
egulatory File Cy.  

fl 

-tl 

R4iL L /7Dt4/? 

R; T 1 O 61, MPA.HLE



H. B. ROBINSCO UNIT'NO. 2 

ROUTINE OPERLTING REPORT NO. 4 

FOR PERIOD 

APRIL 1, 1972 THROUGH SEPTEMBER 30, 1972 

Submitted: 
Benny J. F r- anager 
H. B. Rob son S. E. Plant 

Approved: Z_ __ __ _ _ _ 

.B. Bessac 

Manager - Nuclear Generation



PREFACE: 

This fourfi Routine Operating Report is submitted in accordance with 

section 6.6.4 of the H. B. Robinson Unit No. 2 Technical Specifications.  

The-report covers plant operation during the period of April 1, 1972 

to September 30, 1972.  

SUMMARY: 

The major event occurring during this six month period was a thirty

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

pairs are described in detail in Appendix II. Other significant work 

accomplished during the period was the completion of various plant modi

fications. One such change, Modification of Waste Evaporator and Boric 

Acid Evaporators, is related in Appendix I. The monthly sumnaries 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 

REPORT FOR APRIL, 1972 

The unit was operated during the month 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 following 

modifications were concluded during this monthly period: 

1. Relocation of Primary Water Storage Tank Level Transmitter 

2. Addition of Boric Acid and Waste Evaporator Vent and Drain Lines 

.3. Provision for flushing "A" Boric Acid Storage Tank Sample Line 

4. Addition of Noise Filter to Tave and,& T Control Channels 

5. Modification of Boric Acid and Waste Evaporators 

See the monthly maintenance list 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.



April, 1972.  

CAROLINA POWER AND LIGHT COMPANY 
R. B. ROBINSON STEAM ELECTRIC PLANT 

UNIT NO. 2 

OPERATING SUMMARY 

I. Nuclear 

A. Number of hours the plant was operated. 719 

B. Number of times the reactor was made critical. 0 

C. Gross thermal power generated (MWR). 1,564,117.2 

D. Equivalent full power hours. 710.976 

II. Electrical 

A. Gross power generated (MWH). 510,708 

B. Net power generated (MWH). 487,332 

C. Length of time generator was on line (Hours). 719 

III. Radioactive Liquid Waste Discharged on Site 

A. Total curie activity discharged (excluding Tritium) (Curies). 0.02344 

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

C. Total volume of liquid waste discharged (Gallons). 68,093.4 

D. Total volume of dilution water used (Gallons). . 2,987,000,000 

E. Average concentration at discharge cadal outfall (uc/cc). 2.0737 X 101 

F. Time and date of the maximum concentration released (for 

any consecutive 24 hours during the reporting period).  

Time 2:24 A.M* Date April 1, 1972 

-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).



Operating Summary Cont'd.  

C. Total volume of liquid waste shipped (Gallons). -

D. Average concentration of liquid waste shipped (uc/cc). -- __ 

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

consecutive 24 hours during the reporting period).  

Time -- Date -

V. Gaseous Waste 

A. Total curie activity discharged (Caries)o 0.21817 

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

24 hours during the report period).  

Time 1:40 P.M. Date April 12, '72 

C. The MPC used, if greater than: 

S 3 u/= for noble and activation gas. -

2. l.L3X10- 1 3 for halcgens with greater than an eight day -

half-life, and for particulates with greater than an 

eight day half-life.  

VI. Solid Radioactive Waste 

A. Total voluxme of solid waste generated.(Cubic Feet). -

B. Gross curie activity involied (Curie).  

C. Disposition of materials shipped off site.  

Quantit Shipped to
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OUTAGE REPORT FOR APRIL, 1972 

- NUM DATE - TYPE PLANT CONDITION - EASON DURA ON 
0 - - --



MAINTENANCE 

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

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 basin Replaced the defective 
was over- float 
flowing 3 Hr.  

Waste Condensate Corrective None High level alarms out of Erroneous Alarms were adjusted 
Tanks Alarms adjustment alarms 

Gas Analyzer Corrective None Analyzer out of Improper Calibrated the analyzer 
calibration indication ,Hr.  

"A" Waste Con- Corrective None Level transmitter out Level indi- Rezeroed the trans
densate Tank of adjustment cation 1C% mitter 
Level Transmitter high 1 Hr.  

Pressure Regu- Corrective None Valve positioner was Failure to The positioner was 
lating Valve in malfunctioning maintain set adjusted for proper 
Waste Gas System pressure control 3 Hr.
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MAINTENANCE 

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 5 Hr.  
Water Booster Pumis 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-014) adjusting shaft shaft was threads with a die 

binding 1 Hr.  

E.H. System Corrective None Limit switch on GRU The SR-2 valve Replaced the defective 
valve was defective would not switch 

indicate 
closed position 8 Hr.



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 Leve 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 Hr.  

Reactor Coolant Corrective None 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-Wd4 alignment paper would proper engagement 

not advance 2 Hr.  

Heating Circuit Corrective None The circuit was broken Circuit would The circuit was repair 
No. C-11 not function 1 Hr.  

"A" Waste Conden- Corrective None The high level alarm wa- Alarm was set Alarm was adjusted to 
sate Tank out of adjustment higher than actuate at proper level 

required 2 Hr.  

Acid Conductivity Corrective None Two fuses were blown and Improper metei The fuses were replaced 
Meter in Make-Up there was an un-insulatei indication and the wire was 
Water System wire insulated 4Hr.  

Condensate Con- Corrective None There were four transis'. Improper Replaced the defective 
ductivity Indicato tors, 2 capacitors, and indication elements 

one zmaerdiode that 
were defective 14 Hr.  

"Al Boric Acid Corrective None The safety valve seat Leakage through The disc and valve seat 
Distillate Cooler was pitted the valve seat were lapped 
Component Cooling 
Discharge ,____ Hr.
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MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT EQUIPMENT OF SAFE OF 
MAINTENANCE OPERATION CAUSE- RESULT ACTION SERVICE 

"A" Boric Acid Corrective None Pump failure Loss of trans- Installed a new pump 
Transfer Pump fer capability 4 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 fill due to pressure line to tank drain line 

Setpoint transients in fill line at bottom of loop seal 
Rev. Approvil 
No. 42) 5 Hr.  

Waste Evaporator Design None Feed and distillate tank -- Installed vents and 
and Boric Acid Change would overflow onto floo drains on feed and dis
Evaporator Vent (Mod. and resulting in contaminat g tillate tanks. Vents 
and Drain Lines Setpoint area. Size of boric aci were run to exhaust duct 

Rev. ApprovA evaporator drain line and drains into floor 
No. 6) could result in over- drain. Replaced 3/41" 

flow flooding into air IPS drain on boric acid 
duct through vent line evaporator drain line 

with a 2" IPS drain -

Boric Acid "Al Design None After sampling the tank -- Provided a water supply 
Storage Tank Change boric acid would solidif line.for flushing out 

(Mod. and in sample line the sample line 
Setpoint 
Rev. ApproviL 
No. 60) ..  

Tave and Delta-T Design Chg. None -- -- Added a noise filter of 
Control Channels (Mol. and two seconds or less in 

Setpoint order to reduce noise & Rev. A prov 1 increase accuracy and 
No. q() ___nnadnnndnhili t.v .



MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT 
EQUIPMENT 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 

"B" Moisture Se- Corrective None Leak in line running to Leakage from Leak was peened as a 
parator Reheater '6B' 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 Corrective 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 2 Hr.  

"A" Boric Acid Corrective None Faulty feed tank level Annunciator Replaced switch 
Evaporator switch horn sounded 

when alarm 
was cleared. 1 Hr.  

Governor Valve Corrective None Limit switch out of No indication Limit switch was ad
No. 3 adjustment of a closed adjusted 

position. 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 4]g Hr.  

Steam Generator Corrective None Torque switch was out Indication of Set torque switch 
Blowdown Tank of position both open and properly 
Discharge Valve close when valv.  

ws closed 2 Hr.



MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/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.  

Condenser Vacuum Corrective None SNAP-LOC 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 reading 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 Cooliny Corrective None Indicator was stuck at No indication The flow indicator was 
Flow Indicator zero indication of flow freed from stuck 
FI-1980 position 2 Hr.



MAINTENANCE 

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

OF 

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

Tave. and & T Design Chg None This change was initiated -- Twenty micro-farads of 
Control Loops Mod & Set- in an effort to produce capacitance were installel 

point Rev. a 2 second lag in the in control loops TM 11C, 
Approval loops TM 421B, TM 21C, TM 431B 
Form #56 and TM 431C 33 Hr.  

Radiation Monitor Corrective None The check source sole- Terminal con- The solenoid was replaced 
R-h noid was defective nection on the and the capacitor ter

causing excessive vi- capacitor had minal resoldered 
bration of capacitor broken and 
C-8210 monitor was 

giving erro
neous indicatio 9 Hr.  

Pressurizer Level Corrective None Faulty capacitor in Erratic pen The capacitor was re
Recorder amplifier power supply operation placed and new bearings 

were installed in the 
servo-motors 4 Hr.  

Derneralized Corrective None Solenoid operator was Valve would Replaced solenoid 
Water System #1 faulty not operate 
Cation Bed Sample 
Valve 3 Hr.  

"A" Boric Acid Corrective None Pump was defective Pump would not Replaced pump 
Transfer Pump operate proper1 SHr.  

Heating and Venti- Corrective None Control circuit did not Fan was startin Installed a limit switch 
lation Fan HVE-15 provide a means to in- prior to openin; on dampers to prevent 

sure exhaust louvers of exhaust fan starting prior to 
were open louver dampers opening of dampers 10 Hr.



MAINTENANCE 

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

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

RTGB Recorder Corrective None The feedback potentio- The level set- The potentiometer was 
IR 459 (Pressuriz r meter on pen two amp- point pen was cleaned 

Level Recorder) lifier was malfunctionin operating 
erratically 2 Hr.  

Main Coolant Hot Corrective None Failure of the cooling Tube leakage Replaced the cooling 
Leg Sample Heat coil coil. (This failure 
Exchanger occurred in August of 

1971 and was reported 
at that time) -

Heat Circuits - Corrective None Blown fuse in circuit Improper tem- Replaced fuse and 
48, 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.



MAINTENANCE 

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

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

Boric Acid and Design None The units had not met -------------- Added new steam jet 
Waste Evaporators Change design parameters of out. ejectors to vacuum syste s.  

(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 system. -------



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

November 15, 1972 

REPORT FOR MAY, 1972 

The ,plant was operated 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 

months. 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 completed on May 12.  

During the above repair outage an abnormal plant condition 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 component cooling pumps 

were in service with a flow of 17,000 GPM which was divided between the 

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 conditions 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 isolate the heat exchanger and place "A" RHR heat exchanger in 

service. This was accomplished at 1,2:40 P.M. The component cooling water 

surge tank was then drained to its normal level. Within four hours after
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the incident occurred, activity in the compoent cooling system had be

gun to decay off.  

The.tube bundle and shell on "B" RHR heat exchanger were lifted, 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 14 plant start up was initiated following the moisture separator 

reheater repairs. A leak test of the primary system revealed excessive 

primary to secondary leakage in "A" steam generator. A small leakage 

had been present in the steam generator since October 25, 1971, and was 

within the limits specified by H. B. Robinson Technical Specifications.  

This initial leak was on the order of 55 GPD whereas the leak rate mea

sured on May 14 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 tube 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 generator secondary sides in an attempt 

to alleviate the tube failure problem..  

In all, twenty-seven tubes were plugged in "A" steam generator; four tubes 

in "B" steam generator; and two tubes in "1C11 steam generator. These 

repairs and modifications proceeded through the month of May and into



the first week of June. The entire outage from the shutdown for mois

ture separator reheater repairs until return to full power operation 

spanned some thirty-five days. For details of the steam generator re

pairs 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 (4%) 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 cause 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 the problem was 81%. Plant 

conditions were a reactor coolant temperature of 275oF at 410 psig with 

a flowrate of 3500 GPM to the RHR system. The RHR system was aligned 

with "A" RHR pump and heat exchanger in service. "A" RHR pump was se

cured, isolated, and drained by 10:56 P.M. on May 15. The seal was then 

replaced, and the pump was ready for service on May 16. This item is 

included on the enclosed maintenance list.  

When it became apparent that the outage was to be of an extended nature, 

work was directed to correcting various minor problems and performing 

maintenance work that would have otherwise been subordinated to the im

mediate priority of getting the plant back in operation. An enumeration 

of these maintenance items is included in the monthly maintenance list.



I 
I Some six design changes were also completed this month and are described 

in the rnaint~ance list.  

On May ~, the maximum monthly thermal unit output of 2193.h megawatts 

I was achieved.  
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CAROLINA POWER & LIGHT COMPANY 
H. B. ROBINSCN STEAM ELECTRIC PLANT 

UNIT NO. 2 

May, 1972 

OPERATING SUMMARY 

I. Nuclear 

A. Number of hours the plant was operated. 147.22 

B. Number of times the reactor was made critical. 4 

C. Gross thermal power generated (MWH). 291,139.2 

D. Equivalent full power hours. 132.336 

II. Electrical 

A. Gross power generated (MWH). 96,o86 

B. Net power generated (M-WH). 88,180 

C. Length of time generator was on line (hours). 139.43 

III. Radioactive Liquid Waste Discharged on Site 

A. Total curie activity discharged (excluding Tritum) (Curies).0.072h9 

B. Total curies of Tritum discharged (Curies). 65.17258 

C. Total volume of liquid waste discharged (Gallons). 339,598.64 

D. Total volume of dilution water used (Gallons). 2,509,739,000 

E. Average concentration at discharge canal outfall (uc/cc). 7.59881 x 1012 

F. Time and date of the maximum concentration released (for 

any consecutive 24 hours during the reporting period).  

Time 4:oo P.M. Date May 13, 1972 
-7 

0. MPC used 1 x 10 uci/ml Basis Technical Specifications for Un
identified Activity 

IV. Radioactive Liquid Waste Shipped Off Site 

A. Total curie activity shipped (excluding Tritum) (Curies) 5.41030 

B. Total curies of Tritum shipped (Curies). 0.0o8o
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Operating Summary Cont' d.  

C. Total volume of liquid waste shipped (Gallons). 25,900.0 

D. Average concentration of liquid waste shipped (uc/ce). 5.52 x 10-2 

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

consecutive 24 hours during the reporting period).  

Time 12:00 Noon Date May 24, 1972 

V. Gaseous Waste 

A. Total curie activity discharged (Curies). 15.68532 

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

24 hours during the report period).  

Time 9:14 A.M. Date May 8, 1972 

C. The MPC used, :if greater than: 

8 1. 3X10 uc/cc for noble and activation gas. -

2. 1.1X10- 13 for halogens with greater than an eight day 

half-life, and for particulates with greater than an 

eight day half-life.  

VI. Solid Radioactive Waste 

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

B. Gross curie activity involved (Curie)..  

C. Disposition of materials shipped off site.  

Quantity Shipped to
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OUTAGE REPORT FOR MAY, 1972 

NUMEER DATE - TYP -PLANT CONDITION EODURA_0 _ 

1 3 Trip Power Level - 99.7% Steam Generator water level control system
Electrical Load - 575 MW was not responsive to turbine runback 

initiated by spurious dropped rod signal and 
a high level occurred in SG-3. 2Hr., 20 Min.  

2 7 Shutdown ------------------------ Shutdown for replacement of moisture sepa
rator reheater'tube bundles. 167Hr., 6Min.  

3 7 Trip Power Level - 450 CPS Spurious signal unblocked low pressure 
Electrical Load - 0 pressurizer trip. ............  

4 14 Shutdown ------------------------ Shutdown for training startups. 35 Min.  

5 14 Shutdown ------------------------ Shutdown for training startups. 13 Min.  

6 14 Shutdown ------------------------ Shutdown for repairs to leaking steam 
generator tubes. 597 Hr., 42 Mi 

7 14 Trip Power Level - 1000 CPs Low level in No. 3 S.G. when steam dump was 
Electrical Load - 0 isolated. ------......



MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT 
EQUIrMENT 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" Pump 
Suction Gages 1 Day 

"B" Service Water Corrective None. Pump inlet pressure swit BErratic op- Calibrited the inlet 
Booster Pump was out of calibration eration of pressure switch 

control relay 2 Hr.  

Pressure Transmitte Corrective None Transmitter in need of Erroneous Calibrated transmitter 
No. 1025 on WDSBR calibration indication 
Panel 3 Hr.  

"lA" 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 oil seals Oil leakage Replaced the seals 
Booster Pump 4 Hr.



MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/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 
Pump 2 Hr.  

Nitrogen Supply Corrective None Pipe was broken Valve was Repaired the broken 
to "B" Condenser inoperative pipe 
North Side Dump 
Valve 3 Hr.  

Seal Water InjectioiCorrective None Defective packing Stuffing box Repacked the valves 
Filter Inlet and leakage 
Outlet Valves 4 Hr.  

Feedwater Heater Corrective None Defective gasket Body to bonnet Replaced defective gaske 
'lB" Condenser Vent leakage 
Valve 2 Hr.  

"B" Charging Pump Corrective None Malfunctioning pilot Excessive air Replaced the pilot 
Speed Controller nozzle assembly bleeding out of nozzle assembly 

controller 
vents 1& 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 
Removal Pump "A" leakage Installed new seal 

assembly consisting of 
gaskets, shaft sleeve, 
seat, seat ring, bellows, 
and packing 16 Hr.  

"B" Acid Punp Corrective None Faulty joint Excessive Installed a new head 
leakage around gasket and teflon seal 
discharge checi



t.  

MAINTENANCE 

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 alarm Capacitors were added 
Pump being obtained in cable every time to short out pickup 

run engine run 
signal was 
sent 8 Hr.  

Heat Tracing Corrective None Fuse was blown on Improper tem- Replaced the blown fuse 
Circuits - No. 35 circuit 35 perature 
and 37 control 1 Hr.  

Steam Driven Feedwe er None Limit switch was out of Fully closed Adjusted the limit switc 
Pump Discharge Corrective adjustment indication to indicate proper valve 
Valve V2-148 could not be position 

obtained 2 Hr.  

Condenser Vacuum Corrective None. Defective motor Meter would Replaced motor 
Pump Run Time Meter not operate 9 Days 

Condensate Conduc- Corrective None 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 alarm light Low level Replaced the light 
socket was defective alarm light socket 

would not 
function 5 Days 

Steam Dump Valves Corrective None Worn valve parts Excessive Machined seat and in
No. 1325A, 1325B, leakage stalled new stem and 
1325D, and 1324A-1 packing 48 Hr.



MAINTENANCE 

EQUIPMENT NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT 
TOF SAFE OF MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

Condensate Discharge Corrective None Limit switches not Valve movement Cleaned limit switches, 
Valve No. V-5-3 properly set not correct and heater inside of 

switch cover was re
wired to prevent con
densation 4 Hr.  

"A" and "B" Can- Corrective None Faulty joints Leakage around Tightened wells and 
densate Pump Dis- wells calibrated temperature 
charge Temperature switches 
Indication Wells 8 Hr.  

Loop 1 Protection Corrective None Faulty capacitor Indication Replaced the capacitor 
LT Indicator pegged at full 

scale 2 Hr.  

Turbine Redundant Corrective None Defective solenoid valve Valve 1-1-L Replaced the solenoid 
Overspeed Trip coil did not close coil 
System (TROTS) when a trip 

occurred 01 Hr.  

Auxiliary Feedwater Corrective None Defective body to bonnet Body to bonnet Replaced the seal ring 
Discharge Valve seal ring leakage 
V2-14A 8 Hr.  

Feedwater Heaters 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 Rccessive Replaced the valve and "5A" Gage Glass valve and union leakage around union 
gage glass 4 Hr.



MAINTENANCE 

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

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

Hotwell Level Corrective None Air line to controller Improper Replaced the broken 
Controller was broken controls air line 4 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 aplifier indication 
Indicator N-7 4 Hr.  

Feedwater Heaters Corrective None Faulty glass Excessive Replaced the glass 
"lA" and "6AI Gage leakage 
Glasses 1 Hr.  

Condensate Pump Corrective None Valve operator bent and Valve was in- Installed new yoke and 
Recirculation and yoke broken operative valve actuator 
Valve No. 1446 6 Hr.  

Water Treatment Corrective None Defective diaphram Pump nal- Installed a new diaphram 
Acid Pump No. 1 functioned 4 Hr.  

Steam Traps cf Corrective None Small holes in trap Steam leakage Weld repaired the holes 
Steam Heating UnitE covers 
No. 2 and 3 4 Days 

Fire Hose at Waste Corrective None Defective gasket Leaking hose Replaced defective gaske 
Condensate Tank 
Station 1 Hr.  

Feedwater Heater Corrective None Defective packing Stuffing box Repacked valve 
"hA" Drain Valve leakage 
No. HDV-IV 1506B 3 Hr.  

S
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MAINTENANCE 

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

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

"All Boric Acid Corrective None Pump 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 new 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 Hr.  

Radiation Monitor Corrective None Defective electrical Monitor was Resoldered connection 
R-1 8 connection inoperative 3 Days 

"A" Diesel Generatedorrective None Thermocouples connection Erratic Connections were 
Pyrometer were faulty indication scraped and cleaned 1 Hr.  

Nuclear Instrumentr-Corrective None Bi-stable on intermediate Improper Bi-stable was reset 
tion range drawer was not set indication 

properly 1 Hr.  

Lundell Annunciator Corrective None Malfunction of No. 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 Oil 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 Corzective None Defective gage Erroneous Installed new gage 
Regulating Valve E. indication 
Converter Output 

own 6 Hrt.
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MAINTENANCE 

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

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

"Al Feedwater Pump Corrective None Defective thermocouple Oil leakage Resealed thermocouples 
Thermocouples well seals 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 
V95B indication 1 Hr.  

Gland Steam Corrective None Gauge out of calibration Erroneous Calibrated gage 
Pressure Indicator indication 
P1-4004 Hr.  

"6A" Feedwater Corrective None Micro-switch actuator Alarm was Adjusted micro-switch 
.Heater High Level out of adjustment inoperative actuator 
Alarm g Hr.  

Right Main Stop Corrective None Limit switch out of Erroneous Adjusted the limit 
Valve adjustment indication switch 1 Hr.  

Fight Intercept Corrective None Limit switch out of Erroneous Adjusted the limit 
Valve adjustment position switch 

indication 1 Hr.  

"A" Circulating 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-switc 
Transformer Yard alarms 3 Hr.



MAINTENANCE 

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

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

"A" Feedwater Corrective None Faulty pipe nipple Excessive Installed a new pipe 
Heater Drain Pump joint leakage nipple 
Recirculating Valyt .Hr.  

Isolation Valve to Corrective None Defective valve joint Excessive Installed a pipe cap 
Pressure Gage leakage on the valve 
PI-148 Hr.  

"11A" 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 ValvE control lapped 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 Oil leakage Installed a new shaft 
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 1 Hr.  

Engine Driven Fire Corrective None Expansion joint failure Expansion Installed new expansion 
Purm joint not joint 

functioning 8 Hr.  

Waste Evaporator Corrective None Valve was stuck in open Loss of level Disassembleds cleaned, 
Level Control Valv position control and reassembled valve 5 Hr.



MAINTENANCE 

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

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

"B" Auxiliary Corrective None Defective fuel valves Valve would Installed a new fuel 
Boiler not energize valve 

to fire boiler 3 Hr.  

Heat Tracing Boric Design None Heat tracing failure Excessive Replaced heat tracing 
Acid Transfer PumpE 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 simulta
neously in 
different 
operating 
modes 3k Hr.  

Heat Tracing Corrective None Circuit failed open Loss of heat Replaced defective 
Circuit 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" Instrument Air Corrective None Worn rod bushings Knocking Installed new rod 
Compressor sound from bushings 

crank case 
warning of 
imminent rod 
failure 5 Hr.  

"B" Auxiliary Preventive None Boiler tubes required Excessive Rodded out tubes and 
Boiler cleaning stack tempe- cleaned boiler. Also 

rature repaired cracked air 
diffuser 7 Hr.



MAINTENANCE 

EQUIPMENT NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT OF SAFE OF 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 Oil leakage Installed new diaphram 2 Hr.  

"C" Feedwater Corrective None E1P converter out of Valve would Adjusted converter 
Regulator Bypass adjustment not close 
Control Valve completely 
FCV-499 Hr.  

Heater Drip Regu- Corrective None Worn valve internals Leakage througl Replaced upper and lower 
lating Valve No. valve seats, bushings, stem 
1530-A and packing 32 Hr.  

Pressurizer Valves Corrective None. Defective valve seals Body to bonnet Installed new cage and 
No. 455A, 5C, leakage body gaskets and lapped 
and 456 valve cage and plug 

assemblies 27 Hr.  

Gland Steam Supply Corrective None Regulator malfunctioned Regulator woulc 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 Hr.  

Feedwater Heater Corrective None Packing failure Leakage around Repacked valve 
"hA" Isolation stuffing box 
Valve 

Feedwater Heater Corrective None Packing failure Leakage around Repacked valve 
"6A" and "6B" Tap stuffing box 
Root Valves



MAINTENANCE 

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

Feedwater Heater Corrective None Defective gasket Leakage around Replaced gasket 
"f6A"1 main flange ----

Feedwater Heater Corrective None Manway diaphram failure Steam leak at Repaired diaphram 
"16A" manway 

Feedwater Regulator 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 Isolatici 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 .....  

Main Steam Vent Corrective None Defective valve internal. Excessive Replaced entire valve 
Valve Downstream leakage 
of Valve MS-33 

Main Steam Iso- Corrective None Defective valve internal Excessive Replaced valves 
lation Valves to leakage 
Steam Analyzer 
Valve Nos. MS-12B 
and MS-12C 

No. 2 Steam Header Corrective None Faulty packing Stuffing box Repacked valves 
Isolation Valve an leakage 
Isolation Valves on 
Warm-Up Lines to 
Steam Driven Feed 
Pump



MAINTENANCE 

EQUIPMENT NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT EQIMN..OF SAFE OF 
MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

"All Heater Drain Corrective None Faulty flange gasket Excessive Installed new gasket 
PuMP leakage ----

Moisture Separator Corrective None Defective packing Excessive Repacked valves 
Reheater Vent stuffing box 
Valve No. 1333B leakage 

"B" Accumulator Corrective None Defective packing Excessive Repacked valves 
Pressure and Level stuffing box 
Sensor Root Valve leakage 
No. 51 881F 

Chemical and Corrective None Defective packing Excessive Repacked valves 
Volume Control stuffing box 
Valve No. FT-122 leakage 

"6A" Moisture Corrective None Defective packing Excessive Repacked valves 
Separator Drain . stuffing box 
Tank Lower Sight leakage 
Glass Valve ----

Reactor Coolant Corrective None Defective packing Excessive Repacked valves 
Valve 56A stuffing,box 

leakage 

"lA" Moisture Corrective None Defective valve internal Leakage throug Installed new valve 
Separator Vent Valve valve 

"lA" Moisture Corrective None Faulty weld joint Leakage at Ground out old weld and 
Separator Vent Line welded joint rewelded joint 
to "f6A" Heater 

Accumulator Corrective None Cracked tubing Nitrogen Cut out leaking section 
Nitrogen Bottle Suply leakage of tube and soldered 
Line back to fitting ----

Line 4



MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME 01 
EQUIPMENT OF SAFE 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 

switches would not 
source check 4 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 leakag( Repacked valve 
2A Moisture Sepa
rator Reheater 1 H 

"A" Instrument Air Corrective None Manual switch out of Compressor Adjusted manual switch 
Compressor adjustment would not 

unload properl 1Hr 

Ehgine Driven Fire Design None ----------------------- Modification Added a 10 second time 
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 Resins required drumirng Modification A 2 inch tee with 
System - Spent (Mod. & under original arrange- in order to diaphram isolation valve 
Resin Disposal Setpoint ment have capabilit was added to the system 

Rev. Approv of transferrinf 
No. 61) spent resins 

as a liquid 
slurry ---



MAINTENANCE 

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

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

Primary Water Design Chg. None Original arrangement Provides a Installed a run of pipinE 
System (Mod. & Set- required a temporary hosE source of wate 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 ------ -------- Provides safer Installed walkway over 
and Ladders for (Mod & Set-. working con- main steam headers, 
Secondary System point Rev. ditions for platform over main 

Approval access to main steam drain lines, and 
No. 64) steam piping ladder & safety platform 

and turbine for H.P. turbine No. 2 
bearing -----

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 concen'trates holding tan1 
Boric Acid Storage point Rev. acid 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 beinw 
blocked by 
boric acid 

Spent Fuel Cask Design Chg. None Original cable was not Lengthened Replaced original taglin 
Crane (Mod & Set- sufficient length tagline cable drum and tagline with 

point Rev. to provide larger capacity drm and 
Approval effective and longer cable 
No. 66) triggering 

device for 
safety cable 
system



CAROLINA POWER & LIGHT COMPANY 
H. B. ROBINSCN 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 check 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 pump was disassembled and inspected. It was discovered that the 

purp impeller alignment ring had galled and was binding on the casing 

alignment seal ring. Subsequently, these parts were.removed, and a 

new impeller, impeller alignment seal ring, and casing alignment ring 

were installed. The pump was next reassembled and successfully tested 

for satisfactory operation. This item is listed in the monthly main

tenance report.  

The second abnormal condition occurred on June 20. At that time, the 

plant was being operated at 98% reactor power when a reactor runback 

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

and H-12 in group "2" of control bank "D" dropping into the core. Action 

was taken to borate the reactor to approximately 8% power.with simul

taneous reduction of turbine load. Load 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



2BD. The thyristor was replaced, and the reactor returned to power 

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 consists 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 recirculating the contents of one of the waste condensate 

tanks. They may also be aligned to process waste water directly from 

the holdup tank. Decontarination factors of 100 were anticipated, but 

factors of only 20 have been attained.  

The only other design change performed this month was the temporary 

recalibration of the comparators and summators in the A T overpower, 

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 set points and/or problem 

areas. Additional data was taken and revealed that no problems existed.  

Therefore the set points were returned to 550F delta-T at 10C$ power.  

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



June, 1972 

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

UNIT NO. 2 

OPERATING SUMMARY 

I. Nuclear 

A. Number of hours the plant was operated. _06.01 

B. Number of times the reactor was made critical. 12 

C. Gross thermal power generated (MWH). 990,897.6 

D. Equivalent full power hours. .408 

II. Electrical 

A. Gross power generated (MWH). 313,979 

B. Net power generated (MWH). 296.06 

C. Length of time generator was on line (Hours). 494*1_ _ 

III. Radioactive Liquid Waste Discharged on Site 

A. Total curie activity discharged (excluding Tritium) (Curies).0.0 859 

B. Total curies of Tritium discharged (Curies). 19.72452 

C. Total volume of liquid waste discharged (Gallons). 387,057.7 

D. Total volume of dilution water used (Gallons). 3,633,330,000 

-1 2 
E. Average concentration at discharge cadal outfall (uc/cc). 4.27176 x 10 

F. 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 

G. MPC used 1 X 10-7 Uci/mfli Basis Technical Specifications for [IUnidentified Activity 
IV. Radioactive Liquid Waste Shipped off Site 

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

B. Total curies of Tritium shipped (Curies). .450
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Operating Summary Cont'd.  

C. Total volume of liquid waste shipped (Gallons). 14,800.0 

D. Average oncentration of liq.d waste shipped (uc/ce). 7.95 x 10- 2 

E. Time and date of the maximm concentiation shipped (for any 

consecutive 2h hours during the reporting period).  

Time .. Date June 10, 1972 

V. Gaseous Waste 

I.A. Total curie activity discharged (Curies)o 0.2191 _ 

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

24 hours during the report period).  

Time h:33-P.M. Date June 27, 1972 

C. The MPC used, if greater than: 

1. 3Xl08 uc/c for noble and activation gas. -

2. 1.3X10 1 3 for halogens with greater than an eight day -

half-life, and for particulates with greater than an 

eight day half-life.  

VI. Solid Radioactive Waste 

A. Total volume of solid waste generated.(Cubic Feet). 762.5 

B. Gross curie activity involved (Curie). 1,699 

C. Disposition of materials shipped off site.  

Quantity Shipped to 

762.5 Ft3 Chem-Nuclear Services, Inc.
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OUTAGE REPORT FOR JUNE, 1972 

NUMBER DATE - TYPE PLANT CONDITION REASON DURATION 

1 7 Trip Power Level - 900 CPS Maintenance work in A T protection system -
Electrical Load - 0 initiated erroneous over temperature AT Trip 

2 8 Trip Power Level - 0 Reconnection of RTD's caused erroneous signal -
Electrical Load - 0 to initiate over temperature z T Trip 

3 8 Shutdown -- Shutdown for training startups 36 Min.  

48 Shutdown -- Shutdown for training startups 41 Min.  

5 8 Shutdown -- Shutdown for training startups 35 Min.  

6 8 Shutdown -- Shutdown for training startups 37 Min.  

7 8 Shutdown -- Shutdown for training startups 1 Hr., 3 Min.  

8 8 Shutdown -- Shutdown for AEC Licensing startups 1 Hr.  

9 8 Trip Power Level - 0 Manual Trip for AEC Licensing Startups 1 Hr.  
Electrical Load - 0 

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 

14. 20 Trip Power Level - 4000 CPS Manual trip initiated to perform maintenance -
Electrical Load - 0 on control rod drive system



MAINTENANCE 

NATURE EFFECT ON MALFUNCTI0N 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 inoperati e 6 Hr.  

Turbine Cross Corrective None Faulty gage glass joints Steam leak at Installed new gage glass 
under Pipe gage glass 2 Hr.  

Drain Valve on "A" Corrective None Defective seating surface Leakage by Installed cap on valve 
Feedwater Line valve seat outlet 1 Hr.  

Boric Acid Charging Corrective None Defective gaskets Leakage at Installed new gaskets 
Pump Piping suction to and remade joint 

boric acid 
charging pump 3 Hr.  

Water System Strong Corrective None 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 
Gage PI-113A sHr.



MAINTENANCE 

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

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 2 AT Pro- Corrective None NM 306 amplifier in NIS Overpower/over Calibrated amplifier 
tection Setpoints Channel 42 was out of temperature4T 

calibration setpoints de
creased 3 Hr.  

Radiation Monitor Corrective None Two switches failed Monitor would Replaced defective 
R-1 9 not indicate switches 1 Hr.  

Moisture Separator Corrective None Defective operators Limitorque Replaced defective 
Reheater Purge valve operator, operatbr parts 
Valves would not 

function 16 Hr.  

Sample Line from Corrective None Defective fitting at Leakage around Replaced valve and 
Pressurizer Water isolation valve valve fitting 
Space h Hr.  

"A" Gas Stripper Corrective None Temperature controller Controllers Reset controller 
and steam flow controllei were not pro
were out of adjustment viding-ade

quate control 3 Hr.  

Demineralized Corrective None Timing cams were out of Spurious alarm Adjusted alarm timing 
Water System No. 1 adjustmEnt cams 
Cation Conductivit' 
Alarm 5 Hr.



MAINTENANCE 

EQUIPMENT NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT EUPET.OF SAFE OF 
MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

Seismic Alarm Corrective None Moisture had entered Alarm annun- Installed a new gasket 
Annunciator pull box ciator would an pull box cover to 

not function keep out moisture 1 Hr.  

"A" Steam Generator Corrective None Pressure actuated start Oil pump would Adjusted the pressure 
Feedwater Auxiliary up switch was out of not start switch 
Oil 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 4 Hr.  

Pressurizer Spray Corrective None Signal comparator was Erroneous Calibrated comparator 
Line 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- brationi 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 limit 
switches 8 Days 

"A" Waste Gas Com- Corrective None Pressure transmitter Erroneous Transmitter was zeroed 
pressor Moisture zero point had shifted indication 
Separator Level 
Tne gnti on* 3 Hr.



MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT EQUIPMENT OF SAFE OF 
MAINTENANCE 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 4 Hr.  

Instrument Air Corrective None Air lines ruptured Valves would Installed new air lines 
Lines 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 4 Hr.  

Main Steam Valve Corrective None Defective packing Packing leakage Repacked the valve 
MS-140 1 Hr.  

Penetration Corrective None Pin hole in weld joint Air 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.  

Electro 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-14 indication 8 Hr.  

Generator Hydrogen Corrective None Low alarm relay was Alarm would Replaced the relay 
Pressure Alarm defective not clear 4 Hr.  

Waste Evaporator Corrective None Stator windings burned Pump was in- Replaced pump 
Feed Tank Pump open operative 10 Hr.



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 
Pressure Indication was out of calibration indication 1 Hr.  

Volume Control Corrective None Pressure indicator was Alarm occurring Calibrated pressure 
Tank Low Pressure out of calibration at wrong indicator 
Alarm setpoint 1 Hr.  

Concentrates Corrective None Pressure switch was out Pump was cyclity Adjusted switch 
Holding Tank Pump of adjustment on and off at 

wrong setpointe 1 Hr.  

Loop No. 1 Letdown Corrective None Defective body to bonnet Leakage around Replaced body to bonnet 
Valves No. 460 "Al joints bcnnet gasket and remade joints 
& "B11 6 Hr.  

Before Seat Drain Corrective None Pin hole in elbow Leakage at Weld repaired leaking 
Line Serving Valve elbow elbow 
YMS-10 2 Hr.  

Reactor Coolant Corrective None Transmitter failure Loss of flow Replaced defective 
Flow Transmitter indication in transmitter 

channel 1, Looy 
2 5 Hr.  

"B" Instrument Air Corrective None Faulty time delay relay Compressor Replaced relay 
Compressor would not start 

in automatic 
mode 4 Hr.  

"A" Spray Pump Corrective None Damaged casing ring, Pump operation Replaced defective 
impeller ring, and was "rough" parts 
impeller 5 Hr.



MAINTENANCE 

EQUIPMENT NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT EUPETOF SAFE OF 
MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

Nuclear Instru- Corrective None Dropped rod bistable re- Dropped rod/ Replaced relay 
mentation Channel lay was defective rod stop alarm 
N-43 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 h 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 Failure of power supply Non-urgent Replaced power supply 
Control alarm would 

not clear 4 Hr.  

Reactor Coolant Corrective None Transmitter was out of Erroneous Calibrated transmitter 
System Pressure calibration indication 
Indicator 1 Hr.  

Penetration Pres- Corrective None Valve not seating pro- Leakage by Lapped seat and disc, 
surization Air perly valve seat 
Receiver Relief 
Valve 4 Hr.  
"A" RHR Pump Corrective None Defective gasket at Leakage at the Installed a new gasket 

pump housing joint joint h Hr.  

Nuclear Instru- Corrective None Failure of differential Erroneous Replaced the amplifier 
mentation Channel amplifier indication and calibrated unit 
N-36 6 Hr.  

Nuclear Instru- Corrective None Water present in detector No indication Installed new source and 
mentation Channels canister caused corrosion and intermediate range 
N-31 and N-35 of terminals detectors 23 Hr.



MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/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 
PUp charge line had ruptured leaking at installed and a temporar 

due to corrosion discharge pipe pump put in service 
until a replacement pump 
is received 29 Hr.  

Condensate Pump Corrective None Failure of' flow indi- Condensate Micro-switches in FIS
Recirculation cation sensor FIS-1446 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 V1-3A defective not operate 1 Hr.  

No. 1 Left Reheat Corrective None Scored plunger in test Reheat valve Polished solenoid 
Stop Valve solenoid and defective would not plunget and replaced 

0-ring in dump valve operate o-ring 8 Hr.  

"hB" 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.  

"1A" Vacuum Pump Corrective None Float was stuck Valve was Valve seat was lapped 
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 
sensor module 17 Hr.



MAINTENANCE 

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

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

"All Boric Acid Corrective None Heater controller was Improper Recalibrated controller 
Tank Heater out of calibration heater control 2 Hr.  

Boron Injection Corrective None Heater controller out Improper Recalibrated controller 
Tank Heaters of calibration heater control 3 Hr.  

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 limit Improper Switch was cleaned 
System Mixed Bed switch on valve indicatcr indication 
Demineralizer 
Outlet Valve Hr.  

Auxiliary Feedwate Corrective None Alarm setpoint out of Spurious Adjusted setpoint 
High Temperature adjustment alarms 
Alarm 1 Hr.  

"All Electro- Corrective None Pointer was broken No indication Replaced broken pointer 
Hydraulic Pump 
Discharge Pressure 
Gage s Hr.



MAINTENANCE 

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

Reactor Coolant Corrective 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 Corrective None Defective o-rings in Valve would Installed new o-rings 
Heater Normal seal bushing not fully 
Drain Valve open 4 Hr.  

Moisture Separator CorrectivE None Defective valve parts Valve mal- Overhauled valves and 
Reheater Isolation function reset limit switches 
Valves 9 Hr.  

Condensate Punp Preventive None Defective valve internal - Installed new valve gagE, 
Recirc Bypass MaintenancE stem, and disc.  
Valve 3 Hr.  

4 T Overpower, Design Chg None Previous data indicated -- Temporarily recalibrated 
Overtemperature (Mod. & excessive spread between summators and comparator3 
Protection Cir- Setpoint operating Delta-T's and in overtemperature and 
cuits Rev. Appro- trip points over power circuits 

val #69) (See monthly summary 1 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 Limitorqu inoperative parts, cleaned, and 
Isolation Valves reassembled valves 42 Hr.



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

REPORT FOR JUIY, 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 operators and indicators 

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 tracing 

circuits were adjusted to their highest setting and heat was applied 

to the valve bodies. This action resulted in clearing the valve seats, 

and the valvesoere successfully shut. The reactor was maintained in 

a sub-critical condition until the valves were returned to service.  

The next abnormal condition occurred on July 9 when the "B" loop Steam 

Line Isolation Valve failed closed while performing a test of the valve.  

A reactor trip resulted, and, when attempts to reopen the valve were 

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 determined to be the cause of the malfunction.  

The limit switch which restricts valve-stem 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.



The third incident related to the fact that the boron concentration 

in the boron injection tank fell below the range of 20,000 to 22,00 

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 interconnecting line was obstructed by 

percipitated boric acid which prevented pressurization of the boron 

injection tank. With valves 841 "A" and "B" open and valve 867 "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" was 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 the tank could not be determined. The line 

was cleared, and a sample taken on July 16 indicated the tank concen

tration was out of specification. It was then discovered that the tank 

recirculation line was clogged, and a temporary hose was connected from 

the boric acid storage tank to the boron injection tank to accomplish 

recirculation and adjust the boron concentration. The tank concentration 

was returned to the proper range on July 17. The recirculation line 

was cleared on July 18 by cutting and heating the line. To preclude 

the pipe clogging again a modification (Modification and Setpoint Ap

proval No. 73) was performed which consisted of the addition of drain 

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

The last 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



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 

rodcontrol cabinet. The relay was replaced and the control system 

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

All 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 

repair of 'lB' moisture separator reheater purge valve leakage and 'lB' 

and '2B' moisture 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 6.



V July, 1972 

. CAROLINA POWER AND LIGHT COMPANY 
R. B. ROBINSON STEAM ELECTRIC PLANT 

UNIT NO. 2 

OPERATING SUMMARY 

I. Nuclear 

A. Number of hours the plant was operated. 647.91 

B. Number of times the reactor was made critical. 7 

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

D. Equivalent full power hours. 555.864 

II. Electrical 

A. Gross power generated (MWH). 388,612 

B. Net power generated (MWH). 366,767 

C. Length of time generator was on line (Hours). 612.42 

III. Radioactive Liquid Waste Discharged on Site 

A. Total curie activity discharged (excluding Tritium) (Curies.( C6,20 

B. Total curies of Tritium discharged (Curies). 43,o6151 

C. Total volume of liquid waste discharged (Gallons). 291.224.7 

D. Total volume of dilution water used (Gallons). 4,024,900.ooo 

E. Average concentration at discharge cartal outfall (uc/cc). h.21 Lx 10-12 

F. Time and date of the maximum concentration released (for 

any consecutive 24 hours during the reporting period).  

Time 9:45 A.M. Date July 5, 1972 

G. MPC used 1 X 107 Uci/ml Basis Technical Specification 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).
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Operating Summary Cont'd.  

C, Total volume of liquid waste shipped (Gallcns). -

D. Average concentration of liquid waste shipped (uc/cc). -

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

consecutive 24 hours during the reporting period).  

Time-- Date -

V. Gaseous Waste 

A. Total curie activity discharged (Curies). 7.657,89 

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

24 hours during the report period).  

Time 12:29 A.M. Date July 12, 19 

C. The MPC used, if greater than: 

1. 31 uc/zc for noble and activation gas.  

2. 1.)3X10-1 3 for halogens with greater than an eight day -

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

eight day half-life.  

VI. Solid Radioactive Waste 

A. Total volume of solid waste generated (Cubic Feet). 81,5 

B. Gross curie activity involved (Curie). 0,03037 

C. Disposition of materials shipped off site.  

Quantity Shipped to 

81.5 Ft3 Chem-Nuclear Services, Inc.
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OUTAGE REPORT FOR JULY, 1972 

EW- NBER DATE -TYPE _ PLANT CONDITION REASON DURATION 

1 1 Shutdown -- Shutdown to repair leaks on moisture sepa- 6Hr., 37 Min.  rator reheater valves 

2 2 Trip Power Level - 1.5 x 10- Manual trip followed a turbine trip caused by llHr., 36 Min.  Amp. loss of power supply to instrument busses 2 Electrical Load 70 MWe and 7 

3 7 Trip Power Level - 99% Loss of Feedwater to steam generators was 2 Hr. 46 Min.  Electrical Load - 670 MW caused by blown fuse and led to lo level and 
steam and feedwater flow mismatch in steam 
generator No. 3 

4 8 Trip Power Level - 12% Failed solenoid operator prevented opening of 1 Hr.  Electrical Load - 50 MWe "C" feedwater regulator valve resulting in 
Lo-Lo level in steam generator No. 3 

5 9 Trip Power Level - 10Co Main steam stop isolation valve failed closed 66 Hr., 36 Min Electrical Load - 664 MWe 

6 20 Trip Power Level - 100% Erroneous Lo level signal initiated while 47 Min.  Electrical Load - 663 MWe working on protection circuitry 

7 20 Trip Power Level - 1C Operator error resulted in Lo-Lo level in 29 Min.  Electrical Load - 15 Mwe steam generator "IBf 

8 24 Trip Power Level - 100% Erroneous signal initiated while working on 51 Min.  Electrical Load - 649 We TROTS channel 

9 28 Shutdown -- Shutdown to repair steam leaks on secondary 16 Hr., 4 Min.  system



S - -m- - --------

MAINTENANCE 

EQUIPMENT NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT EUPETOF SAFE O 
MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

Spray Additive Corrective None Level transmitter out of Erroneous Calibrated level 1 hr.  
Tank calibration Indication transmitter 

Caustic Conducti- Corrective None Conductivity meter in Erroneous Calibrated meter 4 hr.  
vity Indicator in need of calibration indication 
Water Treatment 
System 

E.H. Pump Discharge Corrective None Indicator pointer was No indication A new pointer was 3 hr.  
Pressure Gage broken installed 

Condensate Con- Corrective None Meter was out of Erroneous Calibrated meter 2 hr.  
ductivity Meter calibration Indication 

'2A' Feedwater Corrective None Motor operator square Valve would not Calibrated converter 4 hr.  
Heater Drain Pump root converter out of close at 300 M4, 
Recirculation Valve calibration 

Feedwater Heaters Corrective None Controllers out of Improper level Adjusted controllers 2 hr.  
"lB" & "2B" adjustment control 

Waste Drumming Corrective None Vacuum switch out of Valve would not Adjusted vacuum switch 6 hr.  
System Valve 1799D adjustment close at 

correct vacuum 

Steam Generator Corrective None Gage out of calibration Erroneous Calibrated gage 1 hr.  
No. 1 Pressure indication 
Gage 

"B" Diesel voltage Corrective None Potentiometer in regu- Voltage was Potentiometer was 1 hr.  
Regulator lating circuit was erratic cleaned 

dirty



MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT EQUIPMENT OF SAFE O 
MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

"All EH oil pump Corrective None Gage out of calibration Erroneous Calibrated gage 3 hr, 
Discharge Pressure indication 
Gage 

"16A" 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 6j hr.  
"2A" Moisture and welded in new sectio 
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 

"A" Motor Driven Corrective None Gage out of calibration Erroneous Calibrated gage li hr.  
Auxiliary Feedwater indication 
Pump Discharge 
Pressure Gage



MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/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 1l hr.  
Cooling Heat screw and calibrated 
Exchanger Pressure gage 
Gage 

Chemical & Volume Corrective None Broken wire on relay coil Erroneous make- Repaired the coil 4 hr.  
Control Reactor up deviation 
Coolant Make-up alarm 

Pressurizer Letdown Corrective None Malfunction of compara- Improper Installed a new 3 hr.  
Isolation tor w.60A control of comparator 

letdown 

"A" Chemical & Corrective None Level indicator out of Erroneous Calibrated level 4j 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 Vl-3B damaged air cylinder inoperative air 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 "C" 
and subsequent 
reactor trip



MAINTENANCE 

EQUIPMENT NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT EUPETOF SAFE O 
MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

Nuclear Instru- Corrective None Failure of high voltage Nuclear Instru Replaced high voltage 
mentation Channel power supply mentation supply module 
Nh2 channel 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 Regulator 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 4 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- RTGB indicatio Adjusted louvers and 
lation Battery Roor 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 h Hr.



MAINTENANCE 

NATURE EFFECT ON MALFUNCT1ON CORRECTIVE/PREVENTIVE TIME OUT 
EQUIERENT OF SAFE 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 

Annunciator Panel Corrective None Defective reflash & inoperative Reflash & point cards 2 hr.  
C-1 point cards replaced 

"All Sump Tank Corrective None Level Switch out of Erroneous Switches were calibrated 7 hr.  
calibration operati'n to proper settings 

Condensate Recirc. -Corrective None Defective controller Valve inoper- Switch was replaced 6 hr.  
Valve EV-1446 switch ative 

Pressurizer Corrective None. Defective Power Supply Erroneous Power Supply replaced 1 hr.  
Pressure Indicator Indication 
Plh5 

Radiation Monitor Corrective None Defective Photo tube Erroneous Install new tube and 4 hr.  
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 Switch was 1 hr.  
Level Indicator calibration Alarm recalibrated 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



MAINTENANCE 

EQUIPMENT NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT EUPETOF SAFE O MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

Waste Evaporator Corrective None Defective diaphragm Valve Diaphragm was replaced 
Valve VA-h inoperative 2 Hr.  

Radiation Monitor Corrective None Broken vanes Pump Vanes replaced 
R-20 inoperative 4! Hr.  

Boric Acid Corrective None Density transmitter Erroneous Pulsed with supply air 
Evaporator inoperative indications and returned to operatioi 2 Hr.  

Heating & Venti- Corrective None Drain for condensate High discharge Drain line was unplugged 
lation System plugged air temperaturt 
HVHI-1 1 Hr.  

Vent Header Pres- Corrective None Transmitter out of Erroneous Transmitter was re
sure Indicator on calibration indications calibrated 
Waste Disposal&  
Boron Recycle Panel 1 Hr.  

Spray Additive Tank Corrective None 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 . Hr.  

Safety Injection Corrective None Motor operator gear was Valve was Repaired operator 
Valve 867 A stripped inoperative 4 Hr.



MAINTENANCE 

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

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

Primary Water Flow Corrective None Defective power supply Flow control Replaced capacitor 
Controller FC-114 capacitor manual mode 

was inopera
tive 2 Hr.  

"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 occurrin 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 valv Repaired limit switches 
Control Valves position 
460 "A" & "B" indication 2 Hr.  

Waste Gas Com- Corrective None Pressure switch was out Compressor Calibrated switch to 
pressor of calibration cycled on and proper setpoints 

off at wrong 
setpoints 2 Hr.  

Chemical & Volume Corrective None The temperature com- Control valve Adjusted comparator to 
Control Valve parator was out of was diverting proper setpoint 
TCV-143 adjustment water to vol

ume control 
tank at wrong 
setpoint 1 Hr.



MAINTENANCE 

NATURE EFFECT ON MALFUNCTICN CORRECTIVE/PREVENTIVE TIME OUT 
EQUIPMENT OF SAFE . OF 

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

"A" Boric Acid Corrective None Imrmersion 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 I'D" 

was inoperativE 

"A" Battery Corrective None Solenoid failed and Negative ground Replaced solenoid 3 hr.  
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 

(Mod. & pumping waste water to waste water from waste 
Setpoint 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)



MAINTENANCE 

EQUIPMENT NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT EUPETOF SAFE OF 
MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

Chemical & Volume Design None No means existed for - Drain valves were in- 
Control system change clearing plugged stalled in recirculation 

(Mod. & recirculation line line between boric acid 
Setpoint tanks and boron injection 
Rev. tank to provide flowpath 
Approval for unplugging line with 
No. 73) N2 pressure



U CAROLDIA POWM & LIGHT COIPAiY 
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 occasion for repair 

of a leaking pressurizer spray valve. Maintenance accomplished was of 

a routine nature. 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.



H. B. AUGUST, 1972LIT OPY 
CAROLINA POWER AND LIGHT COMPANY 

H. B. ROBINSON STEAM ELECTRIC PLANT 
UNIT NO. 2 

OPERATING SUMMARY 

I. Nuclear 

A. Number of hours the plant was operated. 687*59 

B. Number of times the reactor was made critical. 1 

C. Gross thermal power generated (MWH). 1,511,h2.8 

D. Equivalent full power hours. 687.024 

II. Electrical 

A. Gross power generated (MWH). 470,132 

B. Net power generated (MWH). 6,932 

C. Length of time generator was on line (Hours). 685.5 

III. Radioactive Liquid Waste Discharged on Site 

A. Total curie activity discharged (excluding Tritium) (Curies). 0.04343 

B. Total curies of Tritium discharged (Curies). 32.21184 

C. Total volume of liquid waste di scharged (Gallons). 240,499.85 

D. Total volume of dilution water used (Gallons). 3,058,000,000.0 

E. Average concentration at discharge canal outfall (uc/cc). 3.7518 x 10

F. Time and date of the maximum concentration released (for 

any consecutive 24 hours during the reporting period).  

Time 5:25 P.M. Date August 10, 1972 

G. MPC used 1 X 10 uci/ml. Basis Technical Specifications for Unidentified 
Activity 

IV. Radioactive Liquid Waste Shipped off Site 

A. Total curie activity shipped (excluding Tritium) (Curies) 1.5462 

B. Total curies of Tritium shipped (Curies). 3.2620



1 2
Operating Summary Cont'd.  

C. Total volume of liquid waste shipped (Gallcns). 20,300.0 

D. Average concentration of liquid waste shipped (uc/cc). 2.10 x 10- 2 

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

consecutive 24 hours during the reporting period).  

Time 12:00 P.M. Date August 8, '7 

V. Gaseous Waste 

A, Total curie activity discharged (Caries). 13.1 

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

24 hours during the report period).  

Time 4:53 P.M. Date August 9, 1972 

C. The MPC used, if greater than: 

1. 3Xl08 uc/oc for noble and activation gas.  
-13 2. 1.L3X1l for halogens with greater than an eight day ..  

half-life, and for particulates with greater than an 

eight day half-life.  

VI. Solid Radioactive Waste 

A. Total volurme of solid waste generated (Cubic Feet). 4io.0 

B. Gross curie activity involved (Curie)* 1,249) 
C. Disposition of materials shipped off site.  

Quantity Shipped to 

450 Ft. 3 Chem Nuclear Services, Inc.
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OUTAGE REPORT FOR AUGUST, 1972 

NUMBER DATE TYPE PLANT CONDITION REASON DURATION 

1 8 Shutdown -- Maintenance shutdown to repack valves in 
reactor coolant system 20 Hr., 21 Min.



MAINTENANCE 

EQUIPMENT NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT EUPETOF 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 cotrol 
rature Alarm 1 Hr.  

"A" and "B" Emer- Corrective None Loose terminal connectiors Erratic Restored terminal con
gency Diesel indication nection integrity 
Pyrometers 4 Hr.  
Emergency Diesel Corrective None Level indicator out of Erroneous Calibrated level indi
Fuel Oil Storage calibration indication cator 
Tank 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 switches were calibrated 14 Hr.  

Reactor Coolant Corrective None Defective Comparator Erroneous Installed and calibrated 
System High & T 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 inoperativE rod 2 Hr.  

Loop No. 2 Pro- Corrective None Amplifier out of cali- Erroneous Calibrated amplifier 
tection & T bration indication 1 Hr.  

"B" Boric Acid Corrective None Defective valve diaphragir Valves failed Replaced diaphragms 
Evaporator Distil- shut 
late Pump Suction 
Valves 1_ Hr.



MAINTENANCE 

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

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

Lube Oil 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 
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 Circuit 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 

on all circuit 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-146 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 
indication 2 Hr.



MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT EQUIPMENT OF SAFE 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 4 Days 

Charging Pumps Corrective None Defective pump internals Excessive Installed new throat 
leakage bushings, packing, plungers, 

and cross head seals 4 Days 

Miscellaneous Corrective None Gage glass obscured Could not de- Installed new gage glass 
Drains Collection termine tank 
Tank level 1 Hr.  

Annunciator No. Corrective None Faulty transistor Annunciator Replaced transistor 
18 (Steam Flow would not 
greater than Feed actuate 
Flow) Hr.  

"B" Strong Caustic Corrective None Stroke adjusting rod was Pump would not Replaced broken rod 
Pump in Deminerali ed broken operate 
Water System 6 Days 

Waste Evaporator Corrective None Diaphragm was ruptured Valve would Installed new diaphragm 
Diaphragm Valve not provide 
SV-1 isolation 3 Hr.  

"5B" Feedwater Corrective None Defective valve seat Leakage by Lapped valve 
Heater Isolation seat 
Valve SV-5 4 Hr.  

Chemical and Vol- Corrective None Two broken switch springe Switch mal- Installed new springs 
ume Control System functioned 
'Make-Up 1 Switch 1 Hr.



MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUT EQUIPMENT OF SAFE OU 
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 --



MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OU 
EQUIPMENT OF SAFE OF 

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

Waste Gas Com- Corrective None Defective pressure Improper 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"t and "C" Level bration indication cators 
Indication 1 Hr.  

RTGB Annunciator Corrective None Pressure switch on "B" Annunciator wa. Cleared the ground and 
moisture 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 5 Hr.  

"B" Boric Acid Corrective None Transmitter sensing line Erroneous den- Cleared sensing lines 
Evaporator Density plugged with boric aci4 sity indicatio 
Transmitter 2 Hr.  

"6A" Feedwater Corrective None Defective diaphragm Excessive Manufactured and installEd 
Heater Diaphragm leakage new diaphragm 11! H: 

"SA" 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 Installed new valve and 
Heater Gage Glass union leakage union 
Upper Isolation 
Valve .2 Hr.  

Pure Water System Corrective None Faulty valve seat to Leakage past Lapped valve 
Morpholine Tank disc contact seat 
Fill Tank h Hr.



MAINTENANCE 

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

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

"A" Boric Acid Corrective None Failure of immersion Loss of heating Replaced defective 
Storage Tank heater control heater 4 Hr.  

Residual Heat Re- Corrective None Defective packing Excessive Repacked valve and re
moval Loop 1 Hot leakage placed gland studs 
Leg Isolation which were "rung off" 
Valve 750 during repacking 

operation -

"6A" Feedwater Corrective None Defective flapper as- Erratic valve Replaced defective parts 
Heater Normal sembly and valve plug actuation 
Drip Valve & Hr.  

Trots System Corrective None Defective magnetic speed Loss of turbinE Replaced defective 
detector speed indicatica 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 1 Hr.  

Water Treatment Corrective None Defective shaft seal Oil leakage Replaced defective 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 2 Hr.  

"B" Moisture Se- Corrective None Defective control link- Erroneous Replaced control linkage 
parator Reheater age indication 
Drain Tank Pres
sure Gage 2 Days



MAINTENANCE 

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

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

Pressurizer Spray Corrective None Faulty Gaskets Body to bonnet Replaced gaskets and 

Valve h5A 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 control 

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 974B and with new valves 

974E 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 circuits 

Acid Evaporator 5 Days 

"C" Main Steam Corrective None Defective packing Excessive Repacked valve and re

Isolation Valve steam leak placed corroded gland 
stud 3 Hr.  

Pressurizer to Corrective None Defective packing Excessive Repacked valve 

Pressure Relief leakage 
Tank Valves 535 1 Hr.  
and 536 

Pressurizer Spray Corrective None Defective packing Excessive Repacked valve 

Valves 45B and leakage 1 Hr.  

h55



MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OUI 
EQUIPMENT OF SAFE OF 

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

Primary Water Corrective None Limit 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 4h Hr.  

"A" Accumulator Corrective None Defective amplifier Erratic Installed new amplifier 
Level Indication indication Hr.  

Station Service Corrective 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 pipin 
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 
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)



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

November 21, 1972 

REPORT FOR SEPTEMBER, 1972 

No plant incidents occurred this month. There was one plant shutdown 

for a thirty-five hour period to facilitatp pressurizer spray valve re

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

days during the period.



September, 1972 

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

UNIT NO. 2 

OPERATING SUMMARY 

I. Nuclear 

A. Number of hours the plant was operated. 683.90 

B. Number of times the reactor was made critical. 2 

C. Gross thermal power generated (MWH). 1,67,628.8 

D. Equivalent full power hours. 667.104 

II. Electrical 

A. Gross power generated (MWH). 469,932 

B. Net power generated (MWH). 46,907 

C. Length of time generator was on line (Hours). 680.23 

III. Radioactive Liquid Waste Discharged on Site 

A. Total curie activity discharged (excluding Tritium) (Curies). 0.04762 

B. Total curies of Tritium discharged (Curies). . 39.89422 

C. Total volume of liquid waste discharged (Gallons). 130,795.9 

D. Total volume of dilution water used (Gallons). 1.80X7 x0 

E. Average concentration at discharge canal outfall (uc/cc). 6.97184 X 10-12 

F. Time and date of the maximum concentration released (for 

any consecutive 24 hours during the reporting period).  

.Time 11:30 Date September 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).



-2

Operating Summary Cont'd.  

C. Total voluae of liquid waste shipped (Gallons).  

D., Average concentration of liq'...id waste shipped (uc/cc). -

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

consecutive 24 hours during the reporting period).  

Time -- Date -

V. Gaseous Waste 

A. Total curie activity discharged (Curies). 14.011 

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

24 hours during the report period).  

Time 9:05 P.M. Date -Sept. 25, 

C. The MPC used, if greater than: 

1. 3X107 uc/c= for noble and activation gas.  

1 2. 13X10-13 for halogens with greater than an eight day -

half-life, and for particulates with greater than an 

eight day half -life.  

VI. Solid Radioactive Waste 

A. Total volme of solid waste generated (Cubic Feet). 120 

B. Gross curie activity involved (Curie). 0.252 

C. Disposition of materials shipped off site.  

Quantity Shipped to
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OUTAGE REPORT FOR SEPTEMBER, 1972 

NUM DATE - TYPE PLANT CONDITION -RSON DURATION 

1 9-25 Shutdown -- Maintenance shutdown for repair of pres- - 34 Hr., 58 Min.  
surizer spray valve 

2 9-26 Trip - Low level in No. 2 steam generator due to 53 Min.  
motor operated flow control isolation valve 
failing to open



MAINTENANCE 

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

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

"A" Heater Drain Corrective None Defective gage glass Leakage at Installed new gage glass 
Tank Gage Glass gage joints 2 Hr.  

Emergency Generator Corrective None There was a common con- Meter was Isolated the A.C. and 
Elapsed Time Meter 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 Repair welded pin hole 
Driven Feedwater valve body 
Pump Discharge 
Valve (AFW-7) 8 Hr.  

Nuclear Instru- Corrective None High level trip bistable High level tril 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 . 3 Hr.  

Heat Tracing Corrective None Defective controller Circuit No 68 Installed new controller 
malfunctioned 4 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 Oil Pump Corrective None Pressure switch out of Pump cycled on Adjusted switch 
Serving "A" Boiler adjustment and off 
Feed Pump 2 Hr.



MAINTENANCE 

NATURE EFFECT ON EQUIPMENTOF T0SAFE 
MALFUNCTION CPcI/R~ ~ TM MAINTENANCE E-- C CORRECTIA PREVENTIVE T 

ACIO S E RVI Condensate Col- Corrective None Stand pipe drain clogged Loss of alarm Cleaned standpipe and Moiste Ste o Cat high level adjusted setpoint 15 Moisture Separato Corrective None Stem was broken and Val Reheater FlowVa 
vIn t l e n w v l e 

FCotr30Valve inner valve seat damaged inoperative internals FCV-1 330B 

"B" Feedwater Corrective None Defective gasket8 H Heater Drain Tank LneaDefectivetgasket gaak Level Control bottag er 
Valve LCV-1535A 

Main Steam Before Corrective None Defective flange joint Seat Drain Line 
lneakage faase toint Exes Orifice 1age new 

eakagegaskets 

"A" Vacuum Pump Corrective None Defective flo Seal Water Tankon DfcielatF Seal ater Tankatbioat would Installed new float 
bind 

1 Hr 
Main Steam Drain Corrective Non 

1ae Hrv 
se Valveaone Galled valve stem Valve diffi- Installed new bonnet al cult to operat assembly 1 Hr "2A" Moisture Se- Corrective None Defective body to bonnet Excessive 

parator Reheater 
jointe leakag gaskete Vent Valve 1333C joint leaksge Ramae 2 Hr.  

Control & Protec- Design Chg None Remove heat Installed ventilation tion Instru- (Mod & Set- 
from instru- fans and filters in the Approval 

Form #78)



MAINTENANCE 

NATURE EFFECT ON 
EQUIPMENT 

MLUOFSTIOO 

MAINTENANCE OPERATION CAUSE RESULT ACTION S F 

Water Treatment Corrective None Interrupter out of Errneous mi- Adjusted interrupter 
Recorder adjustment tiation of ala s 2 Hi 

Seismic Alarm Corrective None Water in seismic unit Erroneous Dried unit and sealed 
indication water tight 2 Hi 

Heater Circuit Corrective None Short to ground Circuit trippec Replaced heater on Valve Serving Feedwater out when close AFIV2-148 and cleared 
System Motor of short 
Operated Valves 8 Hr 

Turbine Building Corrective None Mechanical interlock was Crane breaker Freed mechanical interlo k Crane binding wouldn't latch 
in 5 Hr 

"B" Feedwater Pump Corrective None Defective union 
Suctionpressure gage 

union 1lHr 
"6A" Feedwater Corrective None Ruptured diaphragm Improper level Installed new diaphragm 
Heater Level Con- control 
Controller 

"6B" Feedwater Corrective None Broken air supply line Improper level Repaired broken line and 
Heater Level Contr l and a defective valve control installed new valve plug 

plug 5 Hr 
"3A" Feedwater Corrective None Nozzle plugged Improper level Cleared nozzle 
Heater Level Contr 1 

Service Water Corrective None Bound limit switch Improper st- Freed and lubricated Headte Strainui rainer operati limit switch Hr



MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/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 14 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 limit switch 
Heat Exchanger adjustment indication 
Isolation Valve 
955B 2 Hr.  

Flow Control Corrective None Defective SWAGE-LOC Air leakage Installed new fitting 
Valve FCV-499 fitting 1 Hr.  

"1A" Feedwater Corrective None Level controller out of Control range Adjusted controller 
Level Control adjustment too wide 2 Hr.  

"All 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 Adjusted contact 
Water System program timer out of No. 3 cation 

adjustment regeneration 
cycle 3 Hr.



MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME OU 
EQUIPMENT OF SAFE OF 

MAINTENANCE OPERATION CAUSE RESULT ACTION SERVICE 

"B" Phosphate Corrective None Gage out of calibration Erroneous Calibrated gage 
Pump Discharge indication 
Pressure Gage Hr.  

Electro-Hydraulic Corrective None Pin holes in line Numerous small Weld repaired pin holes 
Pump "B" Discharge leaks 
Line lI Hr 

Auxiliary Steam Corrective None Defective gland seal Excessive Installed new seal 
Condensate Collect ng leakage 
Tank Pump 2 Hr.  

Chemical & Volume Corrective None Defective coils in con - Erroneous flow Installed new coils 
Control Make-Up trol system deviation alarr 
System 2 Hr.  

"B" Condensate Corrective None Gage out of calibration Erroneous Calibrated gage 
Pump Discharge indication 
Pressure Gage 21 Hr 

Lube Oil 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.  

"A" & "B" Monitor Corrective None High alarm set too high Didn't receive Adjusted alarm setpoint 
Tanks high level ala in 1 Hr.  

Engine Driven Fire Corrective None Controller out of cali- Pump started al Calibrated controller 
PumP bration wrong setpoint 1 Hr.



MAINTENANCE 

NATURE EFFECT ON MALFUNCTION CORRECTIVE/PREVENTIVE TIME EQUIPMENT OF SAFE O 
MAINTENANCE OPERATION CAUSE RESULT ACTION SERVIC 

"6A" Feedwater Corrective None Deteriorated piping run Leakage from Installed a new section 
Heater Vent Line vent line of piping 4 Hr 

Pressurizer Spray Corrective None Defective packing Excessive Repacked valve 
Valve "hB" leakage at 

packing gland 10 H 

Feedwater Flow Corrective None Defective oscillator Erroneous Installed new oscillator 
Transmitter FT-487 indication 2 Hr 

"B" Feedwater Punp Corrective None Defective switch operatin, Failure to cut Replaced switch operatinE 
1l6OV. Breaker rod out closing rod 

coil 3 Hr 

Reheat Stop Valve Corrective None Scored solenoid plunger Valve wouldn't Polished solenoid plunge 
reopen 2 Hi 

Auxiliary Feedwate Corrective None Worn seal rings Excessive Installed new seal rings 
Isolation Valve 14 leakage 4 Hz 

Discharge Pressure Corrective None Defective gage No indication Installed new gage 
Gage on Deminerali ed 
Water Pump 1D.  

Rod Bottomlight Corrective None Dirty contact Light wouldn't Cleaned contact 
for Position J-11 indicate 

Boron Recirculatio Corrective None Sensor lines were plugged Loss of flow Cleared lines and in
Line Flow Indicato, with boric acid indication stalled additional heat 

tracing 6 H3 

Nuclear Instru- Corrective None Rate meter out of cali- Erroneous Calibrated rate meter 
mentation Start-Up bration indication 
Rate Channel 2 Hi
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MAINTENANCE 

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

Safeguards System Design Chg None -- This change in- Modified wiring as nec
(Mod & Set- sures the pro- essary to accomplish ECR 
point Rev. per closing of 
Approval spray pump 
Form #80) breakers inde

pendent of the 
safeguards bus 
loading sequenc --
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PART I 

PROPOSED MODIFICATICN 

I H. B. Robinson Unit 2 had been unable to achieve the design perfor
mance characteristics of its AI waste ecncentration system, or its Af 
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) 

4. Inability to acheve decontamination factors (DF) on the de
sign order of 10 or design flowrate of 2 GPM (WE) 

NOTE: The above abbreviations indicate which concentrator system ex
perienced the problems (i.e. - waste evaporator (WE) and boric 1 acid evaporator (BAZ).  

These problems have persisted since plant testing and start-up. Ef
forts have been made to remedy the fcamin,; and, cnsequently, improve 
the DF by use of an anti-foaming agent, DO H-10. In spite of this, de
contamination factors were at best still in the range of 102 compared to 
the design level of 100, 

Similar problems have been encountered with other AMF installations.  
A1F and Westinghouse representatives have evaluated these situations and 
have developed modifications to existing systems in an attempt to meet 
design criteria. The AF nodificaticn has been performed at other plants.  
Based on the improved performance of these applications, the system con
version was approved for H. B. Robinson Plant.  

This modification includes the following: 

NOTE: Items 2 through 6 were performed only on the waste evaporator 
system.  

1. Replacement of the mechanical vacuum pumps on the waste evapo
rator and both boric acid evaporators with steam ejectors.  

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



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

4. Replacement of the teflon disc in the concentrator level control 
valve with a 316 SS disc.  

5. Installation of a new, higher-capacity steam valve serving the 
water converter.  

6. Provision 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.  

Reasons 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 reliable vacuum can be 
established. Experience has indicated that a 23 to 25 inch Hg. vacuum can 
be drawn in about 10 minutes and readily maintained. This added stability 
will also provide the ability to operate at a wider range of temperature.  

The modification of the concentrator internals is intended to reduce 
moisture carryover and improve the DF of the system. In particular, the re
routing of the reflux line from above the distillate tray prevents conden
sation from drippirg into the tray. The new reflux location also provides 
better distributicn of the flow back into the lower level of the concentrator.  
The addition of the new moisture separator sections and the sieve assembly 
are other means used to reduce carryover. Carryover and foaming are further 
diminished by enclosing the heating tube bundle 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 preclude the 
possibility of this happening 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-water converter. This was accomplished by enlarging the supply piping 
and providing a new steam regulator. The supply piping was increased from 
1 " to 2" O.D.



PART II 

SUPPLEMI2TARY WORK TO SUPPORT FIfAL MODIFICATION 

I The modification, as-outlined in Part I, was supervised by AMF re
presentative, Dave Martin, with work being accomplished by a crew from 
Metric Constructors, supervised by Earl Erickson. To support the charges 
being made, modification was required to the component cooling water 
piping in order to provide cooling water to the heat exchangers in the 
vacuum systems on both boric acid evaporators and the waste evaporator.  
These additions to the component cooling system consist of short runs 
of pipe tapped off of the lines feeding the cooling sections of the eva
porators. The tie-ins are made on pipe 6-AC-192_-76A on the 'A' boric 
acid evaporator, pipe 6-AC-192N-763 on the 'B' boric acid evaporator, 
and pipe 3-AC-15z-110 on the waste evaporator.  

The modification also required the provision of a steam supply to 
the steam ejectors. A flow rate of 62 lbs. per hour at a min-imum pres
sure of 90 psig is necessary. This steam supply is obtained by tapping 
off of the auxiliary heating system pipe 6-S-20 upstream of valve V7-11 
on the second floor of the auxiliary building. This line is reduced to 
1" IPS carbon steel 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 audliary steam system is supplied by number h feedwater 
heater extraction, a pressure of only 60 psig is attained at 735 We 
gross electrical output. In that this does not provide steam at suf
ficient pressure, the auxiliary boilers must be.used as a steam source.  
However, using the auxiliary boilers for continuous operation of the con
centrators is not economically feasible nor have the boilers proved suf
ficiently reliable. ':estinghouse has been contacted and requested to 
identify cn acceptable steam supply for operation of the steam ejectors 
when the main steam system is in operation. Contingent upon provision 
for this new extracticn point, new piping will be installed and the prob
lem of achieving an adequate, reliable, and econoical 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 downstream of the distillate tank. The line is 
tied in at the 1 X 3/4" reducer at the junction of the distillate dis
charge piping and pipe 1-1D-151R-17 leading to the waste condensate tanks.



A drain valve has been added to the closed loop heating system 
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 3/4" 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 
accomplishing this job.



PART III 

LIST OF FIGURES 

Figiire 1 Waste Evaporator Modification 

Figure 2 Modification of Concentrator Internals 

Figure 3 Modified Portion of Boric Acid Evaporators
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PART IV 

BILL OF MATERIAL 

I COMPONENT EACH MATERIAL DESCRIPTI(N 

Steam Blowdom Valves on Steam " Edwards, Angle Globe, 1500,, 8500 
Elector Su-only Line 3 Fig. - 1oL8Y 

Isolation Valves on Steam Ejector 1" Velan, Globe Stop, 600#, Fig.  
Suuply Line 3 W5-27LB-2TS 

Main Isolation Valve on Steam 1" Edwards, Angle Globe Stop, Valve Tag 
Ejector Sunply Line 1 No. IT36, Fir. - 8hSJY 

Hot'Water Drain Valve on Waste " Velan, screwed, Globe, 600#, Fig.  
Evaoorator 1 S3-27LB-2TS 

Sample Line Valve on Waste Evaporator 3/h, Grinnel, Diaphram, Saunders Model 
Distillate Line 1 #2?h71-3212M with .88 Sin7 - 316 S.S.  

Heat Exchanger Vent Lirge Valves 1" Jenkins, screwed ends, Gate Valve, 
3 No. 1300, 316 S.S.  

Concentrator Vent Line Isolation 1", Grinnel, Diaphram, Saunders Model 
Valve (Boric Acid Evaporatsor) 2 #2171-3212M with -88 Swinh - 316 5.S.  

Check Valve Downstream of Concentrator 1 "1 Jenkins, screwed end, Swing Check, 
Isolation Valve 3 No. 1328-A, 316 S.S.  

Concetrator Isolation Valves 1" Grinnel, Diaphram, Saunders Model 
3 #271-3212M4 with #88 S-rln - 316 S.S.  

Steam Jet Vacuum Pump 1", Flanged, Schutte & Koerting, Model 
3 53A, #555 

Heat Exchanger 3 Whitlock, Type AHT-h-A-01, Model 3-W-14 

Waste Evaporator Distillate Float Valve McDonnell No. 27W, Max. supply pressure 
1 100 lbs.
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PART V.  

TEST RESULTS 

IFollowing completion of modifications, the waste evaporator 
was tested over a 24 hour period on April 13 and April 14, 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 A.M., April 13 by adding 6 gallons 
of sodium hydroxide (NaCH) to the evaporator feed tank. This resulted 
in a PH of 12.5. The evaporator was thn 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 accomplished without losing vacuum.  
No problems were encountered with the unit start-up or operatin of 
the equipment during the test.  

Feed and distillate sam-ples were taken at hourly intervals for 
the benefit of Westinghouse analysis. These samples were shipped 
to Westinghouse in a shielded cask. On site, samples were analyzed 
every two hours. Data was also recorded at two hour intervals.  
The sample scheduled to be takan at 8:00 A.1., April lb was inadvertently 
omitted. The test was terminated at 10:00 A.M., April 1.  

Trouble free operation was experienced throughout the test indicating 
the improved reliability of the ecuipment. The vacuum was readily 
maintained at 21-23 inches of mercury. The design flowrate of 2 GPM 
was achieved. In fact, a flowrate of 2.5 GPM was maintained without 
reflux flow and 2.17 GPM resulted with the reflux circulating.  

Baclosures (2) and (3) list the analyses of the test samples 
as performed by C.P.&L. and Westinghouse respectively. Enclosure 
(1) is a summ.ary of the recorded test data. The analytic procedures 
that were utilized are listed in enclosure (4). The decontamination 
factor (DF) referred to is defined as follows: 

concentration in feed to concentrator 

concentration in distillate 12 
Pe test revealed decontamination factors in 1 the r ge of 102 

to 10 for non-radioactive species and DFas of 10. to 1 for the 
radioactive species. The isotopes detected were Manganese -54 
Cobalt - 58, and Cobalt - 60. The Cobalt - 58 and Cobalt - 60 dis
tillate levels were at or below the minimum detectable level of 3.0 X 108 
ac/ce. The low DF valves observed for the radioactive species are



attributed to the relative low radioactivity containedn ythe feed. Of 
the non-radioactive species, the highest DF value of 1 was observel 
for sodium. The sodium DF range was consistently between 14 and 1P0'.  
The boron DF's ranged from 103 to greater than 10 4.  

Based on these test results, it was Westinghouse's opiniop that the 
present unit was capable of DF's consistently in the 10 to 1P range.  
Since completion of testing, the waste eviporator has been placed in 
service and proved to be quite reliable. The decontamination factors 
have also been significantly improved. However, the DF's have only averaged 
around 1o3 with maximum DF's of -approximately 10o. Therefore, although 
the present system is markedly improved over the sygtem initially installed, 
it does not appear that the maximum design DF of 10 can be attained.  

Twelve hour operational tests were planned to determine if the new 
steam ejector vacuum systems installed on the boric acid evaporators 
functioned properly. These tests were aborted due to insufficient steam 
supply from the auxiliary steam system. There was also a problem with 
erratic flow control on the 'B' boric acid evaporator which was traced 
to the concentrator level ccntroller valve. This valve had damaged in
ternals which are on order and will be replaced before putting the unit 
back on the line. However, bo.th units were operated for short periods 
of time and the new steam ejectors appeared to function well in achieving 
and maintaining a vacuum of 23 in.. of Hv. Since this time, the boric acid 
evaporators have been returned to service and provide reliable operation.
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ENCLOSURE 1 

Date: Ii/13/72 WASTE EVAPORATOR DATA 

Time 1000 1200 1400 1600 1800 2000 2200 2i00 

VacuuLm, In. Hg. 23.6 22.0 21.7 21.6 21. 21.5 21.5 21.  

Concentrator Teno. OF 152. 152 150 147 1h5 17 IL9 17 

Hot Water In., OF 188 187 187 187 186 185 186 183 

Hot Water Out, OF 172 170 170 169 168 165 163 166 

Cooling Water Flow GPMq 70 79 80 80 80 80 80 79.5 

Cooling Water Dut, or 113 112 113 113 113 113 113 113 

Reflux Flow (Open/Closn) Closed Closed Closed Oa nOcn Open Oen O0n.  

Steam Pressure, PSIG 23 23 23 23 23 23 23 2h 

Rez. Inlet Fressure, PSIG 10 10 10 11 10.5 11 10.; 12.5 

Feed Tank Termr), OF 128 158 155 153 149 1b0 132 135 

Stean to Air Elector, PSIG 100 99.5 99.9 100 1C5 100 10 > 100 

Feed Tank Level, In. 2h .'; 15.7 15.2 18.5 23.0 25.6 2_.L 19.0 

Waste Condensate Level 115 h0.3% 73% 19% '6.2% 73.8 25.5%_ 60
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ENCLOSURE 1A 

Date: 4/1h/72 WASTE EVAPORATOR DATA 

Time 0200 0400 0600 0800 1000 

Vacuum, In. H;. 21-.5 21.5 21.5_ 21.h1t 21.2 

Concentrator Temn OF 1_ _ 140 1L-7 1_h7 151 

Hot Water In OF 181 182 1 186 186 

Hot Water Out, oF 167 168 167 167 170 

Cooling Water Flow GPM 79 7.5 80 80 80 

Cooling Water Dut. OF 117 118 li 11h 11 

Reflux Flow (OCen/Close) Own Orn Onen Onen On n 

Steam Pressure, PSIG 24 2h 24 2h 2h 

Reg. Inlet Presrure, PSIG 12.5 12.6 12.9 12. 12.5 

Feed Tank Tems7. 1 OF 135 1M9 i16 166 160 

Steam to Air Elector. PSIG >100 >100 > 100 1 >100 I 100 

Feed Tank Level, In. 22.5 18 2h.3 25 9 

Waste Condensate Level 83 3 9 89 ho



ENCLOSURE 2 

.I- CF&L ANALYSIS 

Date: t/13/72 WASTE EVAPORATOR CHEMICAL iAALYSIS 

Time 1000 1200 11600 1600 18C 2000 2200 2hLr 
1.29X 4.39X .5 .97& 5.9 .1 \ 5.3L 7.  

Fed 10-5 10o-5 106-A4 10o-4 10 -4 10p- 1 0 Feed 10 -44 lOt -t 0.., 
_X 9. 21 _gX~ 10 47 ij(- Gross Activity 2.7 9 X 6.251X 7. 0X -7. 170- 407.  

Dist. 10- 10-7 10;-b 10" 1" 1 10-0 10

Feed ----- ---- --- -a-- 

Sodium (PPM) Dist. 1.0 0.17 0.27 0.2e 0.09 0.07 0.10 0.0 

Feed 12.5 ---- 12.5 11.5 ---- ---

PH 
Dist. ---- 9.2- - 9.2 

Conductivity (1-MS) Dist. ill 2.h5 1.5h 2.8 3.1 3.5 .- - .5 
4.76k 4.a - . 7-.X 576. ( 77.7' 7 9 

Gross Activity D.F. 0.7 101 101 101 101 101 101 1C 

Date: h/1b/72 

Time 0200 01±00 0600 0800 1000 

Y. Gross Activity Feed 9.71 X 10" 9.0 X 1 0 ti 8.2h X -10ti 5.31 X ic- 1.15 X ic- 3 

Dist <7.6 X 10 < 7.6 X lo-6 17.6 X 10-6 47.6 x 10" <7.6 X io

Sodium (PPM)Feed 
Dist 0.0 0.08 0.02 0.0 0.01 

Feed ---- --- ---- 10.3 

PH 
Dist 8.8 8.2 7.6 7.h 8.3 

Conductivity (MHCS) Dist 6.0 4.5 h.5 5.0 h.5 

Gross Activity D.F. >1.28 X 10 2>119 X 10 2>1.08 X 10 2 7.0 X 101 >;1.52 X 102



ENCLOSURE 3- 1

WESTINGHOUSE ANAIYSIS OF WASTE EVAPORATOR DATA 

April 13 April 14 

TIM . 1000 1200 1400 1600 1800 2000 2200 2400 0200 ooo 0600 1000 

Sodium Feed 2933 4633 5660 4025 h127 3233 3163 4051 5027 h134 3438 3374 
(PPM) Dist 3.22 0.10 0.18 0.32 0.02 0.02 0.03 .02 0.11 0.12 0.06 0.15 DF 9.10x102,4.68x10h 1 3.1hxI 1.26-X104 2.6x0 1.61xio 1.0x 105_2.03xo 0 4.0710 3.x10 _.73x0 _.8x0 _______~~05 3____ 1wx 57x4__ ____ __ 3.16x101 -5. 7 3 x104 5.58x10 

Boron Feed 250 477 892 96,6 1114 1125 12230J 1545 2250 2128 1988 2086 
(PPM) Dist 0.2 0.h 0.5 <0.1 0.2 e-0. 1 0.3 < 0.1 -0.1 0.6 0.5 0.5 

DF 1.25x10 3 1.19x10 3 1.78x10 >9.ht6xl0 5.57x10 3 1.12x10 h.07x10 .55x1 7 2.25x10 3.55x10 3.98x10 3  1.02x1 0 

Ix h Feed 1.11 ---- 3.21 x ---- 6.50 x 1.11 x 8.78 x 2.27 x 
10 10-5 10 10 105 -10 

Activity Dist >3.0 x -- >3.0 x ----- 43.0 x 4.3.0 x -4.0 x Z.3.O x 10-8 . 1c0 6  10-8 108 1 10-8 
(C/CC) DF >3.712 .08x10 ---- >2.13x10 >3.0h10 3  

---- > 2.19x10 3 7.97x1-0 

CO 58 Feed 2.54 x 9.76 x ---- ---- ---- 1.64 x 2.24 x 2.09 x 5.13 x 
101 1-5 0 10a-h 1cr-h 10 -4 

Activity Dist 4.53 x -- 3.1 x --- ---- - 3.0 x .3.0 x' ---- Lh.0x 7.6 x 
t0-7 10- 10-8 10-8 10- 3 10-83 (PC/CC) DF .6x_ 1 ---- 3.1hx103 ---- ---- --- _>.x0 77.6x103  >5.22x103  6.75x103 

CO 60 Feed 4.92 x ---- ---- 1.18 x ---- ---- ---- 1.97 x 2.85 x ---- 2.55 x 6.43 x 10-5  10- 10-h i0-h 1a- 10-h 
Activity Dist 1.46 x ---- ---- 8.73 x ---- ---- ---- .t 3.0x / 3.08x ---- 4.6.0 x 2.82 x 

10- 10-83 10-8 10-8  10- 8  10-7 
(PC/CC) DF 3.37x101 ---- -- 1.35x10 ---- ---- ---- > 6.56x1,l03 >9.5-x103 ---- ;>4.25x103 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 4.5 

Gross B Feed 1.86 x 7.57 x 1.20 x 1.25 x 1 .2 x 1.19 x 1.45 x 1.88 x 2.53 x 2.42 x 2.50 x h.04 x 10-5 lo-5  ;o-h 10-h 10-h ;o-4 10-4 10-1 i0-h ia-h i0-h i0-h 
Activity Dist ---- 1.10 x 5.58 x ---- 2.56 x 1.12 x 6 .20 x h.22 x 4 1.7 x 5.21 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 0 1-7 
(PCc) DF ---- 6.88x10 2 2.15x10 3 ---- .5Lx103 1.6x10h 2 .3 3 x10 .bx1o 3 >,..10h h.6bx103 1.8hx10 1.62xi0 3



.16I,..Er* .' so*e104

ANALYTICAL PrOCEY','BS I. The analytical procedures use are summarized below: 

1 Sodium Analvsis 
Sodium analyses were performed by flame photometry, emission spectroscopy.  

The feed samples and drain tank sample were diluted to less than 50 ppm 

sodium prior to analyses while the distillate samples were analyzed undi

luted. The accuracy of this method is + 5%.  

Boron Analysis 

Boron analyses were performed by using appropriate samples of feed and dis

tillate. The pH of this solution was adjusted to 5.5 with concentrated 

hydrochloric acid heated to remove dissolved gases, and neutralized to p11 

of 7 with sodium hydroxide. 10 grams of mannitol were added to this solu

tion and then titrated with 0.1 1 sodium hydroxide to pH1 of 8.4. Accuracy 

of this method is + 1%.  
BCta Activit'y 

Beta analyses were performcd with a CM detector. A 5 ml aliquot of feed 

solution and a .200 ml aliquot of distillate were evaporated to dryness for 

analysis. It is noted that no sodium hydroxide was added to ar.y of the 

solutions prior to evaporation. Gamma spectra of the feed samples showed 

no radioactive iodinc to be present.  

The gross Leta analysis are reported to have various analytical accuracies 

which are shown in Table 1.  

Manganese-54. Ccbd:-5S nd CCoblt-60 Activities 

Gamma spectrcscopy (CeLi) was used to perform the isotopic analyses. A 

50 ml aliquot of the'-feed samples and 500 ml of the distillate samples.  
evaporated to 50 mls were analyzed. The accuracy of this method 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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INTRODUCIOCK 

This report relate the ovets of the tranty-two d steam generator repair outage 

of the H. B. Robinson Unit Nunber 2. The werk involves repairs and nodific-tion to 

three 4 series Westinghouse vertical ste&m generators, aerial numbers 16A6081-1 

(SG-nA"), 16A68-3 (SG "?B"), and 16A6081-2 (SG "Cn). The reader is referred to 

enclosed figure 11 for an i ttric view of this type generator. These generators are 

are of the U-tube bundle design cnsisting of 3,260 tubes of 0.875 in outside diameter 

and 0,050 in. wall thickness. Tube plate material is ASME-SA-336 MN-Moly steel, clad 

on the primary side with Inconel. The tubes are composed of NiCrFe alloy, Incanel 

ASME-SB.163-61 T.  

The report is separated into distinct sections relating to the primary side and 

secondazy side repairs. Figuras and tables partinent to the work are enclosed at the 

n, end of the report. Reference to tube lccations is given by row and column numbers.  

Column numbers start at the nozzle aide of the generator and number toward the manway 

side, The row numbers begin at the channel head divider plate and proceed outward.  

Mact tube locations are indicated in the emelosed figures.  
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SECTGC I 

HISTORY OF STEAM GENERATOR MkLnPEA 

The inception of leakage problems with the stem generators at H, B. Robtzson 
Number 2 Unit ocarred on June 11, 1971. At that time claddinmg failure was 
visually and ultrasmically detacted in steam generator "A" (SG-"A") a d 
steam generator "C" (SG."C"). Cladding rspair ensedq and the two generators 
were returned to service on August 16,9 1971. This repair work was described 
in the "Steam Generator Tube Plate Cladding Repair" report- of September 29, 1971.  
This report was included as an appendix to the H. B. Robinsam Unit No. 2 
Routine Operating Report No. 2.  

The next indication of steam generater leaka ge accurred an Oztober 25, 1971.  
* At that time, an alarm ire1 received en the radiation mnmitoring gystem steam 

generator blowdown line, channel R-19, Steam generator "A" was fcmnd to be the source of activity. The indicsted lea.kage rate was arcximately o e GPH 
with a gross iodine activity in the seeomdary system of 2.32 X 10-5 m/ee 
determined twelve hours after the leak was detected, At that time, the eause 
of this primary to seesndary leakage was unknown. In that the source of the 
leakage had been identified as steam enetor "A" and the m.nitude of leakage 
was within the requirenmnts of sectim. 3.1. of H. B. Robns:m Technical 
Specifications, plait operation was ccnt-inued with leakage being monitored 
daily.  

These conditions prevailed through the naxt arz months. On May 7, 1972, the 
unit was shutdown for repair of a pres.azrizer spray valv.e.  

During the subsequemt-pr-mary system leak test which follwed repairs on May 13, 
the liquid lovel in stoam generator "All was observed to increase alightly.  
On conclusion of the test, RCS pressure was reduced and the level cea3ed to 
increase, Normal plant heat-up was then begu= on May 1 while limiting the 
blowdown from SG-"A" to a nininum, When normal operating terperature and 
pressure were reached, a primary leak rate test was pereferd. The results 
of this test revealed le-akzge in excess of the H. B. Robinson Technical Specifi
cations requirement. Ccnsequently, the plant was returned to a cold shutdow-n 
candition. The source of leakage was confirmed to be SG-"A" by an increase 
in the count rate an steam generator blowdown radiation mnitor R-19. The 
leakage rate was measured per periodic test 8 (PT.8) and found to be approximately 
12 GPM 

The excessive leakage necessitated further investigation of the problem and 
repairs as necessary. Therefore, followiLng plant shutdown and cooldown on 
May 17, the primary manway covers on SG-I"A" were removed and preparations made 
for a secondary hydrostatic test. With the secondary side of te steam generator 
filled, a visual check was made of the tube sheet prior to pressurization.  
Excessive leakage of tube (Row 7 - Column 43) was noted at that time aM 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 canditics was bypothesized 
to be due to moisture ccndensing on the tube sheet. This suspect area was 
later revealed to be free of defects as deterined by edcy current testing 
dceribed in Section II of this report. No leakage was observed an the outlet 
side. The location of the leaking tube was marked by insertion of a rubber 
plug secured by a lanyard. Pressrizatic of the secondary side was not 
performedsq and no other leaks were noted with the head of water on the tube 
sheet. - The repairs ad modifications that followed are related in the sweeding 
parts of this report.  
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SECTION TI 

PRIMARY SIDE REPAIR WORK 

1, Initial St .es of :tin n hsrection 

Following the dtectidon of essive leakage in stetan generator "A" (SGe"?A") 
onay 1., Westinghouse Eleztri.c Coporation Power Systems was notified of the 
situation and the ipending repairs that seemed to be in order. In responde to 
this, Westinghouse despatched R. E. Cantrell from their Tampa Div7ision to 
H. B. Robinson plant to stand by for explosive plzgging of the leaking tubes 
as the situation demandedo Cantrell and a crew of ZETEC eddy current testing 
personmel arrived on sitaearon May 16. The plan at that.time was to bydro statically 
test SG-'A" and visually locate the source of leakage. If the leakage was 
solely a tube failure p2<blem in lieu of possible.eladding failure, eddy current 
testing was to be conducted on the suapect area of SG-."A" with explosive 
plugging of the leaking tubes to follow.  

Cn May 17, the primary manway covers were removed from SG1"A", and the leakage 
of one tube, (Row 7, Column 43). was detected as described in Section I of 
this report* Following the visual inspection, the eddy zarrent testing equipment 
was set up and testing of the inlet side tubes was begun. This equipment 
was'designed for remote operation. A base plate consisting of two drive motors, 
rack and pinon tracks, and an eddy current probe.,guide were afix'ed to the tube 
plate by insertion of -cam locks in- the tube opexings in the tube sheet. This 
assembly was then operated from outside the intdrior of the channel head and 
was used to guide the eddy current probe Znto the respective tubes. The motion 
of 1kL8 guide could be directed in either the X or Y axis. The probe itself 
was also inserted within the tube remotelyo The position of the probe and 
location of the base plate was monitored on a TV screen set up in the area 

Ji of the eddy current equipment with the TV canera positionod on the bowl of 
the chamel head. The eddy current equipmeont itself was set up outside of the 
polar crane wall about 50 to 75 feet away from the steam generators with the 
necessary electrical leads run into the steam generator area. The eddy current 
probe was inserted into the tubes for a distance of four feet. Inspection 
was accomplished only on the inlet side, and all data wa recorded on tape.  

The eddy current testing was begun at 4800 P.M. on May 17. By 9815 P.M. the 
testing had revealed eight tubes with 50 to 8c reduction in wall thickness 
out of a total of seventy tubes inspected. Based on this apparent imminent 
failure of tubes in addition to the leaking tube initially detected, it was 
decmded to proceed with eddy current testing SG-I"A" more.axtensively and also 
tpffW a representative inspection of tubes in SG.-"B" and SG-"C". Explosive 

j plugging was thus postponed until the eddy current testing was complete at 
which time all defective tubes would be plugged.  

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 judged that this 
would be sufficient time to assure detection of all defective tubes, ad yet 
wanimize the time required to return the plant to safe, reliable operation.



To maintain system cleanliness of the loop piping during eddy current testing, 
st ainless steel nozzle covers were installed an the inlet and outlet piping 
of SG-"A". Lack of availability of additional sets of these covers made it 
necessary to install wooden covers which had been wrapped with tape on the 
inlet and outlet nozzles of SG-I"B" and SG-I"C", 

Edy current testing cf SG-"A" proceeded through May 18 and was concluded on 
the afternoon of May 19. Twenty-four tubes, including the leaker, out of a 
total of 2240 tubes inspected were found to be defective. This inspection 
was cciducted on all tub&s out to row 27. This encompassed the suspect area 
reported in Section I of this report and revealed that there were no defective 

bes in that vicinity. For a listing and disposition of defective tubes, 1refer to.enclosed figures 1 and 2 and table .1.  

On May 19, eddy current testing was begun on SG-."C'" and proceeded through the 
morning of May 21. Approximately 1200 tubes were inspected and two defective 
tubes located. Refer to table 3 and figure 5 and 6 for disposition of defects.  
In conjunction witir this phase of eddy current testing, an ultrasmic inspection 
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"I and SG="tC"1, 
The test was conducted on May 2, and no defects were found.  

Eddy current testing of SG-"B" was begun about 6:00 P.M. on May 21 and completed 
at is00 A.M. on May 22. Four defects were located out of 840 tubes inspected.  
This inspection phase of repairs was thus completed after spanning about four 
and one-half days.



gg
2.. Tube Pulling Operation 

In that the eddy current testing would preclude the initiation of repairs, 
Westinghouse proposed to use the time In an effort to remove sections of three 
tub.es from SG-"A" for analysia in an attempt to diagnose the cause of the 
tube deterioration. The proposal was to remove three tubes (Row 7, Column h4, 
46 and 46). The tubes represented three distinct stages of deterioration.  
Column h tube was free of defects, cluma h6 tubs was in the early stages 
of deterioration with a SQ indication, and column 6 tube was approaching 
failure status with an 80,% indication. Approval was given to pull sections 
of these three tubes during the time eddy curent testing was in process.  

The procedure to accomplish this is outlined as followss 

-. First, an expander was inserted up into the subject tube to the first tube 
support (See figure 7). 'The tube was then rolled to the tube support such 
that it would be stable once it was seveed.. With the rolling process completed, 
a cutting tool was inserted into the tube, and the lower section of the tube 
from the support plate to the bottom of the tube sheet 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 generator.  

The Westinghouse "tube pulling crew" arrived on site around noon on May 19.  
Actual work on the pulling operation was begun that evening. The preparation 
of the tubes for the removal operation was readily accomplished, but the process Ii of jacking the tubes out of the tube plate proved to be a different matter.  
In fact, the threaded portion of the tubes was repeatedly stripped sut during 
extraction attempts. The defect-free tube, (Row 7, Column 44), was eventually 
removed on May 20. Portions of the other two tubes were removed with continued 
difficulty. Efforts at completely removing the remaining portions 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 maximum tube stub 
standout of 41" from the face of the tube plate to the interior of the steam 
generator secondary side.  

The portions 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 I the tube sheet. The-physical appearance of the tubes was a slight "straw" 
dincoloration. 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 action 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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aide were cut off flush with the tube sheet. The proposal was then made to 
plug these tubes on the inlet side with welded plugs L2 inches long. The 
full length plugs are intcided to give the tube secondary side stubs rigidity 
and reduce the possibility of vibrational damage, The 42" length was chosen 
because the length of the tubes remaiing in the steai geerator tube sheet 
and secondary side was det6rined to be from 30 to 41 inches. A fix of this 
type has not been accomplished before. A similiar repair 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 possible in the present instance because the 
tubes had spriug slightly when they were cut free, and aligment 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 transported from the site 
in shielded casks. They left the job site at 7830 P.M. on May 22. With this 
portion of work completed the next operation was commencement of repairs as 
described in the following sections.  
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3. Tube 

The parallel work on tube palling attempts and eddy current testing was completed 
on the morning of May 22. Work was then begun on reaffirming the location 
of the defectivc tubes in all three stcAm generators. This was accomplished 

by insertilng the eddy current prosba into the tubes previously determlned to 
be defective and confiing the defects. Fbial locations on the inlet side 
were then mariked with red plastc caps.  

With the above work completed, the next operation was initiation of.the actual 

repairs by flastalling explosiv e plugs in the defective tubes. The procedure 
used for this plmgging was in accordance with Westinghouse Process Specification 

81019 GA. The-materials used consisted of inconel explosive plug3p ExplOuive 

powder (Trojan - U.S. Powder, SWP-1), detanatlng fuses (Reinforced Primacord), 
detonating caps (6 or 8 strength commercial electric blasting caps), mad 
masking tape. The plugs were prepared by inserting a cyl~idrical wadding of 
3/1 masking tape into the plug bcre to a depth of 2, inches. The regoircd 
amount of SWdP-1 powder was placed a top of the wadding and lightly tapped 
ink place. Then a legth of primacord was wrapped with 3/4" masiQzng tape and 
inserted into the tube bore. The prLmacor. fnctions as the detznating fuse 
and the maski4ng tape provi_ des wad-Itaig to2 held the powder charge in,, place.  

This workwas dane prior to entering the conta meat. See figure 12 for a 
view of a plug prepared in this manner. This figure depicts the type plug 
used- in plugging all tubes except the one from which the tube was pulled.  

Tused in that tube is the same in all respects except that the lower 

end has a weld prep cznfiguratica ad the plu~g extends full depth of th-e 

tube sheet.  

The actual plugging process was accomplished by inserting the prepared plug 
into the defective tube and firnly seating the tapered portion of the plug 
solidly against the tube lip. AMielc -tric detonating cap was then taped to 
the end of the prinacord. The area was evacuated, and the detonating cap 
was attached to a detonating machine and fired from a safe distance, The 
explosion resulted in welding the th.s walled area of the plug to the tube 
inner diameter. This remote eplosie process provides a saving of time in 
the actual plugging procedare and minimizes. radiation exposure to workers 
accomplishing the plugging.  

At the inception of repairs, the total number of tube ends requiring plu-gg-in; 
was fifty-eight. The fifty-eight plugs consist of forty-six plugs in SG-"A", 

eight plugs in SG."B", and four plugs in SG="C". These numbers result from 
the fact that each defective tube rmast be plugged an the inlet and outlet 
sides with an explosive plbg. The exceptions to this are the two tubes from 
which attempts to remove sections were unsuccessful. These two tubes (Row 7 
Columns 45 and 46) 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 P.M. an May 22, 
The work was conducted by a Westinghouse crew under the direction of R E.  

Castrel. This work proceeded through 6800 A.M. on 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 fifty'eiAght. The plugging crew tock a respite at this 
* stage of work and returned to their lodgng3 for a period of rest. With the 

explosive plugging interT-iptedg work w&s started>va fittngup the welded type 
plugs and initiation of welding. Refer to Section II, No. h of this report 
for details of this work.  

The plugging crew returned to the job site on the afternor of May 23. Due 
to the fact that the welding crew had reached their allowable radiation exposure 
limits welding ves stopped, and. the explosive plugging of tubes resumed 
at 4800 P.M., May 23. Installatin of fourteen more plugs was completed 
during this stage of work for a total. iastalled of frtyfive-out of fifty
eight required. This ccr-pleted plugging of SG1"B" and SG_1"C" with only thirteen 
.tubes reminingto be plugged in SG-"A". During the plugging of tubes on 
SG"A" outlet, a section of the staidneas steel-nosele caer was dislodged 
and fell into-the loop piping betwesri SG-1"A" and the "A" reactor coolant 
pump. Plugging was terminated at that. time,.andthe.work was once again switched 
to welding of plugs- on-the. inlet .side of SO_-"A"a. Wel&ing work proceeded 
until 3815 A.M. on May 25. Refer to Secticn III, No. 5 for details of the 
recovery of the nozzle cover from the loop piping.  

Following welding the stainless ateel nozzle cover that was installed on the 
inlet side of SG-"A" was removed and in.stalled m the. SG-"A" -outlet nozzle.  
Explosive plugging was then res-amed at h5 A.M. an May 25. Detaaation of 
the final plug was completed by 2800 POMo that afternoon. Following the 
plugging, confirmaticn that the proper tubes were plugged was made by physically
counting off the tube row and column numbers on the inlet and outlet of SG-"B" 
and SG.1"C" ad the inlet side of SG-"A".  

The plugs were verified, and the Westinghouse plugging crew left the site on 
May 25. Thd plugging operation thus spamed three 2h-hour periods with no 
actual plugging being accomplished on one calendar dLy during this time.  
There were two interruptions involving the work, The first occurred when the 

SIF! plugging crew had to stop for a period of rest, and the.second took place when 
a portion of, the nozzle cover fell into the loop piping. No major loss of 
time was incarred during either of these e'vents in that operations were, in 
both instances, switchedto the welding phase of work.  
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T. Welding Repairs 

The welding to be accomplished consisted tf two separate operations. One 
asect of the weld work was fitting up 4f the -2 inch long plugs in the two 
tube stubs (Row 7, Colurms 14 and L6) and propping these plug-, and seal welding 
the two plugs to the tuba sheet and tube sheet cladding. The other was seal 
welding the eplzsive plug to the Aube sheat cladding en the inlet side of 
Row 7, Colum 44. The fit-;.p of the long plugs was consistent witb the standard 
procedure used an welded type plugs. The plug was first inserted into its 
respective tube until handtight. A layout 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 line. The plug was cut off at this point and end 
prepped to a 1/8 inch by L50 bevel. The final step prior to welding was to 
drive the plug into the tube until the 4o bevel was lined up with the end 
of the portion of the tube remalnring in the tube sheet. Welding was then 
accomplished by depositing a mtinum 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 
of the plug welded end configuration.  

I In addition to the two welded plugs, a seal weld is required between the 
explosive plug and the tube sheet cladding on the inlet side of Row 7, Column 
4h to prevent moisture from entering bet-7een the claddhig and the tube sheet.  
This-is- the location from which the section of the defect free tube was removed.  
The explosive plug effectively seals the tube sheet pro-enting leakage from 
the primary to the seecndary side3 but it does not proride a tube-sheet to
tube-sheet-cladding seal. Therefore the seal weld be:3mes necessaiy. For 
ease of welding, a small plug is inserted into the bore of the explo-ive 
plug and welded to the explosive plug. For a typical view of this configuration, 
see figure 14.  

Welding was acesn-lished by welders from Westinghruse De-ltric Corporation 
Tampa Divisicn, inder the direction of Westingh=use Welding EnIneer, Paul 
LochiD Welders and welding procedures were. gualifiedrin accordance with ASME 
Boiler and Pressure Vessel Code, Section III, IX and XI. The welding procedure 
used for the welded plugs installed in the two tube stubs and -for the seal 
' weld on the explosive plug was Westinghouse Process Number 82127ML. Dye 
penetrant inspection of welds was in accordance with Westinghouse Process 
Specification 84350JA. Material certification was maintained on all plugs 
and filler material. All nadestractwe testing and-quality control records 
were in compliance with the ASME Code Sections III and XI, and were maintained 
and compiled by Westinghouse personnel.  

Initial work on fit-up and welding was begun on the morning of May 23. Attempts 
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 
size. Concurrent with this9 . work proceeded on fillet welding of the explosive 
plug to the tube sheet. By 3830 P.M. the fillet weld was 98% complete.  
However, the welding crew reached their permLssable radiaticn exposure linit, 
and welding work was discantinued and explosive plugging resumed.  
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A new crew of welders was flcw into.jHrartarille from Westinghouse9 Tampa 
Division, on the evening o 11-y 23. After the sequsce a events in wUeh I the nozzle cover fell into the loop piping, as related in Section II, No. 3 
of this report, welding of the explosive plcg seal weld was resumed an the 
morning of May 24. This weld was completed before noon. During that time, I firal fit-up measurements were fteomi on the )2 inch long plugs. They were 
out off, eadpreppe, amnd fitted up for weldhng. These two welded pluga 
were completed by 6800 P.M., May 2-.. Subsequent dys penetrant inspection 
revealed numerous indications in all1 welda. Ecplosiva plugging was thereafter 
once again recsued on the morning of May 25. Note that explosive plugging 
cannot be performed in parallel with any other work in that the containment 
anst be evacuated for each blast.  

A fresh crew of welders arrived on the morning of May 26. It was decided 
that moisture eondensing on the tube sheet arnd ths welding work area may 
have -been ccntributh'ry to the defective welds. Therefore, a Gpp an Vno . -

Ventilation Blower was connected to the ma-away an the outlet side of SG. "A" 
with the discharge being directed through a hose connection to an absolute 

17 filter assembly. This resulted in draing air through the steam goerdn?&' 
tubes and elirinating the formation of rAoisture on the inlet side of SG"A".  
During the time this ventilaticn syatem was being erected, work proceeded 
on grinding out defects in the previoas welds.  

Repairing of welds began on the eveiing of May 26. This work continued through 
the next day, and all welding and satisfactory dye penetrant inspection was 
completed by 9g00 P.M.. May 27.  

Welding, which was initiated cn May 23, was thus cor-pleted after two interruptions.  
From inception to completion this phase of weldiag spanned five cale-ndar days.  
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5* Recover of Noszle Corer From Leep Piping 

As related in Secticn II, Part 3 of this repArt, a sectas of a stainless 
steel nozzle cover was dislodged ca the night of May 23 durIng plugging operations I and fell into the loop piping between SG±="A" and "A" reactor coolant Pump.  
This pipe has an inside diameter of 31 inches, and the size of the- cover
section is 11 inches radially and L I inches on the chord length. Work on 
explosive plugging was halted at the time the cover was dislodged, and welding 
work resumed.  

The morning of May 24 was devoted to assembly of equipment for a recovery 
effort0  A grappling rod, 15 feet long with a h inch long 90 bend at its 
and was manufactured to be used as a means of retrieving the cover. An under
water lighting rig was als asebd to aid in the recovery. The initial 
effort at recovery was made at 3800 PoMoo lay 24. This attempt proved urn 
successful. The cover was physically located with the grappling rods but a 
secure hold an it could not be attainedand it could not be extracted from 
the pipe0 Visual identification of the cover was not made at that time, but 
it was determined that the cover was resting at the first bend in the loop 
piping. Refer to figure 15 for a view of the cover and the portion of loop 
piping in which it was located.  

The next plan of action was an attempt to drain the portion of the loop piping 
in which the corer was located and to lower a worker into the pipe to secure 

rope to the cover. ,The cover would that be hauled out of the leep. Draining 
did not prove successful, as the rate cf leAkage back throucgh the reactor 
coolant pump was too great for the capacity of the reactor drain system to 
overcome without draining the entire loop0 

Meanwhile, work was proceedbag cn explosive plugging and welding of tubes.  

With initial recovery efforts pretAng to be ucoessfit, a Westitghouse 
recovery team from Pittsburgh was fl)wa into Hartsville ta attempt to extract 
the cover from the pipe. The crew arrived on the morning of May 26. Their 
equipment included an underwater telev'ision camera and remote viewing moitor, 
underwater lights and an air operated clamping device for gripping the cover 
and extracting it from the pipe.  

The crew completed assembling its equipment in the area of SG-"'An on the evening 
-of MHy 26,- However, an actual attempt at recovery was delayed until welding 
on SGzS"A' was copleted due to the fact that access to the outlet side of 
SG-nA" could not be attained because of the blower rig attached to the manway.  
Access to the area was achieved on the evening of May 27. The cover was then 
visually located via the television camera. The air operated clamping device 
was maneuvered to the cover and latched onto it. Attempt at withdrawal of 
the cover then once again prt'red futile as the cover slipped from the jaws 
of the clamping device as it was drawn up the piping. Continued attempts 
with this device yielded the same results. The clamping force of jaws of 
the device and the coefficient of friction between the jaws and the cover 
were not sufficient to positively grip the cover, which weighed approximately 
60 pounds.  
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On May 28, an attempt was made to retrie :ie cover using a-net assembly.  
This consisted of a net 4 feet long secu to a " O.D. stainless steel 
handle that was 14 feet in leigth. The - Lfgiguratan was that of a dip net.  
The use of this device proved no more successful than previous efforts.  

The next recovery plan was to drain the loop piping in which the cover was 
located utng a suapplcmantary puip rather tha'a.the reactor drain system.  
Th4 pump used was a stainless steel 130 GPM capacity entrifgal pump which 
had more than adequate capacity to stay ahead of the 5 GPM leakage back through 
the reactor coolant pump. A length of tubing was attached to the puwp suction, 
the tubing was lowered into the loop piping, and the loop sectica was successfully 
pumped down. This was completed by 6800 P.Mo on May 29. A worker with full 
anti- contamlination clothing and urlprbrwas next lowered Data the pipe 
by means of a safety cable. He then attached'the cover to a rope lowered 
into the pipe using shackles. The worker remained in the pipe and aided in 
guiding the cover up toward the SG-"fA" nozzle as the rope was hauled out.  
As the cover neared the top of the piping. run, the shackles came free, and 
the cover slid back into the loop. The worker, who was physically beneath 
the cover, attempted to stop the descent of the cover, was struck on the forehead, 
and received a superfcial skin wound. His respirator mask was cracked,- but 
the integrity of his anti-contaminaticn clothing was not violated No can.  
tamination entered the wound. The worker did not. lose consci asseas. He 
was treated at the Emergency Room of Byerly Hospital in Hartsville, S. C., 
and returned to work the next day. The accident occurred due to the fact 
the worker had engaged the shackles to the cover but had not tightened them.  
The shackles and pins did not fall into the piping as they were secured by 
lanyards to the .rope0 

An evaluation of the situation was made, and it was decided that the above 
plan of action was not at fault in the acident and did not jeopardize the 
safety of the worker. However, to assure that a worker would not be .in a 
siniliar position where he I.miht be struck by the cover falling back into the 
pipe, it was decided that in the next attempt the worker would be pulled out 
of the piping prior to raising the cover. This course of action was followed 
and on the afternoon of May 30, the piping was pumped down and a worker lcwered 
into it. He secured a line to the cover, cleaned up the plexiglass fragments 
from the respirator of the injured worker, and visually inspected the pipe 
for any foreign objects. After his clean up work, he was pulled out, and the 
cover was withdrawn. The loop cleanliness integrity was thus restored after 
seven days.  

That the cover fell into the loop was attributed in part to the fact that the 
three cover sections were not bolted together to form an assembled unit, 
The bolting 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 C-clamps. The C-clamps and sections 
of the cover were also secured aatside of steam generator by lanyards. No 
further problems were encountered after these precautions were taken.  

Following recovery of the cover, the underwater television equipment was 
utilized to inspect the outlet nozzles and loop piping on all three steam 
generators to assure clemitness. Some small pieces of insulation- were found 
in the piping on SO-"B" and were removed with a pump eductor. Cleanliness 
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on the inlet side loop piping was verifed via visual lispection using an 
underwater 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 dkcinng operktions 
on May 30, the work on the primary side steam gencrator repairs was complete, 
catingcnt upon bydostatic tests of the repaired units. This first phase 

of primary side repairs encompassed nine d;Fys after completion of eddy current 
testing. However, hydrostatic testing woud not take place until June 1 
due to modifications being performed on the secondary side of the steam generators.  
See Section III of this report for details of these modifications.  

t: 
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MODICATIC TO SECOIDARY SIDE OF STEkM GEIERATORS 

Preliminary metallurgical study of the sectIona of the tubes removed from 
SG-nA"t revealed intergrmnular cracks partilly peeotrating through the tube 
wall from the outside diameter. A reviw of the history of the secondary 
side chemistry provided no clue, as to the cause of this deterlioratesa of the 
tubes. However, aince the leak in SG-"A" was first detected in October9 1971, 
steam generator blowdow;n had been secured to prevent the release of radioactive 

IF ....blowdown water. This could have c-ntributed to the presence of free caustic 
:An the steam gamerator water. Another area of ccnsideratim was the fact 
that the. H. B. Robinson steam generators had been modified in March of 1977 
to reduce moisture carry over. This modificatoin resulted in redcticn of' 
secondary recirculation by decreasing the reeirclaticn ratio to 2.1. It 
vas surised that the cobinatiwi of sev7red blowdown and reduced rerircualatiocn 

:flow could have led to local cancentrations of caustic around the top of the 
tDbe sheet. This. in turn, was said to have been a posaible cause of tube 
deterioration. To a1levate this possibility, another modificaticn of the 
steam generator secondaries was planned.  

The plan was to increase the recirculation ratio from 2.1 to 3.2. This was 
be achieved by raizing the flow restri . t-or plate 3 inches. The flow restrietor 

plate is ccmposed of three secti =3 jzoed together as a single =nit. Each 
section is waspended by two 2 inh diameted r'ds attached by a nut to the 
deck plate above the swirl ne cylnders. HYzzement of the restrictor plate 
can be achieved by turning the nut cn these rods. The original design provides 
8 inches, of mov-emnt of the- restrictor plate from the fully cleaed to the 
fully open position. In cnjuiction with raisiing the restrictor plates and 
increasing the rectrculatiew flw there would also be an accompanying increase 
in moisture carry over. To compensate for this zad reduce the carry over 
to an acceptable level, it was decided that the best approach woald be the 
addition of orifice plates above the swirl vane cylinders. This required 

-grinding out the- existing orifice rings and welding the orifice plated in 
place0  The-welding would consist of a fillet weld attaching the orifice 
flange to the deck plate. See figures 8 and 10 for a view of the secondary 
side 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 modification work.  

However, there was the possibility that the flow restrictor plate could not 
be moved due to the buildup of corrosion products on the support rods and 
plate surfaces. To provide for this contingemTvy, three alternatives were 
delineated* The ideal situation would be successful raising of the restrictor 
plates followed by welding of the orifice plates'. If the plates could not 
be raised, there were two routes that could b& taken. Either the attempt 
at modification could be abandoned and the steam generator secondary sides 
closed up, or the recirculation flow could be increased by grinding out the 
segments that were welded to the flow restrictor plate as a part of the 1971 
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Mod4ficatimc and thsn wsefmig in the oriice psLtes. See the enclo&ed, flow-" 
chart (rigxu'e 16) fcr, thea-. *ttsrnate wor paths, 

I'The decidon to p~rfcorn the Ozvr~e &A to correct the tam. Zcarator 
1tube d&etroratt ziblt ws-s mide ca M-y 24~. At the-, timev woeg waa still 
in 6 n thu po iI.Zvr~ Th (,rd!,r to r'ppozt the a&&- tional I.woicP W~.t1ghse Ca wnsMt~o t' icticn. Bi for the sr~exvdary 
aide m, LL5rti 0  11.4~x wa' t bep '~ b7 Matri- wader Viae irction 
of Wsati nn-ee The a '~~ of to gi accsoa to the sattdary 

mwa7'3 w b#fi= ez thbe (cing Ma. P". Zile find1 Pae of tt,1ViT Plugging 
of Sa_"'All r ctho -2 , the zrzorinxg of Mz.y' 2eo Hoesa 
drairdIng of 5C-'1BI1 mid SC:_nU se~ad-57r7 Zde3, wa.3 bzLA1 and era.-tion of the 
scaffold.ng wa3 finiahed th&t &z~te:n,, felluutg t1ha conpletim. of plmgging.  

Secondazy manzrzys were rsn.me~A e t41. Te7 'aig of M&7 25. The terpsratzre inside 
-the sts~m g r t:alors wai to h-_.Ci a t V-.1 tinx to pvx.it a fe s for vzir~ 
Temperau.e !n SG-1" &-i LI-' C" waa m 1G~ 9ad in4,dtu SOeIIA1' w1-iT ha~d 
betrn dr.-.1red enica the ei of re.rn r, the V -paratue waa15&.1.  
mirnirg r,_ Mz7 26 va;3 -,pE-.. r .:Lg fnal and a-1"ima to the otat 

foldinenAl', hat r-z:n, a. *)n! trzi-sed ft-b Weoight,12e Tarna P...ilfon 
-. with the ori-fice plats i S f-Tr t-r ntzida idisica t To ttl0d( 

the intorior *f the stsajft g~er&t4,;ra9 OtprL V_=q 'vetilator blzwzara were plaoed 
on the s _afolding and c.'i -x 8 -Iir h._2a attached to the bl,-ere to dr Liect 
cooling ai M r flow £rcm 4 e b wer intL'o atea e en~raor Steam gen-srsattra 
"B" and "IC" were also £12 .ed t-) 8 eFei with colwater and drezixcd doc.n iiseveral timea in m effort to rtd~-e thtlr se-_edary side teprturf.  

By10830 P.M., Mn ?Y 279 In *caie i "A had be_:-x lovered to a !le-cl 
ad ecrate for atc.oa3 &id '-; z a tg that tine7 =. air &rvL.,g e%,t thI'e ii: deck plate c5-vers to -*3 to h oT~' flf.w plate &rea0  ?lywF d 
covara wore placed ove Vra -,,m c ' ,1--'d'srd to preit fzredrj objaets 
from fa~gInta tho t7e hi dk plat- caFir were & xid d sA 

asbsto Vb -et was cLLrv t-z th t f'l r'ri -trr plsto for 
yrotcion. Thi;s phae va _.. frleilad 1,7 t & fteoji n Cf M-y 28 ea, Vzll timae 

*wark was beg-un mair ar, ing -,,t the &2 4t ad g eas Mh3rt are dx of these a]guides psr steam gmisratz r5 nd t--Af v.Srt I>'Ved to p.'at-t. the Po0 bibllit7y 
of the s'upptrt red.~ inc2 1z t"hair bjrs s &ving the ra:IeL r piate liftiing 
operatian. The g'uids3 wzzre remv'ad -:n tho ovm!ing of May 28o Tho si7:pzrt 

rod ware- then clcmaned and lu V2 lat&d wlith a rixture of gr~phite emd ala zhtl (noue."Knocker" w~n~h~were thina placed on the watr, r" ~t n 

work begun onrai!D_' the £lsw raat-zi-ttor plate. No d1ffinulty was expp~nieziced I]with ti prtmadtefa i, nSAIw! ~.I~e h 
required 3 ixiches by the mr.,,ritg of May 29. Thisd was acto ",lUe~ed s~lody by 
using the 'kniocker" wrennhes withlolt the aid of chain fa~l .o The 3-um-cess of 
this lifting atterpt indd! atv-d that the c.=pl1ete mcd icartim~ couald be accornmliahed 12without resorting to the tims om-ig wotk. of air axleing out the 1971 mrnidi
tieatimv or abortinsg the eit re mv!dIficat,cLno Work was begim on the mem:ng 
of MVy 29 on air araing out the oite rings from abo-7e the srwirl vwie cylinders ]in O"" 
Meanwhile 9, the temperature In SG-="B" and SG-1C" had bemx lowered to a lmvl 
suitable for work0 . Workers thus entered the two steam~ generators at nomn on 
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May 29 and started grinding out destk plate coverti. This was ecopleItd and 
work on grinding out the cort resd gaides was initiated bbout 6s00 P.M.  
that oeving. The same l l aryeatins that were used onS-"A" 

. were applied- to SG."B" and Se"C". The sport rod guidea were removed from 
SG-B"I on the eve ds.g of May 29. Work was then began en the early morning 
of May 30 in lubricating tie support a and "jak&ag'" up the flow restrictor 
plate. Some difficulty was s4peraied on this lift attept, as the flow re
strictor plate was slightly akd within ot s gertor. Bee r9 emee 

- proper alignmet was atta& idq th lift ws epleted. This particular lift 
proved rather time consuming and was not completed until 8830 P.M. ck-l May 30.  

All of the orifice rings wore remorved from SQ-"A" by noon an May 30, and work 
was begun cn welding in the new erifice plates. There are three plate as!semblies 
for each steam geierator yith the plate assemblies consisting of two halves.  
This arrangement is necessa.-y to provide adequate clearance for rigging the 
plates through the mnzways. Upen fittIg up the plates, it was disco7red 
that there was not adquate clearanc-e fzor the drain tubes that extnded through 
the deck plate. (See Figure 9 fur drin tube locati) Therefore, it vas necessary 
to air are out a 4V inch circular section from the orifice plate. With this 
accomplished, welding proceeded, and the oritlee plate .istallatiai in SG-"A" 
was copleted by the morning of May 3-, 0 support rod guide brackets were 
then welded to the support rods to form a rig-id assembly. This completed the 
work on SG-".A". The secondary side was then cleaned up and finally inspected.  
This was completed by 1sh5 P.M 0 , Ju.me 1.  

Work in grinding out the support rd guide3 of SG-"C" was completed by the 
morning of May .31 . The lifttng ope ratices was then began and completed by 2815 
P.M. that day. Cncirret with trh sg air are removal of the old orifice rings 
from SG-'B" was completed, and weldLng of the new orifice plates was be-za.  
This orifice plate installaticn was copletsd by the morning of Juae 1 and was 
followed by welding of the suport bars tVo the g-2ide bracketis. Final cleaning 
and inspection of SG-"B" were cmpleted by 6800 A.M. cm June 2. Removal of 
the old orifice rings from SG2-"C" was completed by the monaing of June 1, at 
which time welding of its new orifice plates was begunri. This installation 
as well as welding of the support bars to the g.i-de brackets was empleted 
by the morning of June 2. Cleaning and final inspectio were then finished 
up that evening.  

. The secondary side work was thus completed eight days after the initial decision Iiu was made to accomplish.the nmdification. The operation took place in a radiation 
controlled area requiring anti-contmination clothing and air supplied face 
masks. The radiation levels were not high, and exposure limitA did not present 
a problem. Once the interior of the steam generators was cooled enough to 
permit access, the work proceeded witheut major difficulty or interraption.  
However, some time was lost when the air supply pressure regulators were transferred 
to primary side work priorities.  
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SECTICS IV 
RYDROSTATIC TETIG AND SUE2SEQTENT REPAIPS 

1. ..First Hy~drestati!', Tes!t of SG-"A" 

Following the completima of primary Aide repairs and seccndary side modification, 
the next step was hydrostatic testing to assure that the repairs were Ouccessful.  
This test consisted of filling the secondary, pressurizing it to 200 psig, 
and inspecting the prirary side tube cheet area for any sign of leakage. The 
pressure was then to be increased to 800 paig and held for 30 innutes with 
inspections for leakage to be ccducted duing this time. Any laaks obaerved 
were then to be repaired.  

The primary side repair of& SG-="A" was completed on May 27, and the se',ondary 
modification finished on Junce 1 . The sec:adary manywa holes were then cleaned 
with a tap, the bolts lubricated, and the manway torqued in place on the after
noon of June 1. This was f-1owed by filling the secndary side. Pressr"'iation 
was initiated at 8s45 P.M. that evening. A leakig tube (Row 7, Colum 27) 
was detected with pressure less than 200 p3ig. The leakage was on the outlet 
aide and was a continuous stream. Pr-essure was increased to 800 paig and no 
further leaks were noted. A check of the record3 of the plugged tubes revealed 
that the tube leaking during the hydrstic te was supposed to have been 
plugged during the exploalve plupging repairs. The tube had been detected 
via eddy current testing and revealed to be 90 per cent deteriorated. EvidEntly 
the explosive plugging przvoss had led to the rupture of the worn tube, and 
the leakage resulted whan a head of water was placed on the defectiv-e area.  
The fact that the tube was supposed to have been plugged, and yet was not, 
was attributed to an error in locating the defective tube ends on the outlet 
side prior to plugging. The inlet aide locaticnis had been verified pia insertion 
of the eddy current probe and phylical counts, and tubes had been accurately 
plugged. Also the outlet sides on SG-" 1B" and SG-I"C" were verified by physical 
counts. However, the outlet of SG-I"A" had not been 100 per cent checked and 
and error had obviously been made in the plugging operation.  

Qn 4une 29 a recount was made of all the plugged tubes in SG-IA". This revealed 
that three tube ends on the outlet aide which were not defective had been plugged, 
and consequently, three tube ends requiring plugging had been omitted. The 
tubes that were inadvertently plugged were Row 79 Colurm 28; Row 8, Colum 26; 
and Row 8, Column 31. The tuba ends that had been omitted were Row 7, Colurn 27; 
Row 8, Column 25; and Row 8, Column 29. Therefore, three tubes on the outlet 
side and three tubes on the inlet side required 6 plosive plugs installed to 
complete repairs and correct the error that had been made. See Section IV, No.  
3 for details of these repairs.  
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3, Final Repsirs to SG-"A" 

A Westinghouse explosive plugging crew frm the Tampa Division arrived on the 
afternoc of June 2 to plug the outlet tube ends of SG_"A" that had been omitted; 
and to plug the inlet tube ends of the tubes that had been inadvertently plugged.  
Following the recount of tube3 pl-:ged and finfAl criicatiaa the plugging 

a operation was begun on the evening of Juna 2o This plugging operation was 
completed early on the morning of June 3. The subsequent hydrostatic test 
revealed a leak around the plug in tube Row 7, Colrm 27, This leak was noted 
at a pressure of 800 psig as a slight drip. The pressure was held at 800 psig 
for 30 minutes, and the leak developed into a continuous stream.  

The steam generator was drhaned and an attempt made to manually pull the explosive 
plug, but it could not be moved. An ispecton of the bore of the plug revealed 
that it had expanded during -the explosie process, but obvicusly a complete 
bonding to the tube had not beEzn attined. The tube, therefore, required welding 
of the plug to the tube and tube sheet to achieve effective sealing. Welders 
arrived from Westighouse Tampa Ditisica at 10gQ0 P.M. Gn June 3. Welding 
of the plug was then begori. Daring the welding process, a drop of water was 
noted on the plug. Becaase this miAstre would preve-nt welding, work was halted 
until the moisture problem was solved. Evidently, water was present within 
the tube above the plug. The only means to remove the water was to drill a 

* hole in the plug and drain the tute. A drill rig was set up and a 5/16", diameter 
hole was drilled longitudinally through the plugo The tube was thus drained.  
This work proceeded through the evening of June 4.  

Prior to resuming welding,--the ttbe ehetbt around the weld area was preheated 
to assist in evaporating any antrapped water that might remain. The weld of 
the plug to the tube sheet cladding was than completed, and a small plug was 
welded into the bore of the plug to complete the sealing operation. This welding 
was in accordance with Westinghouse Process Specification 82127ML. Dye penetrmat 
inspection of tho welds was successfully performed per Westinghouse Process 

g Specification 86350JA. The welders, weldba-g procedures, end nondestructive .  
testing were in copliance with the ASME Boiler and Pressure Vessel Code, Sections I III, II and tI.  

The hydrostatic test of SG-"A" was then satisfactorily performed with no leaks 
observed. This was completed about 6,00 AM. on the morning of June 5. A 
final cleanliness inspection was made, and the primary manway cover installation 
was completed by 10:30 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 operationi, thus encompassed thirty-five days.  

I] 
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SECTIO V 

HEALTH PH YSICS ASPECT OF REPAIRS 

All the work involving steam generator repaiis was conducted in a radiaticn 
ccntrolled area within the reactor containmeint. The health physics operation 
was admbnistered by H. B. Robinson personnel. The radiation levels on the 
primary side were relatively high. See the enclosed table 4 for a listing of 
these levels. The major time conseming work that was conducted in these areas 
was welding in SG="A." The expl Oie plugging operation did not require mach 
work time within the channel head, other than insertion of the plugs. The 
eddy current testing was also largely a remtote operatian with a rminimum of 
exposare time required.  

Access to the work areas was controlled and mcnitored on a 24 hour basis during 
the entire repair effort. One hxnd.red and forty-eight workmen were involved 
in th3 repairs with a corposite exposure of 1h5.169 man-rem. Sixty of these 
workers accuralated a total quarter exp.sure greater than 120 rem, and one 
worker receivred a quarterly dose greater than 2500 marm but less than 12Herav 
The avcrage oxposure was 981 mrem per man.  

I] 
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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 May 13. A primary leak rate test was 
pbrfbrmed'at that time and revealed excessive primary to secondary leakage 
occurring in SG-"A". Plant shutdown and cooldown ensued. A visual hydrostatic 
test inspection on May 17 revealed a continuous stream of water leaking from 
tube - Row 7, Column 43. To determine the condition of the steam generator 
tubes, eddy current tests were performed on a represent.ative number of tubes 
on the inlet sides of all three steam generators. This inspection revealed 
24 defective tubes, including the leaker, in SG-A". Four defective tubes were 
found in SG-"B"t and two deteriorated tubes in SG-"C". These inspections were 
completed on May 22.  

Concurrent with edly current testing, an attempt was made to pull sections of 
three tubes from SG-"A" for metallurgical examination to determine the cause 
of tube failures. The section of the tubes to be removed were approximately 
six feet long and extended from the bottom 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 defoct tube, a 50 per cent indication, and 
a 80 per cent indication. The zero defect tube was successfully removed.  
However, removal of the other two tubes proved to be very difficult. Therefore, 
in order to stay within the established time schedule, only portions of these 
tubes were pulled with Aprproxmately 30 to 40 inches of each tube remaining 
in the tube sheet and steam generator. This turn of ev'ents required a special 
plugging procedure using 42 inch long welded plugs in the tube stubs to provide 
rigidity and sealing. The tube pulling operation was completed on May 21.  

Explosive tube plugging comme -nced on May 22. This plugging procedure was completed 
on May 25 after two interruptionsg One interruption for the plugging crew 
to get some rest; and a final interruption when a portion of a stainless steel 
nozzle cover fell into the loop 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 inch I.D 0 loop piping and lowering a worker 
into the piping to attach a rope to the cover, which was then withdram from 
the loop.  

Welding of the two 42 inch long plugs in the tube stubs on the inlet of SG-"1A", 
and welding of the explosive plug to the tube sheet cladding in the location 
where the tube section was successfally 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 failing dye penetrant 
inspection, which required grinding and rewelding. Welding was completed on 
May 28.  

Meanwhile, Westinghouse analysis of the tube sections that were removed revealed 
intergranular cracks partially penetrating through the tube walls from the 
outside surface. A study of the existing conditions led to the conjecture 
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that a combination of seredd/blowdoh' and reduced recirculation flow had led 
to cancentrations of cauafic 'n the steam generator tube sheets, and consequently, 
tube deterioration. Blo-'down was secured on October 25, 1971, when a 1 GPH 
primary to secondary leak was discovered in SG-"t A". The reduced recirculation 
flow was a result of a estinghouse secondary side modificatian performed in 
March of 1971. The modification was intended to reduce moisture carryover 
but also had the affect of red-cing the recirculation flow. This reduced flow 
permitted the crud and deposits to settle out on the tube sheet.  

To counteract the adverse affects of the original modificaticn, a second modifi
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 swirl vane cylinders.  

Staging for this modification was begun on May 24. Work then proceeded without 
major difficulty, and t!.. secondary side operations were completed on June 2.  

Hydrostatic tests of SGO1"B" and SG."C" were successfully completed on June 3.  
However, the test of SG-"A" revealed a leaking tube on the outlet side. It 
was then discovered that three tubes that were defect-free had been inadvertatly 
plugged; and ceasequa-tly, three tubes requiring plugs had been omeitted. These 
tubes were explosively plugged on June 3. A hydrostatic test followed, and 
once again the tube was found leaking. This time the leak was around the ex
plosive plug, which had not completely bonded possibly dae to the presence 
of moisture. Welding of the plug to the tube sheet cladding then ensued; and, 
after some difficulty with removal of moisture in the tube, sealing was completed 
on June 5. The hydrostatic test of SG-"A" on the morning of June 5 was successful.  
Thus, from the first detection of the leak until completion of satisfactory 
hydrostatic testing, twenty-two days had transpired. See the enclosed chrono
logical sequence of events and the calendar of repairs for summary of the pro
gression of work.  

The phizt-wasreratdd'to fd11-power operation an June 10. The entire outage, 
therefore, spanned thirty-five days from shutdown for pressurizer spray valve 
repairs until resumption of full service.  
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CHRONOLOSICAL SEQUENCE OF EVTNTS 

May 13 Detected excessive primary to secondary leak in SG-"A".  

May 14 Indicated shutdowa and ecoldown.  

May 17 Opened SG-"A" and foud leakidng tube (Row 7, Column 43). Started 
eddy current testing of SG-"A"- which revealed other defective 
tubes.  

May 17 Decision made to eddy current test SG's "B" and "C".  

May 18 Opened SG "B" and "C"o 

May 19 Completed eddy current test of SG-"A" and started on SG-'"C"I.  
Started attempt to pull sections of 3 tubes frcm SG-"A" at 6:00 
P.M.  

May 19 Installed covers on loop piping nozzles.  

May 20 Succeeded in pulling tube (Row 7, Column 44). Ultrasonic tested 
SG-"B" satisfactorily.  

May 21 Efforts to pull tubes (Row 7, Column L5 and Row 7, Colurn 46) 
were unsuccessful. Only half of tube sections were renmoed.  
Completed eddy current of SG-"C" and started on SG-"B".  

May 22 Completed eddy current testing. Removed hand hole and took 
sample from secondary side. Reverified defective tube locations 
and started explosive plugging of tubes at 3800 P.M.  

May 23 Stopped plugging operation and comenced welding fit up and welding 
of plug to tube sheet. Welders received their rmadimm radiaticn 
exposure. Therefore,.welding was stopped and plugging resumed 
at 4oo P.M.  

May 23 Section of stainless steel nozzle cover fell in loop during 
plugging process at approximately 11g00 P.M.  

May 24 Unsuccessful attempt to remove nozzle cover at 3:00 P.M. Resumed 
welding plugs. Unsuccessful attempt to drain portion of loop 
to remove nozzle cover. Received word that secondary side of 
SG's were to be modified to alleviate tube errosion problem.  

May 25 Resumed plugging at 4h5 A.M. and completed at 2:00 P.M. Dye 
penetrant check of welds was unsatisfactory. Completed erection 
of scaffolding for secondary modification and removed secondary 
manway covers.  
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May 26 Installed blowers to cool secondary side for persannel access.  
Started grinding welded plugs in preparation for reweldtng.  

May 27 Completed welding with satisfactory dye penetrmab check. Work 
begun on grinding out cover plates o- GG-"'A" 

May 28 Uhsuccessfil attempt to remove nozzle cover from loop using 
air-operated clamping device. Completed grinding and lubrication 
of tie rods on SGN"A".  

May 29 Successfully raised flow restrictor plate on SG="A". Began 
grinding on SG-"B" and "C" secondary side. Unsuccessful attempt 

'h .,to remove nozzle cover from loop by pumping out water and sending 

worker in to attach rope to cover. Worker received minor injury 
during attempt.  

May 29 Completed grinding of SG-"B".  

May 30 Raised SGB" flow restrictor plate. Began welding orifice 
plates in SG="A". Remsved nozzle cover from loop.  

May 31 Completed welding orifice plates in SGN"A". Completed raising 
flow restrictor plate in SG-"C". Commenced welding orifice 
plates in SGN"B".  

June 1 Completed welding SG-"B" orifice plates. Inspected portion 
of loop piping between SG's and RCP's with underwater TO. and 
cleaned, using an eductor pump.o Completed work on SG"A" secondary 
and Installed maaway. Started welding orifice plates in SG-"C".  
Hydrostatic tested SG="A" and found tube (Row 7, Column 27) 
leaking.  

June 2 Completed work on SG-"B" and installed secondary nanway. Satis
factorily hydroztatic tested SG"B" and closed primary side.  
Completed work on SG-'C'" and installed secondary manway.  

June 3 Satisfactorily hydrostatic tested SG-"C" and closed primary 
side. Explosively plugged final tubes in SG-"A". Hydrostatic 
tested SG-"A" and found tube (Row 7, Column 27) leaking around 
plug.  

June 4 Seal welded leaking plug in SG-"A".  

June 5 Completed welding on SG-."A", successfully hydrostatic tested 
the unit, and closed primary side.  
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TABL 1 

ILCATIEl OF PLUGGED TUBES IN SG."A" 

ROW COLTRl.N PE'ETRATIC(") RDEARKS 

;$--- 1 ;0 
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_ 7 21 90 

7 27 _ 20 
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-76 60 

7 h3 100 Leaki n Tube 
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. TABLE 2 
LOCATIO OF PLUGGCED TUBES IN SG-"B" 

PEN ETRATION 
ROW COLUMN ($ REMARKS 

18 71 7 All These Tubes 

20 6. 60 were Plugged 

L7 20 85 using explosive 

20 46 75 welding plug 
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TABLE 3 

LOCATIM OF PLUGGED TUBIS- IN SG-'C"f 

1 PNRATIE 
ROW COMThI (%) REMkRKS 

11. 16 h8 75 These tubes were 
plugged using 
explosive welding 

19 4t5 75 plug s 
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