 1o-h 10- 1o-L' 107"

¥ - Gross Activity - 2,738 9,2iX 6. 2% < 1o g\( y 24& Teok L 1.5
ot

:

Dist. 10-> . 107 1005 10° 1070 1078
o Feed ——— ——— — ———- c——— ———— e —eed
Sodium (PPH) Dist. 1.0 0.17 0.27 0.20 0.09 0.07 0.10 0.0
Feed  12.5  e=c= 12,5 cace cmee 11,5 ecee  =med
PH
DiSt. nduhehey = o~ o= - dn = hbetuind - - 9.2 . - on o= 8.?
Conductivity (}CS) Dist. 1 2,18 1.54 2.8 3.1 3.5 5.8 5.
L7cA L.08 > 06,58 »7.58 276,68 S T.04% ¢,
Gross Activity D.F. 0.7 101 101 10! 10! 101 101 1¢!
Date: L/1L/72
Time ' 0200 0L00 0500 0800 1000

¥- Gross Activity Feed 9.71 X 10-% 9.0k X 10t 8.2L X 107t 5,31 x 10"l 1.15 X 10-3

Dist £7.6 X 10‘6

< 7.6 X 10-6 <_z;6 X 10-6 £7.6 X 10"6 <7.6 X 1o’6

' Feed ——— ———— ———— ——— -———
Sodium (FPM) ~
Dist 0.0 0.08 0.02 0.0 0.01
Feed  mmem. ———— e ——- 10.3
PH - _
. Dist 8.8 8.2 7.6 7.4 8.3
Conductivity (MHCS) Dist 6.0 - Ls 5.0 h.5

Gross Activity D.F. >1.28 X 10 231,19 X 10 251.08 X 10 2 >7.0 X 10 >1.52 X 102
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ENCLOSURE 3 5~
 WESTINGHOUSE ANALYSIS OF WASTE EVAPORATOR DATA
April 13 April 1k J
TIME 1000 1200 1400 1600 1800 2000 2200 2400 _ 0200 oL0o 0600 1000
?odit)xm Feed 2933 L4633 5663 Lo25 L127 3233 3163 L051 5027 L13h 3h32 1 33715£
FPM Dist | 3.22 0.10 0.1 0.32 0.02 0.02 0.03 0.02 0.11 0.12 0.0 0.1
P 19.10x102 1. 68x10% 3. 10x10"] 1.252108[2.05x105 1.61x105 | 1.05x105, 2.0310%) h.57x108| 3.18x104:5.73x10 | 5.58x1 0%
Boron Feed 250 u77 892 oL6 1114 1125 1223 1545 . 2250 2128 1988 2086
(PPH) Dist 0.2 o.h 0.5 3 <0.1 3 0.2 3 <0.1 0.3 4 < 0.1 < 0.1 ¥ 0.6 0.5 0.5 3
DF_ §1.25x103 [1.19x103 [1.78x10° >9.16x102|5.57x1 071 . 12x1 0 | b 07x1 021 .55:1 I »2.25%1 0| 3.58x103 3.98x103 1.02x10°
MU Sk |Feed | 1.11 _— -— 3.2 x | eme- —- ——— | 650x} 1.11 x ceem | 8.78.x | 2.57 x
107 10-5 10-5 10°5 105 | 10-h
Activity|Dist |>3.0x | ~--- —_— >3.0x | ~e-- ——- —— |«3.0x| <3.0x - |<h.0x | Z3.0x
10-8 ” 10-8 3 10-8 | * 10-8 108" b= 10-8
(vcsee) | oF 13.7x10% | —--- —— P1.08:10%]| - ———- ceme 22.13:010°P3.00103]  —me > 2.19x103 7,571 0
c0 58 |Feed | 2.4 x | -eom | -ae- 9.76 % | —=n- ———— m——m | 18h x| 2.2 x ceee | 2.09x | 5.13.x
’ 105 10-5 10-k 10°L 10-L 10 b
Activity|Dist | L.53 x —— ——— 3.1 x —— ———— ———= £3.0x ]| £3.0x ——- 2 h.0x 7.6 x
to-7 10-8 10-8 10-8 10-8 10-8
(vcree) | 0P 15,6610 | coee | emee | 300100 eeee | e ceme >5.07x10377.46x103]  —oee 55.22x103 | 6.75x10°
CO 60 Feed | .92 x ———— ———— 1.18 x ~——— ———— ——— 1.97 x| 2.8 x —— 2.55 x 6.43 x
10-5 10-b 10-b 10~k 107l 10~k
Activity|Dist | 1.46.x | =~=e- _— 8.73.x | =mm- _—— e |z 3.0x | £3.0x —— |26.0x | 2.82x
| 10-6 ] 10-8 3 10-8 10-8 10-8 10-7
(vcree) | DF 13.37x10" | ceem | cooe 11.35x10° | emmm | eeee —omm 26.56x103]>9.5x103]  —o-- >h.25x103]| 2.28x103
PH Feed | 12.9 12.9 13.0 13.0 13.0 12,7 11.7 | 10.75 10.6 10.2 9.9 10.0
Dist 5.7 7.1 7.1 7.3 7.8 7.8 7.7 7.3 7.0 6.9 6.6 L.S
Gross B |Feed { 1.86 x | 7.57 x |1.20 x 1.25 x |1.h2 x| 1.19 x 1.6 x | 1.88 x 2.53 x 2.h2 x| 2.50x | L.o4 x
10-5 10-5 10-b 10~ 10-b 10-L 10-h 10-U 10-b 10-b 10-b 10-L
Activity|Dist ———- 1.10 x |5.58 x - 2.56 x | 1.12 x 6.20 x | h.22 x | £ 1.7 x 5.2 x | 1.36 x 2.50 x.
10-7 10-8 10-8 10-8 10-9 10-8 10-8 10-8 10-8 10-7
(¢c/cc) | oF o= 16880102 p.1sx103 | oo B.shxao|1.oma 0 [2.33x108 |1LLsx103 12151 04| b6t 03] 1.8l ot | 1.60x1 03
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Ernclosure 4 . .

ANALYTICAL PROCEDURE

The analytical procecures use are sumnarized below:

Fhme e s rmm Lty tNaweme  meinam - caiie . st Sem v e d——— s - e aean &

Sodiun Analvsis

Sodium analyses were performed by flaze photometry, emission spectroscopy.
The feed samples and drain tank sample were diluted to less than S50 ppa
sodium prior to analyses while the distillate samples were analyzed undi-
luted. The accuracy of this method is * 5%. ' : .

Poron Analvsis

Boron aralyses were performed by using appropriate samples of feed and dis-
tillate. The pH of this soiu:ion was adjusted to 5.5 with concentrated
hydrochloric acid heated to rermove dissolved gases, and neutralized to pH
of 7 vith sodiun hydroxide. 10 grams of marnitol were added to this solu-
tion and then titrated with 0.1 ) sodium hydrozide to pH of 8.4. Accuracy
of this method is + 1%,

Beta Activity

Beta analyscs were performed with a G detector. A S mllaliquot of feced
‘solution ard a 200 =1 aliquot of distillate were evaperated to dryress for
analysis. It is poted that no sodium hydroxide was added to aﬁy of the
solutions prior to cvaporation. Gamma spectra of the feed sanples showed
no radicactive iodine to be préscqt.

The gross teta analysis are reported to have various analytical accuracies
which are shewn in Table 1. .

Hanganece-54. Cohal:=28 znd Cchals-60 fetivities

Gamma spectrecscopy (Celi) was used to perform the isctopic analyses. A
50 ml aliquot of thé--feed samplés arnd 300 ml of the distillate sanmples,
evaporated to 50 mls were analyzed. The accuracy of this nethod for each
of the three isotopes is + 20% with the limits of detection being

3.0 x 10-8 uc/cc. |
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INTRODUCTTOY

‘ This report relatss the o‘émts of the wanty;tw_«o day steam gansrator repair mxtag;
- of fhe H, 'Bo Robinson Unit Nurber 2, ~ The werk involves repairs and mdﬂicati&n to
three Liy seriez Westinghouse vert..eal stean generators, serial nurbers 16A6081-1
“(SG-"A") 16A608‘i=-3 (sc "B"), end ‘IéAén $5.2 {SG ngn), The readsr is referrsd to
encloged figure 11 for an isomstriec view of this type generator, These generators are
are of the U-tube bundle design cmdstimg of 39260 tubes of 0,875 in cutsids diameter
and 0,050 in, wall thickness. Tube plate material is ASME-SA-336 MN-Moly steel, clad
on the primary side with Imcunel, The tubes are conposed of NiCrFe allcy; incmel
ASME-SB=163-61T. ' |

The report is separated into distinct ssctions relating to the primary side and
secondary side repairs. }Fig-umsland tables periinent to the work are enclosed at the
end:-of tﬁe report. Reference t.° 'tm‘o'e lccatims ia given by row and colum nﬁmbefso
Colum nﬁmbérs-sta'rt at the nozzle gide of the genefatcr and nurber teward the mzmway
glde, The row numbera begin at the channel hesd diwider plate and pmcced outward,
Exact tube locaticns are indicated in the anclased figureso




[

. -...
i )
SRS

SECTION I —
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o HISTORY OF STEAM GENERATOR LEAVASE

The incepticn of leakage problems with the sbeam generators at H, B, Robingm
Number 2 Unit oceurred en Junse 11, 1971, At that time elzdding failure was
visually and wltrasenieally detactod ia steam generator "AM (SG-"A") and
steam generator "C" (5G-"C"), Cladding rspair enguned, and the two generators
were returmned to service on August 16, 1971, This repair weri was des=ribed

- in the "Steam Generator Tube Plate Cladding Repsir” report of Septembar 29, 1971,

This report was included as an appendix to the H, B, Robinsm Unit No, 2

Routine Operating Report No, 2,

The. next indication of steam generatsr leskege occcarred om Ocztober 25, 1971,

At that time; an alarm va3 received en the radiation menitoring systex sbeam

geerator blowdowa line, chamel R-19, Steam generstar A" wag famd to be

the source of activity, The indicsted leskaga rate was arpreximately eme GPH

with & gross indins activity in the sezcudary system of 2,32 X 10°5 ma/ce

determined twelva hours afier ths lesk was detzcted, At that time, the esngs

of this primary to sezmdary leakage was wknowa, In thabt the sourse of the

leakage had bean idemtified as gteam generater "A' snd ths naznituds of leakage

wag within the requiremmts of seztien 3,1.5 sf H, B, Robtne:m Teckniesl i
Specifications, pladt operaticn was cantinued with leakage b=ing moaissred K
daily, ,

These conditions prevailed throvgh the nect six mmths, On May 7, 1972, the

wilt was shutdown for repair of a pressuriser spray valve.

During the subsequemt primary system leak test which follswed repairs on May 13,
the liquid lovel in steam gensrator "A" was otbgsrved to increase alightiy,

On conclusion of the test, RCS pressure was reduced and the level ceassd to
Increase, Normal piant hesteup was then begmi on May ik while limiting the
blowdown from SG="A" to a minimm, Vhea normal operating turperature and
pressure were reached; a primary leak rate test was perfermed, The rezults

of this test revealed leakzge in excess of the H, B, Robinson Technical Specifi-
cations requirement., Consequently, the plant was returned to a eold shutdown
canditian, The source of leaskage was ccnfirmed to be SG=-"A" by an increase
in the count rate on steam generator blowdewn radiatien momitor R=19, The

leakage rate was measured per periodic test 8 (PT-8) and found to be approximately
12 GPM, ' S

The excessive leakage necessitated further investigation of the problem and
repalrs as necessary., Therefore, following plemt. shutdown end cooldewn on

May 17, the primary mmway covers on SG-"A" were removed and preparations made
for a secondary hydrostatic test. With the secendary side of tae steam generator
filled, a visual check was made of the tube sheet prior to pressurizaticn.
Excessive leakage of tube (Row 7 = Column 43) was noted at that time om the
inlet side of the channel head. The nature of the leak was a continuous drip.
Some dripping of water was evident from the tube area directly above the manway,
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but leakage was not positively identified and the conditicm was hypothesized

~to be due to moisture candensing on ths tube sheet, This suspect area was

later revealed to be free of defects as determined by eddy current testing

- deceribed in Section IT of this report. No leakage was observed cn the outlet
glde, The locaticn of the leaking tube was marked by imsertion of a rubber

plug secured by a lanyard. Presgsurizaticn of the secondary side was not
performed; and no other leaks were ncted with the head of water on the tube
sheet. - The repairs and modificaticms that followed are related in the s=eceeding
parts of this report,

[
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" SECTION TT
PRIMARY SIDE REPATR WORK

1o Initial Stuwes of Dutazre end Tnspection
AN o g of —

Following tho detectian ef exzessive leabege in steun generator AW (SGafAN)

on May 1k, Westinghouse Electric Corporaticn Power Systema was notified of the
gituation and the impending repairs that secemed to be im order. In respoaze to
this, Westinghouse despatched Ro, E, Cantrell from their Tampa Division to

H, B, Robinsen plant to stand by for erplosive plupging of the leaking tubes

as the situation demanded, Cantrell and a crew of ZETEC eddy current testing
persctmel arrived cn site.on May 16, The plan at that time was to hydrostatically
test SG="A" and visually locate the source of leakage. If the leakage was
solely a tube failure pr.blem in lieu of pussible. cladding: faiiure; eddy current
testing was to be conducted on the suspect area of SG-"A" with explogive
Plugging of the leaking tubes to follow,. .

On May 17, the primary manway covers were removed from SG=-"A", and the leakagze
of one tube, (Row 7, Colurm L43), was detected as described in Section T of

this report. Following the viszal inspection, the eddy sarrent testing equipment
wag get up and testing of the inlet side tubes was bezun, This eqaipment
wag:degigned for remote operation., A bass plate cmsisting of two drive motors,
rack and pinon tracks; and an eddy current probe guide were afixed to the tube
plate by insertiom of cam locks in- the “ube openings in the tube sheet, This
agsembly was then operated from outzide tis interior of the chamnel head snd
was used to gulde the eddy current probe Znto the respective tubes., The moticn
of $nls guide could be directed in either the X or Y axis, The probe itself
was also inserted within the tube remotely. -The positicn of the probe and
location of the base plate was momitored on a TV screen set up in the area

of the eddy curreat egxipment with the TV camera positicned on the bowl of

the chamnel head, The eddy current eguipmont itself was set up outside of the
polar crane wall about 50 to 75 feet away from the steam gemerators with the
necessary electrical leads run into the steam generator area. The eddy curreat
probe vwas inserted into the tubes for a distance of four feet. Inspection

wag accomplished only on the inlet side, and all data wds recorded an tape.

The eddy current testing was begun at 4300 P.M. on May 17. By 9315 P.M. the
testing had revealed eight tubes with 50 to 80% reductiem in wall thickness
out of a total of seventy tubes inspected. Based on this apparent irminent
faillure of tubes in addition to the leaking tube initially detected, it was
decided to proceed with eddy current testing SG-"A" more extensively and also
g EikY a representative inspection of tubes in SG-"B" md SG="C", Explosive
Plugging was thus postponed until the eddy current testing was complete at
which time all defective tubes would be plugged. e

A time limitation of twelve midnight on May 21 was agreed upon by Westinghouse
and C.P.&L. as a deadline for termination of testing, It was Judzed that this
would be sufficient time to assure detection of all defective tubes, and yet
minimize the time required to return the plant to safe; reliable operation, .

- k-
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To maintain system cleanliness of the loop piping during eddy current testing,
stainless steel nozzle covers were installed on the inlet and outlet piping
of SG-"A", Lack of availatility of additicnal sets of these covers made it
necessary to install wooden covers which had been wrapped with tape on the
inlet and outlet nozzles of SGn"B" and SG=-"C%,

Eddy current testing cf- SG="A" proceeded throvgh May 18 aad was ccncluded om
the afternoon of May 19. Twenty-four tubes, including the leaker, out of a
total of 2210 tubes inspected were found to be defective., This inspectian
..was conducted en all tubes out to row 27. This encompagsed the suspect area
"reported in Section I of this report and revealed that there were no defective
‘"tubes in that vicinity. For a listing and dispositiom of defective tubes,
refer to.enclosed figures 1 and 2 and table 1,

- -

On May 19, eddy curremt testing was begun on SG="C" and proceeded through the
morning of May 21, Appreximately 1200 tubes were inspected and two defective
tubes located. Refer to table 3 and figure 5 and 6 for disposition of defects.
In conjunction with this phase of eddy current testing, an ultrasmic inspectiom
was made of the SG="B" tube plate cladding. Attention was directed to this
area due to previous problems with cladding failures in SG-"A" and SG="C",

The test was conducted on May 2}, and no defects were found,

N
P

Eddy current testing of SG-"B" was begun about 6:00 P.M. on May 21 and completed
at 4300 A M, on May 22, Four defects were located out of 840 tubes inspected.
This inspection phase of repairs was this completed after spanning about four
and cne-half days. ,
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2.. Tube Pulling Operation

In that the eddy current testing would preclude the initiation of repairs,
Westinghouse preposed to use the time in an effort to remore sections of three
turas from SG=-"A" for analysias in an attempt to diagnose the cause of the _
tube deterioration. The proposal was to remove three tubes (Rew 7, Colum Lk,
LS and L6), The tubes represented three distinct stages of deterioraticn.
Column Lk tube was free of defects, celumn L6 tubs was in the early stages

of deterforation with a 505 indication, and ecolum L5 tube was apprcaching
failure status with an 8% indizaticn, Approval was given to pull scctions
of these three tubes during the time eddy curtent testing was in procaas.

The procedure to accomplish this is outlined as followss

- First;, an expander wag inserted up into the subject tube to the first tube
“gupport (See figure 7). 'The tube was then rolled to the tube support such

that it would be stable once it was sevwisd.. With the rolling process completed,
a cutting tool was inserted intc the tube, and the lowsr section of the tube
from the support plate to the bottom of the tube sheei was cut free by severing
the tube at the bottom of the support plate.

The next step was drilling out the tube and counterboring the tuba sheet

to a depth of 2 3/8" in order to free the tube from the tube sheet and tube
sheet cladding to which it was rolled and welded at manufacture, Once the

tube had been thus prepared, it was internally threaded on the tube sheet

end, secured to a Jacking device at this point, and jacked out of the gemerator.

The Westinghouse "tube pulling crew" arrived on site aroumd noon on May 19,
Actual work on the pulling operaticn was begun that evening. The preparation

- of the tubes for the removal operation was readily accorplished, but the process

of jacking the tubes out of the iube piate proved to be a differeat matter.

In fact, the threaded portion of the tubes was repeatedly stripped aut during
extraction attempts, The defect-fres tube, (Row 7, Colum LL), was eventually
removed on May 20, Portions of the other two tubes were removed with continued
difficulty. Efforts at completely removing the remaining portiona of the
severed sections were abandoned about 6:00 P.M, on May 21, Approximately

half of each of the two tubes was removed. This left a maxirum tube stub
standout of 41" from the face of the tube plate to the interior of the steam
generator secondary gide,

The porticns of the tubes that were removed showed no signs of scale buildup
or of excessive galling that could have resulted when they were pulled through
the tube sheet. The physical appearance of the tubes was a slight "straw"
discoloration. The hypothesis was that the difficulty experienced in extracting
the tubes was a result of lack of water above the tube sheet which prevented
any lubricating acticn between the tube and tube sheet, This condition was
thought to be compounded by a build up of dry granular deposits on top of the
tube sheet which possibly entered the gap between the tube and tube sheet

and resulted in binding of the tubes,

The portions of the two tubes extending into the steam generator primary
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glde were cut off flush with the tube sheet., The proposal was then made to

'plug these tubss on the inlst side with welded plugs %2 inches long. The

full length plugs are intcided to give the tube secondary side stubs rigidity
and reduce the possibility of vibrational damage. The L2" lemgth was chosen
because the length of the tubes remaining in the steain generator tube sheet

and secondary side was determined to be frem 30 to L4l inches., A fix of this
type has not been accomplished before. A similiar repalr has been made in’ which
a plug was inserted from the face of the tube sheet to the first tube support,
However; this type of fix was not poasible in the present instance because the
tubes had sprung slightly when they wers cut free, and aligameat could not

be achieved with the tube stubs and the porticn of the tubes rolled to the
first tube support.,

The sections of the tubes that were removed were tramsported frem the site
in shielded casks. They left the job site at 7330 P.M. on May 22, With this
portion of work completed the mext operation was commencement of repairs as
described in the following sectians.




3. Tube Plugéfn g Operations
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The parallel work on tube pulling attempts and eddy current tegting was completed
on the moming of May 22, Werk was then begun on reaffirming the lecation -
of the defective tubes in all three stcam generators. This was acsomplished

by inserting the eddy current prove fautd ths tubes previonely determined to

be defective and confirming the defests. Final locations on the inlet side

were then mariced with red plastic capse

[N [ F]

With the abowe work cempleted, the next cperation wes initiatien of the actual
repalrs by inataliing explcsive plugs in the defective tubes., The procedure
used for this piogging was in accordince with Wesilinghouse Process Specification
81019 GA, The materigls used consisted of inconel explozive plugs, cxplovive
powder (Trojan = U.S. Powder, SWP-1), detcnating fuses (Reinforzed Primaccrd),
detonating caps (6 or 8 strengih commercial electric blasting caps), and
masking tape. The plugs were prepared bty ingerting a. cylindrical wadding of
3/L" masking tape into the piug bere Yo a depth of 2.L inches. The repuired
anomnt of SWP-1 powder waz placed r: top of the wadding and lightly tapped
in plzce., Then a length of primacord was wrapped with 3/4" masking tape and
inserted into the tube bore, The primacord funclions as the detemating fuse

. and the masking tape prevides wedding to2 held the powder charge ia placeo
This work was done prior to entering the contaliment. See figure 12 for 2
view of a plug prepared in thiz manner. Tids figure deplcta the type plug
used in plugging all tubes except the one from which the tube was pulled,
The plug used in that tube is the same in all respects except that the iower
end has a weld prep comfiguratica, and the plug extends full depth cf the
tube sheet, !

i
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The actual plugging process was accomplished by inserting the prepared plug

- into the defective tube and Zirmiy seating the tapered portica of the piug
solidly against the tube 1ip. An. elcctric detinating cap was then taped to
the end of the primacord, The area was evacuated, and the detcnating cap
was attached to a detonating mazhine and fired frem a safe distance. The
explosion resulted in welding the thin walled area of the plug to the tube
immer diameter. This remote explsslve process provides a saving of time in
the actual plugging procedure and minimizes radiation exposure to workers
accormplishing the plugging. '
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At the incepticn of repairs, the total number of tube ends requiring pluvgging
was fifty-edghts The fifty-eight pluzs cinsist ef forty-six plugs in SCG="A",
eight plugs in SG="B", and four plugs in SG-"C", These numbers resuit from
the fact that each defective tube must be plugged on the inlet and cutlet
gldes with an explosive plug. TIhe exceptions to this are the two tubes frem

-~ which attempts to remove sections were umnsuccessful. These two tubes (Row 7
Colums L5 and L6) were to have welded plugs installed on the inlet sides
and explosive plugs installed on the outlet sides.. '

Actual explosive sealing of the tubes got underway at 3:00 PoMo on May 22,
- - The work was ccnducted by a Westinghouse crew under the directic of Ros Eo
- Castrello This work proceeded through 6300 A.M. en the morning of May 23,
At that time there were thirty-one plugs remaining to be installed out of

|
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the initial numbers of f‘ft"oe..ghto- Ths rlvgsing crew tock a respite at this-
stage of work and returned to their ledginga for a pericd of rest. With the-
explosive plugging Interrapted; workt was sharted on f’ittﬁmg up ‘the welded type
plugs and initiaticn of welqingo Refer to Secmm IT, Noo 4 of this repar’t

ror details of this work,

T
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The plugging crew returned to the job site ¢a the aftemootn of Ma.y 23° Due

to the fact that the welding crew had reached their allowable radiaticn exposure
1imits, welding wes stopped, end. the explosive plugging of tubes resumed

at 4300 P.H., May 23, Installaticn of fourteen more plugs was completed

during this stage of wsrk, for a total imstalled: ef frortyefive-eut of fifty-
eight required. This ccrpleted rlugging of.SG="B" and SG-"C" with caly thirteen
. tubes remsixing- to be plugzged in SG-"A", During the plvgging of tubes on
SG="A" outlet, a secticn of the stainiess steel-noszle cover was dislodged

and fell into- the loop piping beiween SG="A" and the "A" reactor coslant

pump. Plugging was terminated at thzi-time; and.the work was once again switched
to welding of plugs cn-tho.inlet gide 2f SG=VA",. Welding work proceeded

mtil 3315 AM. <1 May 25. Refer to Secticwn IL, No, 5 for details of the
recovery of the nozzie cover from the loop p‘pingo

Following weld.me ths stainless stsel nozzle cover that was installed om the

- inlet side of SG="A" was removed and fastalled em the SG="A" ocutlst nezzle.
Explosive plugging was then resuwed at LskS AcMo an May 25. Detmatim of

the f£inal pluvgz was completed by 2:00 P.M. thas afternoon. Following the

Plugging, confirmaticn that the proper tubes were pluzged was made bty physically- -
comting off the tube row and colura numbers ca the inlet and outlet of SG-"B"
and SGa"C" tnd the inlet side of SGa"A" _

.. < ad
: !

L. .

- The plugs were verified, and the Westd m"hoase plugging crew left the zite on
Masy 25. Thd plugging operatim thus spaaned three 2h-hour periods with no
actual plugging being accorplished on ¢ne caleadar duay durdng this time.
. There were two interruptions invoiving the work. The first occurred when the
Plugging crew had to stop for a period of rest, and the.second tosk place when
a portion of* the nozzle cover fell into the lozp piping., No major loss of
time was incurred during either of thess events in that operations were; in
both instances, switched to the Waiding phase of work. '
1 ‘ |
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L Wélﬁh&Repairs

The welding to be accomplisted consisted of {wo separate operatienz. One
amect cf the wold wsrk was fitting up of the 42 inch leng plugs in the two
tube stubs (Row 7, Colums L3 and L6) ead propping these piugs, and seal welding
the twz plugs to the tubas zheet end tubs sheet cladding, Ths other was seal -

- welddng the explrmive plug to the tube shaexv ecladding :n the inlet gide of
Row 7, Colum L4, The fit-up of the iwng plugs was consistent witd the standard
procedure used an welded tyme plugs. Tie plug was first inserted into its
respective tube wntil handiight. A layosut line was then scribed on the plug
at the normal tube plate clad face. Next the plug was removed and scribed
3/16 inch above the first lineo The pluz was cut off at this point and end
prepped to a 1/8 inch by L5° bevel, The final step prisr to welding was to
drive the plug into the tube wtil the 45° bevel was lined up with the end
of the porticn of the tube remaining in the tube sgheet, Welding was then
accomplisted by depositing a minirum of two layers of weld metal around the
plug and a final layer over the end of the plug. See figure 13 for a view
o.t‘ the plug welded end configuraticn, :

In addition to the two welded plugs, a seal weld is required between the

explogive plug and the tubs sheet cladding cn the inlet side of Row 7, Colum

- bl to prevent moisture from entering between the cladding and the tube sheet,
Thigis the location from which the seciion of the defect free tube was remsved.

The explosive pluz effectively seais the tube sheet proventing leakapge from

the primary to the sescndary sidey; but it deces not provide a tube-shest to

tube-sheet-cladding seal. Therefore the seal weld becsmes mecessary. For

ease of welding, a small plug is inserted into the bore of the exploszive

pleg and welded to the expmsive plvg, For a typical view of this configuratiom,

see figure 1. '

: Weldi'ng was accormlished by weld&rs frﬁm Wes*"t"ghwse E';c**tr*c Car’pwrationg
- Tempa Divisiesr; wnder the directiom of Westinghsuse Welding Engineery Pawl — - -
Loche Welders =md weldimg procedures were gualified:in zecesrdzace with ASM::.
Boiler and Pressure Vessel Code, Section III; IX and XI, The welding prozedure
used for the welded plugs installed in the two tube stubs sad-for the mezl

weld on the explosive plug was Westinghouse Process Number 82127ML, Dye
- pengtrant inspection of welds was in accordance with Westinghouse Process
Specification 84350JA, Material certification was maintained on all plugs
and filler materials. All ncadestrzactive testing and quality comtrol records
were in compliance with the ASME Code Sections III and XI, and were maintained

and compiled by Westinghouse persomnel, ,

Initial work on fit-up and welding was begun on the momi:og of May 23° Attempta
at fit up of the plugs indicated that machining was required to reduce their

- diameter. The plugs were removed to the hot machine shop and machined to proper
- slze. Concurrent with this; work proceeded on fillet weld'ng of the explosive
plug to the tube sheet. By 3:30 P.M. the fillet weld was 98% complete,

However, the welding crew reached their permissable radiation exposure limit,
and welding work was discontinued and explosive plugging resumed.

«10 -
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A new crew of Wwelders was flewn into Fartssille from Westinghouse, Tamma
Divigicn, on the evening of May 23. After the segussce of events in wrich
the nozzle cover fell inie bhe loop piping, as reiated im Sestion IZ; No. 3

‘of this report, welding of the explosive plug seal wald was reswred on the

morning of May 2. This weld was corpleted tefore nomn. During that time,
final fit-up measurements were tz¥sa cn the 42 imch long plugs. They were
cut off, end prepped, axd fittsd up for wslding. These two walded plugs

were completed by 6500 P.M., Msy 2. Subseguent dys penetrant inspectica
revealed numerous indicaticas in 231 weldas Explcau::a plugging was uhereafter
once again resumed on the merning of May 25, Note that explosive pluggi

_ cannot be performed in parallel with any other work in that the coutadnment

nmst be evacuated for each blast, .

A fresh crew of weldsrs arrived m the moming of May 26 It was decided
that moisture condensing en the tube shest arcund tha welding work area may
have been ecatributéry to the defective welds. Therefore, a Cappas Vano » -
Ventilaticn Blower was coanected to the manway «n the outlet side of SG="A"
with the discharge being directed through a hose connection to an absolute
filter assembly. This resulted in drawing air through the steam gemerator
tubes and elirminating the formation of msizture en the inlet side of SG-"A",
During the time this ventilaticn gystem was being er’ected, work proceeded
on gr:'l.mﬁng out defects in the prenoas welds,

Repairing of welds began on the eveaing of May 26 This work continued through
the next day, and all welding and satisfactory dye penetrant inspectien was
completed by 9800 P.Mo, May 27o

- Welding, which was initiated en May 23q was thus cor‘pleted after two interruptions.

From inception to completicn this phase cf welding spaned five caleadar days.

e 11 -
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5o PRacovar~ of Nozzle Cover Fram Lasp Piping

As related in Section II, Part 3 of this repcrbty, a sectlm of a stainless

steel nozzle cover was dislodzed ez the night of May 23 curing plugging operations
and fell intc the loop piping between SCG=-"A" and "A" reactor cooclant pump.

This pipe has an ingide diameter of 31 inches; and the size of the cover

gection is 113 inches radially and Li)% inches on the chord length. Work em

explosive plugging was halted at the time the cover was disledged, and welding

work resumedo . -

The moming of May. 2h wag devoted to assembly of equipmemt for a mcovery
effort. A grappling rod, 15 feet long with a 4 inch long 90 bend at its

end was manufactured to be used as a maans of retrieving the covers An under-
water lighting rig was &lso assembled to aid in tke recsvery. The initdial
effort at recovery was made at 3300 PoMo, Hay 24, This aitempt proved wm-
guccessful, The cover was phyzically loucated with the grappling rod, but a
-gecure hold wa it cculd not be attalned,and it cculd not be extracted from
the pipe. Visual identificaticn of the csver was not mads at that tfi_me,, but

- . 4t was deterrined that the cover was resting at the first bend in the icop |

.
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piping. Refer to figure 15 for a view ¢f ths cover and the portion of loop
piping in which it was located. _

The next plan of acticn was an attempb to drain the porticn of the loop piping
in which the cover wae lecated amd %o lcewer a worker into the pire to gecure
a rope to the cover. The cover weoild irnca be hauied cut of the lezp, Draining
dd not prove successful, as the rate ¢f leckecge back throvzgh the r*eaﬂt,or
coolant pump was too great for the capacity of the reacter drain system to
overcome without draining the entire lcopo
- Meanwhile, work was proceeding cn expicsive plugging and weld.img of tuhes.
With initfal recovery efforts proving to be wnsuccessful, a Westinghcuse
recovery team from Pittsburgh was fiowa into Hartsville to attempt to extract
the cover from the pipes. The crev arrived on the morning of May 26, Their
equipmeat included an underwater televigion camera end remots viewing monitor,
underwater lights, and an air operated <slmnp4x1'v device for gripping the cover
and extracting it from the pipe. _
The crew completed assembling its equipment in the area of SG»"A“ on . the evening
-6f May 265~ However, an actual attempt at recovery was delayed until welding

‘ - om SG="A" was corpleted due to the fact that access to the outlet side of

P
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SG-"A" could not be attained because of the blewer rig attached to the manway.
Access to the area was achieved en the eveaning of May 27. The cover was then
visually located via the television camera. The air operated clamping device
was mmwavered to the cover and latched cnto it, Attempt at withdrawal of
the cover then once again prdved futile as the cover slippad from the Jaws

- of the clamping device as it was drawn up the piping., Continued attempts
with this device ylelded the same results. The clamping force of jaws of

the device and the coefficient of friction between the jaws and the cover
zgre not sufficient to positively grip the cover, which weighed approximately

pounds.

.12 -
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On Mzy 28,'an attempt was made to retris 18 covar uging a-net assembly.,
This consisted of a net 4 feet long secu to a %" 0.0, stainless steel

- handle that was 14 feet in lezigth, The .<«.figuraticn was that of a dip net.

The use of this device proved no more successful than previous =fforis.

The next recovery plan was to drain the loop riping in which the cover was
located nsing a supplemantary pamp rathser thun the reactor drain system.

Th. purmp nsed was a steinless steel 130 GPM capacity tmitrif=zal pump which

had more than adequate capaszity to stay ahead of the 5 GPM leaksge back through
the reactor coolant pump, A length of {ubing was attached to the purp suction,
the tubing was lcwered into the loup piping, amd the loop sestlica was suczessfully
pumped dowa. This was completed by 6:00 P.M. on May 29. A worker with full
anti-comtamination clothing and . Peszdirator was next lowered into the pipe

by means of a safety cable, He then attached”the cover to a rope lowered

into the pipe using shackless The worker remained in the pipe and aided in

- gulding the cover up toward the SG-"A" nozzle as the rope was hauled out,

As the cover nearced the top of the piping rum, the shackles came free, and

the cover slid back into the loop. The worker; who was physically beneath

the cover, attempted to stop the descemt of the cover, was struck oa the forehead,
and recelved a superficisl skin wound, His respirator mask was crackedy bat

the integrity of his enti-comtaminatizn eleothing was not vislateds, Ko cmme .
tamination entered the wowad. The worker dld not lose conscdcasiess. He

- wag treated at the Emsrgency Room of Byerly Hospital in Hartsville; S. C.,

and returned to work the next day., The accident occurred dus to the fact
the worker had engaged the shackles to the cover but had not tightemed thenm.
The shackles znd pins did not fall into the piping as they were secured by

lonyards to the rope,

An evaluation of the situation was made, and it was decided that the above

Plan of actiun was not at fault in the aciident end did not jeopardize the
safety of the worker, However, to assure that a worker would not be in a
sglmdliar positicn where he rdght be struck by the cover falling back into the
pipe, it was decided that in the next attempt the worker wou.d be pulled out
of the piping prior to raising the cover. This course of acticn was folliowed
and m the aftermoon of May 30, the piping was pamped down and a worker lewered
into 1t. He secured a line to the cover, cleaned up the plexiglass fragments
from the respirator of the injured worker, and vigzally inspected the pipe

for any foredgn objects, After his clean up work, he was pulled out, and the

cover was withdrawn. The loop cleanliness integrity was thus restored after
seven dgys. : A

R T

That the cover fell into the loop was attributed in part to the fact that the

"~ thres cover sections were not bolted together to form an assembled unit,
- The boliing was omitted due to the holes in the bolting flanges not lining

up. In subsequent use of the stainless steel covers, the sections were clasped
together across their bolting flanges using Ceclamps. Ths C-clamps and sections
of the cover were also secured oatside of steam generator by lanyards. No
further problems were encountered after these precautions were taken,

FOIIOWing recovery of the cover, the underwater television equipment was
utilized to inspect the outlet nozzles and loop piping on all three steam
generators to agsure cleanliness., Scme small pieces of insulation were foumd
in the piping on SG="B" and were removed with a pump eductor., Cleanliness
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. on the inlet side loop piping was veriiied via visual imspécticm using an
- wnderwater light., The channel heads were cleaned;, and the primary side restored
to the required cleanliness criteria, :

With the completion of recovery of the nozzle cover and €lzicing spsritimms

on May 30, the work on the primary side steam gencrator repairs was complete,
cmtingent upon hydrostatic tests of the repaired units., This first phase

- of primary side repairs encompassed ning deys after completiocn of eddy current
testing. However, hydrostatic testing world not take place wntil Jume 1

due to modificatisns being performed wn the secondary side of the steam gemerators.
See Section 1II of this report for detaills of thesge modificatiwnse.
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" SECTIM TIT

MODIFICATICN TO SECGIDARY SIDE OF STE4M GEVERATORS .

Preliminary metallurgical study of the secticna of the tubes removed from
SG="A" revealed Intergranular cracks partisily penetrating thirough the tube

-wall from the cutszide diameter, A review of the history of the seccndany

side chemistry previded nmo clue as t5 the cause ¢f this deterieraticn of the -
tubes., However, gince the lezak in SG-"A" wasg first detected in October, 1971,

- steam generator blewdown had been secured t9 prevent the release of radiocactive
blowdown’watero This could have coatributed to the presence of free caustic

..in the steam gemeratsr water, Another area of conslderatiom was the fact
" that the H:; B, Robinszin steam generators had been modified fn Marsh of 197%
to reduce moisture carry over., This modificaticn resulted im reducticn of -

. secandary recirculatica by decreasing the resircilation ratio to 2.1, It

.was surmised that the combinaticn of secured blowdewn and reduced rexirzilation
;"flow could have led to lscal concentratioas of eaustie arowmd the tep of the
tube sheet, Thkis, in turn, was sald to have beem a peszitle eccuse of tube
‘:deteriloration, To alleviate this possibility, another mOuiixcaticn of the
ateam generator secondaries was plannad.

The plan was to increaze the recirculaticn ratio from 2,1 to. 3.2, This was

to be achieved bty ralzing the f1low restri:ztor plate 3 Znches. The flow restriector
Plate 1s cempoged of three sectimas jolized tegoither as a single uni Each
section i3 suspended by two 2 imuh dizmetor rods attached by a nu to the

deck plate above the swirl vans ¢ylinders. Mivement of the res: ictcr plate

can be achieved by turning the nut wn these reds, The original design provides

8 inches of mevement of the restrictor plate from the fully clcsed o the

fully open position. In conjunction with reizing the restrictsr plates and
increasing the recirculation:ficzw thers would also be &n accempanying increace

in moisture carry over, To compenasie for thisz and reduce the carry over

- to an acceptable level, it was dezidzd that the best approach wesuld be the

- additien of orifice plates abcve the swiri veme cylinders., This reguired
-grinding out the-exdsting orifice rings and welding the orifice plates in
pPlace., The welding would conszist of a fillet weld attaching the orifice -
flange to the deck plate. See figures 8 and 10 for a view of the secandary
aide and the orifice plate.

The above modification was intended to alleviate the tube deterioration with
the least amount of time and effort involved in actual modiffcation work.
However, ¢here was the possibility that the flow restrictor plate could not
be moved duse to the bulldup of corrosiun products on the support rods and
plate surfaces. To provide for this ccatingency, three alternatives were

- delineateds The ideal situation would be succesaful raising of the restrictor
plates followed by welding of the orifice plzies., If the plates could not
be raised, there were two routes that could be tsken, Either the attempt
at modification could be abandoned and the steam gemerator secandary sides
closed up; or the recirculation flow could te increased by grinding out the
segments that were welded to the flow restrictor plate as a part of the 1971

.-15-
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mod!ficaticn and then welding in the oriffce plutes, See ths enclosed flows
chart (Figure 16) fer thes: sltsrmate work pathso | '

The decision to parferm the thove meddfieaticon to correcst the steam gsnerabor

tube deterioraticn rproblea wap mide ca May 24, At that time, work was still

in pregonsz en ths prdmesy elde repxivs, Tn erdse te suppert the additienal

work, Weslinghouse cemirusted with Metzde Cangtracticn, Ine. for ths secendary

glde mxdifisatdisn, The werk was to be psrformed bty Msirdic wndar the directiom

of Westinshever, Ths erctiicon of seatfelising o geln ascess to the ssccndary
mEnweys kay beom cm the evaning of Mar 2%, The £inal phasa of wp?o:zsive plugging

of SG="A" +zbasg interripied this epa a‘:i; e the momning of My 25, Howevsr, "
draining of SCG="B" gnd SC-"C" szeondary wides was br,gm,, «rd eresticn of the
sca.ffolc‘.,x‘g wag finiahed iuat afternven Lollowin g the eompletim of pluggingo.

Secondary menveys wers rersved ¢n the eviuing of Mey 23, The tentp@?&mra ingide
the stecm gcn-ﬂa"or:s' wasg %20 high &% Whal 4dxe %o perndt azeess for vword
Tempera‘u‘“e in S0="B* gad S4P"CH wxs srout 1L0°F, and inglde SC-MAT, U‘i@:x had
bemr draired xinss the Znz e“.“i 2 of repsivrs, ths terpsrature was ‘MSCF Th3
morning of Moy 26 was spens maldng £inzl edizatmiats and additicng 4o the ssafs.
folding. Alsd cn that moming, a 4rusk srrived Lrom Wezbtingheuse Termpa [lvisiom
with ths oriffice plates reguiresd fop ths seesadary modificaticn, To ecoldsvn
the Intorier af the steam gemerabora, Ceippuz Vane ventllator blowera were placed
the staffolding and sacilsny of 8 2neh hosez atiached ¢o ths blavers 45 driect
cosng air £low frcn the blewar inte the gteanm gensratorg. Steam gensraisrs
"B" and "C" were also filled to 85% lerel with ccol watar and dreined dovn
sa‘veral t,imsa in o effort to reduss ;,hm gszandary slde tenperabures,

By 10830 P, }109 o Mx:y 279 srnerative in SG-"A" had betn lewsred to a lstsl
adequate for avcess &ad werk, Ws 3: bagzn ab that tizs e alr arding out the
deck plate covers o cain sczess to hs pesizicter flevw plate avea, Plywsed
govera were placed over ths swiyl wna e;. Timdsrs ta prevendt foralgn objests
from falling mts the tuls Lundle, Tha desle p} ats ceTers wWere rameved and &a
agbastog biankes was dransd ever s Llaw ragiricter plats for elzmmlimess
- protection. Tb...a phase was e9rnletsd by 4ns aftornesn of Msy 28 a% wiich time
- werk was beguvm en alr arsing sud the suppoerd and guides. Thsrs ars six of these
guides psr stsam gamerater, and they wers rersved to prsvant ths possioliity
of the suprert reds binding in their bsrss during the rsstvisisr plate lifving
operaticn, The guidess were remsved en the evening of May 28, The anport
rods wsre them cleaned and lubricated with a miviture of graphite smd aleshel
(neolube), "Knacker" wremches were then plaead on the surpert rod muts and
work begun ca raising +he flow restristir plate, No diffi=ulty was exparienced
with this eperatiom, and the flsw resirieter plabte in SG="A" was rafged the
required 3 inches by ths moming of May 29, This was aczomplished salsly by
using the "knocker" wrenthes without the ald of chain falls, The gnzcess of
this 1ifting atterpt indicated that the ezmplete medificztion could be aceorplished
without resorting to the tims emsuning work of adr areing oud the 1971 madi-
ficatim or aborting the entfre mrdificaticn, Work was beswm enm the mm*ng
- of May 29 ¢n adr arcing out the orifice rlnga from above the gwirl vane cylinders
in SG:"A"
Hemwhileg the temperature im SG=" B" and SGa"C" had been lowered to a levsl
sultable for work. Workera thus entered the two steam generators at noca en
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May 29 and started grinding oul deck plate covers. This was corpleted and
vork on grinding out the mrzort rod galdes was infdiated gbout 6300 P.M,
that evening. The sare clemnliness prscagtions that were waed u SG"AN
were applied- to SC-"B" and SG-HCM, The suppert rod guidss were remsved from
SG="B" oa the evening of May 29, Worl was then bepxn em the early moming

- of Mgy 30 in Iuwbrlicating the suppoeri varg snd "Jacking" up the Llow rastrictor

Plate, Soms difficelty was erperisneced em this 19t atterpt, as the flow re-
strictor plaic was slighily ccaked witidn the stvem gumerator, Hewever, cnce
proper alignvinb Was abaaw.,dg the 135% was eonpletud, Tnis particular 14t
proved .rather tins consuming and was not comlewc‘i umtil 8330 P.M. wn May 30

All of the orifice rings were remrved from SG="A" by nom en Msy 30, and work
was begun ca welding Za tke new erifice p"ateso There ams three plate assamblies
for each steam ganeratsr with the plate assemblies conaisting of {wo halves.

This arrangement 13 necsssary to provide adequate clearsnce for rigoing the
plates throvgh the muaways. Upsn fitting vp the plates, it waa discovered

that there was net adequate clearanse far the drain irbes that extended through
the deck plate. (See Figure 9 for drein tube locatiaa) Therefors, it was necessary
to air arc out a lfs inch cireuler gssction from the orifice plate, With this
accomplished, welding procezded, and the orifice plate installatica in SG="A"
was cormpleted by the marning of May 3%. The wsupport rod guide brazkets were

then welded to the support rads to form a rigid assembly. Thia completed the
work on SG="A", The secwtndary sfde was then cleaned up and finally imspected,
This was conpleted by 1¢S5 PMo, Jume 1,

Hork ém grinddng cut the svpport rod guides of SG-"C" was completed by the

‘morning of May 31, The 13{ving op:\ratic"x was then begun and completed by 2315

P.M, that day. C:*ncmm‘ with this, alr arc remsval of the old orifice rfngs
from SG="B" was completed, and welding of the new orifice plates was besm.
This orifice plate installaticn was czwpleted by the morning of Juas 1 and was
followed by welding cf the suppsrt tars to the guide brackets, Final cleaning
and inspectica of SC-"B" were ccrmpleted by 6300 A.Me cn June 2, Remowal of
the old orifice rings from SZ-"C" was completed by the moring of Jume 1, at
which time welding of its new orifice plates was begun. This instzilation

ag well as welding of the gurpsrt bars to tre guide brackets was ccmpleted

by the morning of June 2. Clemning and finsl inspecticn were then finished

~ up that eveaing.

The secondary side work was thus completed eigiit days after the initial decisiom
was made to accorplish the modificatisn. The operatioan took place in a radiaticn
controlled area reguiring antie-contamination clothing and adr supplied face

masks, The radiatiom levels were not high, and exposure limits did not present

a problem., Once the interlor of the steam gemerators was cosled enough to

permit access, the work procesded witheout majsr difficulty or interruption.

However, some time was lost when the air sapply pressure r’egulators were transferred
to primary side work priorities.

- 17 -
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SECTION IV

HYIROSTATTC TESTING £vD SUBSEOUENT REPATRS

To .Firgt Hydrostsile Togt of SGo"ANM

=W

Following the completion of primary «ide repairs and secondary side modification,
the next step was hydrostatic testing to assvre that the repairs were successful.
This test comsiszted of £ilting the secondary, pressurizing it to 200 paig,

and ingpecting the primary aide tute zheet area for any sign of leakege. The
pressure was then to be inereased t2 800 psig and held fer 30 minutes with -
inspecticns for leakzge to be cmducted during thds time. Any leaks obasrved
were then to be repa‘redo

The prinary side repair of SGa"A" was ecrpleted en Mxy 27, and the sexz endary
medificaticn finished en June 1. The szecndary manwey holes were then cleaned
with a tap, the bolts lubricated, and the manway torqued in place en the atter-
noon of June -1, This was fcllowed by £iiling the seccndary side, Pressurizaticon
was initiated at 8:L5 P.M. that evening., A leakﬁng-tube (Row 7, Colum 27)

wag dotected with pressure less than 200 psig. 1The leakage was on the outlet °
slde and was a continuous stream., Pressure was inscreased to 800 psig and no
further lezks were noted. A check ¢f the refords of the plugsged tubes revealed
that the tube leaking curing the hydrrstalic test was suppesaed to have been
plugged during the explosive plugg-nv repairs. The tube had been detected

via eddy current testing and rsvealed to be 90 per cant deteriorated. Ewidently
the explosive plugging process had ied to the rupture of the worn tube, &nd

the leakage resulted whea a hsad of water was placed on the defectiwe area,

The fact that the tube was supposed to have teen plugged, and yet was nat,

wasg attributed to an error in locating the defestive tube ends on the outlet

glde prior to plugging. The inlet aide locatiens had been verified vwia insertim
of the eddy current probe end physical ecvmnts, -and tubes had been accurately
plugged, Also the outlet sides on SG="B" and SG-"C" were verified by physical
comts, However; the outlet of SG="A" had not been 100 per cent checked and

and error had obviously been mada in thke plugging operation.

On June 2, a recount wag made of all the plugged tubes in SG-"A", This revealed
that three tube ends on the outlet side which were not defective had been pluzged,
and consequently, three tube ends requiring plugging had beem omitted, The

tubes that were inadvertently plugged were Row 7, Columm 28; Row 8, Colum 26;
and Row 8, Colum 31, The tuba ends that had been omitted were Row 75 Colurm 27;
Row 8, Columﬂ 25; and Row 8, Colum 29, Therefore, three tubes on the outlet
glde and three tubes on the inled side required tplosive pluge installed to
complete repalrs and correct the error that had been made° See Section IV, No.

3 for details of these repairs,

-18-
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3, Final Repsirs to SG-"A"

A westin~houae explosive prlnoging crew from the Tampa Divicdon arrived cn the
aftermownn of June 2 to plug the cutlet tube ends of SG="A" that had been omitted;
and to plug the inlet tibe ends of the tubes that had been inadvertently plugged.
Following the recoun% of tubes plrgred and finsd veriZieation, the plugging
operaticn was begun on the evening of Junz 2, This plugzing operatim was

. completed eariy en the morning -of June 3. The subsequent hydrostatic test

revealed a leak around the plug in tube Row 7, Colurm 27. This leak was noted
at a pressars of 800 psig as a slight dvip. The pressure was held at 800 psgig
for 30 ninutesD and the leak develcped into a comtinucus stream.

The steam generator was drained and an atterpt made to mamually pull the explosive
plug, but it could not be moved. An incpecxtion of the bore of the plug revealed
that 1t had expanded during the explzizive process, but obwicusly a complete '
banding to the tube had not been atiziined. The tute; therefore; required welding
of the plug to the tube and tube sheet to achieve effective sealing. Welders
arrived fron Westinghouse Tampa Division at 10300 P.M. wn June 3, Welding

of the plug was then begun. DPuaring the welding preccess; a drop of water was
noted on the plug. Beczuse this miristure wiuld pruvent welding, work was halted
wmtil the moisture problem was soived, Evidently, water was present within

the tube above the plug. The cnly meansg to remove the water was to drill a

hole in the plug and drzin the tube. A drill rig was set up and a 5/16" diameter
hole was drilled leongitudinally througn the plug, The tube was thus drained,
This work proceeded through the evening of Jume Lo

Prior to resuming welding,“the.thibe shebt arcund the weld area was preheated
to agslist in evaporating any entrapped water that might remain, The weld of
the plug to the tube cheet cladding was thim cempleted, and a small pluz was
welded into the bore of the plLb to corplete the sealing operaticn, This welding
was in accordance with Westinghouse Process Specification 62127ML. Dye penetrant

- Inspection of the welds was suszcessfully performed per Westinghouse Process:

Specification 84350JA. The welders, welding procedures, end ncndestructive .
testing were in corpliance with the ASME Boiler and Pressure Vessel Code, Secticns
ITI, IX and XTI,

The hydrostatic test of SGu"A" was then satisfactorily performed with no leaks
observed., This was completed about 6300 A.M. on the morning of June 5, A

final cleanliness inspection was made, and the primary manway cover installaticm
was completed by 10330 A.M. that morning. The steam generator repairs were
complete after a span of twenty-two days, Final clean up operations were finished,
and start up was initiated., Full power operation of the unit was achieved on

June 10, The entire outage, since initial shutdown for pressurizer spray valve
repairs until full power operation, thus encompassed thirty-five days.

e
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SECTIN V

HEALTH PHYSICS ASPECT OF REPAIRb

A1l the work involving steam generator repairs was coaducted in a radiaticn

cantrolled area within the rescter containment. The health physics operation
wag administered by H. B, Robinsm persomel, The radiation levsls on the
primary side were relatively high. Ses the enclosed table 4 for a listing of
these levels. Thes major time cczeming work that was conducted in theze areas
was welding in SG="A." The expicsive pivgging operation did not rejuire rmuch
work time within the channel head, other than insertion of the plugs. Ths
eddy current testing was slsdo largsly a reancte operatim with a minirum of
&xposure time required,

Access to the work areas was catrolled sd monitored cn a 24 hour basis during
the entire repair effort. One hundrad and forty-elght workmen wers involved

$ni tha repairs with a corposite exposure of 145,169 man-rem., Sixty of these
workers accurmlated a total quartar expssure greater than 1250 rrem, and me
worker received a quarteriy dose greater than 2500 mrem but less than $I53 owem,
The aveiyage @posure Was 981 mrem per men,

.2 ln
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SUMMARY

Following a seven day outage for repairs to a pressurizer spray valve; the
H, B, Robinson Unit 2 was started up on M2y 13. A primary leak rate test was
pérfoérmed’ at that time and revealcd excessive primary to secondary leczkage
occurring in SG-"A", Plant shutdown and cooldown ensued. A visual hydrostatic
test inspection on May 17 revealed a continvous stream of water leaking frem
tube - Row 7, Colum L43. To determine the condition of the steam generator
tubes, eddy curremt tests were performed on a representative number of tubes
on the inlet sides of all three stcam generators. This inspection revealed -
2y defective tubes, including the leaker, in SG="A", Four defective tubes were |
found in S0="B" and iwo deteriorated tubes in SCG="C", These inspectiuns were |
completed on May 22, , . : 1
' |

J

[

Concurrent with ecdldy current testing, an attempt was made to pull sections of
three tubes from SG-"A" for metallurgfcal examdinaticn to determine the cause

of tube failures, The section of the tubes to be removed were approximately
gix feet long and extended from the botitom of the tube sheet to the first tube
support on the inlet side. The three tubes represented advancing stages of
deterioration and included a zero defzet tube, a 50 per cent indication, and

a 80 per cent indication, The zero defect tube was successfully removed,
However; removal of the cotliter two tubes proved to be very difficmlt. Therefore,
in order to stay within the establishcd time szhedwle, cnly portisns of these
tubes were pulled with aprproxmately 30 to LO inches of each tube remaining

in the tube sheet and steam gemerator. This turn of events required a special
plugging procedurs using L% inch long welded plugs in the tube stubs to provide
rigidity and sealing. The tube puliing operation was completed on May 21,

,.4...

| P

Explosive tube plugging commenced on May 22, This plugging procedure was completed
on May 25 after two interrupticons: Oas interruption for the plugging crew

to get some rest; and a final interruption when a portion of a stainlegs steel
nozzle cover fell into the losp piping. The subject nozzle cover was eventually
recovered on May 29 after five unsuccessful attempts. Recovery was affected

by draining down a section of the 31 inc¢h I.D. loop piping and lowering a worker
into the piping to attach a rope to the cover, which was then withdrawn from

the loop.

L

[

S -
B

-

Welding of the two L2 inch long plugs in the tube stubs on the inlet of SG-"A",
and welding of the explogive plug to the tube sheet cladding in the location
- where the tube section was successfully removed from SG-"A" was begun on May 23,
This work was interrupted once when a crew of welders reached their radiation
exposure limits, There was also a problem with the welds failiug dye penetrant
* inspection, which required grinding and rewelding. Welding was completed on

Hay 280

Meanwhile, Westinghouse analysis of the tube sections that'were removed revealed
intergranular cracks partially pemetrating through the tube walls from the
outsglde surface. A study of the exdsting conditions led to the conjecture

- 22 -
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that a combination of sec qrad/blowdown and reduced recirculation flow had led

to cancentrations of *ausfic on the steam generator tnbe sheets, and consequently,
tube deterioration. Blowd wh was secured on October 25, 1971, when a 1 GFH
primary to secondary leal wis discovered in SG-"A®, The red,vud recirculation

- flow was a result of a West_rghcuse secendary side modificatiocn performed in

March of 1971, The modificaticn was intendcd to reduce moisture carryover
but also had the affect of reducing the recircalation flow, This reduced flow

permitted the crud and deposits to settle out on the tube sheet.

To counteract the adverse affects of the original medification, a second mndifio
cation was performed on the steam generator secondary sides. This consisted
of raising the flow restrictor plated 3 inches to increase the recirculation

- ratio from 2.1 to 3.2, This, in turn, would increase the moisture carryover,

To preclude this possibility, the modification included welding of orifice plates
above the gwirl vane cylinders,

Staging for this modification was begun e May 2. Work then proceeded without
major difficulty, and tl. secendary side cperations were completed on June 2.

- Hydrostatic tests of SG-"B" and.SGe"C" were successfully completed on June 3.

However, the test of SG-"A" revealed a lezking tube on the outlet side. It
was then discoversd that three tubes that were defect-free had teen inadrertently

‘Pluggeds; and coasequently, three tubes reguiring plugs had been omitted., These

tubes were explosively plugged cn June 3. A hydrostatic test followed, and

once again the tube was found leaking. This time the leak was around the ex-
Plogive plug, which had not completely bended possibly due to the presence

of moisture., Welding of ths plug to the tube sheet cladding then emsued; and,
after some difficulty with removal of moisture in the tube, sealing was covpleted
on June 5. The. hyarostatic test of SG="A" on the moming of June 5 was successful.
Thus, from the first detection of the leak wntil completion of satisfactory
hydrostatic testing, twenty-two days had traaspired. See the enclosed chrono-
logical sequence of events and the calendar of repairs for surmary of the pro=
gression of work,

The pisxt wésrr@%:znéd'to £idl ‘prwer operation an June 10, The entire outage,

therefore; spanned thirty-five days from shutdown for pressarizer spray valve
repairs until resumption of full service,

.23 -



L. -

z
H
A

CHRONOIOGICAL SEQUINCE CF EVENTS

May 13 Detected excossive prbréry to secondary leak in SG="A",

I’f May 1k Indicated shutdown zad cosldown, _
o May 17 Opened SG-"A" and found leaking tube (Row 7, Colum L3). Started  ~
~ eddy current testing of SG="A".which revealed other defective
: tubes. , :
l May 17 Decision made to eddy current test SG's "B" and "C",
. May 18 Opened SG "B" and "C", |
| .
E ' May 19 Completed eddy current tast of SG="A" and started on SG-"C",
& Started attempt to pull sections of 3 tubes frem SG="A" at 6300
P.M
{ odlo
t May 19 Insgtalled covers on loop piping nozzles.
May 20 Succeeded in puliing tube (Row 7, Colum LL). Ultrasonic tested

SG-"B" satisfactorily.

P

May 21 Efforts to pull tubes (Row 7, Colurra L5 and Row 7, Colurm L6)
_ were unsuccessful. Only half of tube sections were removed.
Completed eddy current of SG-"C" and started on SG=-"B",

t H

May 22 Completed edcdy current testing. Removed haznd hole and tock
gsample from seccndary gide, Reverified defective tube locations
and started explosive plugging of tubes at 3300 P.M.

May 23 Stopped plugging operation and commenced welding fit up and welding
of plug to tube sheet. Welders received their maxdmum radiaticn
exposurae. Therefore,.welding was stopped and plugging resumed
-at 4300 PoM, :

May 23 Section of stainless steel nozzle cover fell in loop during
plugging process at approximately 11300 P.M,

May 244 Unsuccessful attempt to remove nozzle cover at 3300 P.M. Resumed
_ welding plugs. Unsuccessful attempt to drain portion of loop
to remove nozzle cover. Recelved word that secondary side of
SG's were to be modified to alleviate tube errosion problem.

May 25 Resumed plugging at L:hS A.M. and completed at 2300 P.M, Dye
penetrant check of welds was unsatisfactory. Completed erection
of scaffolding for secondary modification and removed secondary
RanNway covers. : : 4
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May 26
May 27

May 28

May 29

May 29

May 30

May 31

June 1

' Jﬁne 2

June 3

June L
June 5

Installed blowers to coscl secondary side for personnel access.

Started grianding welded plugs in prepsralien for rewelding.,

Completed welding with satisfactory dye penetrzanb check. Work
begun on grinding out cover plates on SG="A",

Unsuccessful attempt to remove nozzle cover from loop using
air-operated clamping device, Completed grinding and lubrication
of tie rods un SG="A",

Successfrlly ralsed flew restrictor plate on SG-"A", Began'
grinding on SG="B" and "C" secondary side. Unsuccessful attempt
to remove nozzle cover from loop by purping out water and sending
worker in to attach rope to cover., Worker received minor injury
during attempt.

Completed grinding of SC=-"B",

Raised SG="B" fl:w restrifctor plate. Began welding orifice
plates in 53="A", Rensved nozzie cover from lcop.

Completed welding orifice plates in SG-"A", Ccmpleted raising
flow restrictor plate in SG=YC", Commenced welding crifice
plates in SG-"B",

Completed welding SG="B" orifice plates. Inspected portica

of loop piping between SG'3 and RCP's with wnderwater ToV. and
cleaned, using an eductsr pump. Completed worit on SG="A" gecendary
and installed mzaway. Started welding orifice plates in SG-"C",
Hydrostatic tested SG="A" and found tube (Row 7, Colwm 27)
1ea.kingo - - ’

Completed work on SG="B" aad installed secondary manway., Satise
factorily hydrostatic tested SG="B" and closed primary side.
Completed work on SG="C" and installed secondary manway,

Satisfactorily hydrostatic tested seonCr and closed primary
glde, Explocively pluzged final tubes in SG-"A", Hydrostatic
tested SG-"A" and found tube (Row 7, Colurmm 27) leaking around

pPlug.
Seal welded lesking plug in SG-"A",

Completed welding on SG="A", successfully hydrostatic tested -
the unit, and closed primary side,
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CALEINDAR OF EVENTS FOR GTEAM CENTRATOR REFATRS
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