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MPR ASSOCIATES, INC. 

Section 1 

INTRODUCTION 

This report pres ents the res ults of Phase 3 efforts completed by 

MPR As s ociates for the Three Mile Island, Unit 2 (TMI-2) Bottom Head 

Sampling Project. The Phase 3 portion of this project involved in-ves s el 

operations at TMI-2 to physically remove metallurgical specimens from th e 

reactor vessel lower head. 

The in-vessel work was completed over a 30 day calendar period s tarting on 

January 30, 1990, and ending on March 1, 1990. Over this period, fifteen 

(15 ) reactor vessel samples were cut out of the vessel bottom head. In 

addition, fourteen (14) incore nozzle stubs were cut out of the reactor 

along with two (2) incore instrument guide tube sections. All the metal 

specimens were placed in individual lead-filled canisters for shipment to a 

national lab for subsequent examination. Shipment of the samples from TMI 

is s cheduled for mid April, 1990.  

The purposes of this report are to provide a chronology of events over the 

30 day in-vessel period, provide a summary of the s ample locations , types 

and appropriate descriptions, and discuss some of the interes ting find ings 

and problems that occurred while working in the reactor ves s el. This 

report will not discuss the sampling tools or techniques as this has been 

presented in previous reports and will be presented in the final cumulative 

report (Phase 4 report) . 

The remainder of this report includes the following main sections : 

• C hronology of Events -- This section summarizes the events that 
took place over the 30 day in-vessel portion of the project and 
includes dis cussions of boat sample cutting, incore nozzle 
cutting and guide tube cutting. Some of the findings and 
problems that occurred over the 30 days will be discuss ed. 
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• Summary of Vessel Samples -- This section documents the locations 
of the boat samples that were removed from the reactor vessel. 
Information will also be presented on sample cutting times, the 
identification of the lead-filled canisters in which the samples 
were loaded, and specific descriptions of sample types. 

• Summary of lncore Nozzle Samples -- This section documents the 
locations of the incore nozzles that were cut out of the reactor 
vessel. Canisters holding the nozzles are identi fied along with 
estimated nozzle damage and length. 

• Summary of Incore Guide Tube Samples -- This section documents 
the locations of the incore guide tube sections that were cut off 
and prepared for shipment and identifies the canisters holding 
each guide tube section. 
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MPR ASSOCIATES. INC. 

Section 2 

CHRONOLOGY OF EVENTS 

Table 2 -1 and the tables in Appendix A (Table A-1 and A-2 ) summarize the 

chronology of events that occurred over the 30  day in-vessel period at 

Three Mile Island. Table 2-1 provides a summary of the operations that 

were completed including the cutting of vessel samples, the cutting of 

incore nozzle samples and the cutting of guide tube sections. The solid 

lines on Table 2-1 indicate the activities that were originally planned 

prior to going to site, while the broken lines indicate actual work over 

the 30 day in-vessel period. Table A-1 provides a detailed shift-by-shift, 

day-by-day summary of the activities associated with the cutting of the 

vessel samples and the incore nozzle samples. Table A-2 provides a 

detailed summary of the activities associated with the cutting of the guide 

tube sections. 

As noted in Table 2-1, there were several findings and problems which 

resulted in deviations from the planned activities. These are discussed 

below. 

2 . 1 Vessel C leaning 

Two vessel cleaning operations had originally been planned during the 

30 days (Operations No. 1 and 5 on Table 2-1) . The purpose of these 

operations was to remove non-conductive material from the vessel 

surface to permit use of the Metal Disintegration Machining (MOM) 

process to obtain samples. A special wire brush cleaning tool had 

been developed for this purpose. The cleaning operations were 

estimated to require almost four full days to complete. 

After visual inspections of the bottom head, it was decided to skip 

these cleaning steps, as the only debris on the head appeared to be 
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loose, dust-like particles. During MOM cutting on the vessel, the MOM 
cutter head was able to flush this loose debris away from the cutting 

area so that no wire brush cleaning was required. 

2. 2 Initial Vessel Sample MOM Cutting 

As shown on Table 2-1, the initial MOM boat sample cutting operations 

were performed over a period of approximately 15 days, which was seven 

days longer then originally planned. Over this period, eig ht vessel 

samples were successfully cut and stored in lead-filled canisters. 

The vessel sample at position H-7 was not successfully cut. Some of 

the problems with this and other cuts are discussed below. 

There were several major problems which caused the seven day delay, 

including a faulty vessel return ground, poor containment pneumatic 

systems, and electrode vibrator problems. Each of these is discussed 

below: 

• Faulty Vessel Return Ground -- The MOM cutting process used to 
remove the vessel samples requires a return circuit for the 
cutting current (ranging from about 80 amps up to peaks of about 
100 0  amps) . During development and testing, this return circuit 
was provided by a cable attached directly to the material being 
cut and routed batk to the main power supply. Problems developed 
during initial attempts at MOM cutting in the vessel due to the 
quality of the vessel ground. GPU Nuclear had supplied a g round 
that had been used during previous plasma cutting of the lower 
core support assembly (LCSA) . It was found, after the fact, that 
this ground was not connected directly to the vessel material but 
was bolted to the upper core support assembly (UC SA) . The UC SA 
is directly bolted to the LCSA but only rests, by its own weig ht, 
on the vessel. This ground circuit had a higher than desired 
resistance and resulted in stray current paths through various 
containment structures back to the cutting power supply. The 
stray currents caused two primary power transformer failures 
along with the failure of several control and protection relays. 
To correct the problems, redundant power cables were mounted on a 
specially designed fixture which was then routed and clamped 
directly to one of the reactor vessel incore nozzles on the lower 
head of the vessel. The power cables were then attached to the 
main power supply. This corrected the stray current problems. 
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• Poor Containment Pneumatic Systems -- TMI-2 pneumatic supply 
systems in containment were used to power several critical pieces 
of the MOM equipment. After several failures of the equipment, 
inspections were made which revealed an exorbitant amount of 
water in the system. Upon further investigation, it was found 
that, contrary to normal air supply systems, no water separation 
equipment was in use for the containment air system. The air was 
drawn from the atmosphere and supplied directly into containment 
without passing through any type of dryer or water separator. 
Existing equipment for these functions had been disabled. This 
problem is believed to have caused several stoppages of the 
cutting process. In particular this is believed to be one of the 
major reasons why the sample cut at H-7 could not be completed. 
To correct this problem a desiccant dryer was installed in the 
air system. In addition, an after cooler (dehumidifier) was 
ordered and installed near the end of the in-vessel period. 

• Electrode Vibration Problems -- Small air driven turbine 
vibrators are used inside the electrode slide assemblies (mounted 
on the MOM head) to oscillate the electrodes near the work piece. 
This oscillation provides the mechanism by which electric arcs 
are made between the electrode and work piece. The arcs create 
small puddles of molten material in the work piece from which 
small spheres of material are ejected. During cutting operations 
in the vessel, the turbine vibrators ran intermittently and 
sometimes stopped completely. If they could not be restarted, 
the cut would have to be aborted and the MOM head would have to 
be removed from the vessel and rebuilt. Water in the air system 
was not considered to be the only cause of the problem since the 
problem continued, albeit to a lesser degree, after air dryers 
had been installed. Although no one cause for the problem could 
be found, it was discovered later that PCI replacement bearing s 
for the vibrators were not the original manufacturer's supplied 
equipment that had been used throughout testing. To correct this 
problem, the hydraulics system, normally used only to position 
the electrodes, was converted through a MOOG valve to permit 
cycling of the electrodes in a manner similar to that provided by 
the turbine vibrators. This modification eliminated the 
vibration problems. 

In addition to the MOM system problems, two interesting finding s were 

uncovered. During positioning of the MOM head prior to cutting vess el 

sample G-8, it was found that the center of the vessel (over about a 

12 inch radius) is slightly convex as opposed to the concave 

(spherical) shape intended by design. The convex shape is believed to 

be a result of fabrication techniques and not the March 1979 accident. 
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It appears as though the vessel head was not formed exactly 

spherically or that extra weld clad was deposited in the center. The 

orientation of the MOM cutting head and delivery system had to be 

adjusted to permit positioning over the convex G-8 location. 

The second point of interest was found during the final positioning of 

the MOM head on location G-8. Throughout the 30 day in-vessel 

operation there was a thin layer of debris over the lower head which 

could cover and hide small areas of damage. Just before positioning 

on G-8, a set of flush jets in the MOM electrodes were turned on to 

blow nonconductive material away from the cut area. After flushing, a 

tear was uncovered in the vessel clad, similar in appearance to the 

tear at the E-7 nozzle. The tear area was included as part of the G-8 

sample. This may indicate that there are other similar clad tears in 

other parts of the lower head. Time did not allow for a detailed 

cleaning and inspection of the entire lower head. 

2 .3 Incore Nozzle Cutting Operations 

The incore nozzle cutting operations were completed in five days 

versus the originally planned seven. Fourteen nozzles were cut off 

and collected in canisters. No major problems occurred. 

There were, however, several interesting findings. During inspection 

of the incore nozzles, the nozzle designation K-11 was found to be 

undercut apparently due to material flow during the 1979 accident. 

Approximately one half of the total nozzle wall thickness was missing 

over a length of about 4 to 5 inches. The damage was limited to the 

central portion of the nozzle; the bottom and top areas of the nozzle 

(about 3 inches in length each) were visibly undamaged. There were 

several nozzles other than K-11 that were completely melted off, some 

almost flush with the vessel, but K-11 was the only nozzle found with 

undercutting. In addition, the top 6 inch portion of the K-11 nozzle 

was visibly leaning over maybe 10 to 20 degrees as a result of the 

damage. The K-11 nozzle was cut off with the entire damaged region 
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included in the cut nozzle section. The remaining nozzle s tub was 

about 2 inches high. After the K-11 nozzle was cut, what looked like 

resolidified fuel was found in the 5/8 inch diameter hole of the 

remaining nozzle stub. The resolidified material was formed around 

the incore instrument string completely filling the 5/8 inch hole. 

This was surprising since prior to cutting, the top of the nozzle 

appeared clean of any type of debris. This might indicate that molten 

type material flowed into the nozzle either through the top of the 

nozzle or by way of the undercut region midway down the nozzle. 

As a second item of interest, two nozzles {designations G-5 and G-6) 

bubbled after the nozzle wall of the penetration was cut through with 

the saw blade. Both penetrations bubbled several minutes after 

cutting. This would indicate that there were gases trapped in the 

incore string, possibly the result of fuel material which may have 

flowed into the nozzles during the accident. Both the G-5 and G-6 

locations were previously vented on the seal table prior to the start 

of the 30 day in-vessel work. The venting was done as part of work to 

prepare the incore strings for retraction operations. No water or 

noticeable gases were vented from G-5 and G-6 at the seal table. 

It should also be pointed out that during the seal table operations , 

nozzle penetration F-7 leaked water. During venting of F-7 , about a 

five second stream of water was forced out of a 1/4 inch diameter vent 

hole. The incore pipe must have been pressurized since the seal table 

is at elevation 347' and the vessel water level during this operation 

was about at elevation 32 9'. Bubbling of this nozzle, similar to G-5 

and G-6, could not be checked since the nozzle at F-7 was too short to 

attempt a nozzle cut. 

While cutting incore nozzles, it was originally planned to obtain two 

to three peripheral incore nozzle samples. Unfortunately only the 

peripheral Nozzle R-7 was obtained. In other attempts to cut Nozzles 

P-6 and L-2 , the cutting tool and abrasive saw blades were broken or 

constrained. After nozzle R-7 was successfully cut, one attempt was 
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made for P-6. On this attempt the cutting blade broke during 

positioning of the tool. After this, two additional attempts were 

made for Nozzle L-2. During the first attempt, the tool could not be 

installed near the nozzle due to geometry constraints of the lower 

flow distributor plate. Some relatively simple hardware modifications 

were made to fix this problem. After the modifications, a second 

attempt was made for L-2. The tool was successfully positioned on L-2 
but the cut could not be completed due to constraints from surrounding 

incore guide tubes. Due to the tight time schedule, it was decided to 

end cutting attempts on the periphery incore nozzles and proceed with 

the second round of MOM operations. 

2 .4 Retracting Incore Instrument Strings 

The incore string retraction operations were expected to take about 

three days while nozzle cutting operations were performed in parallel. 

Table 2 -1 indicates that the actual retraction operations (over the 

30  day period) were completed on one shift of one day. About three 

days of preparation work, however, had been completed prior to the 

start of the 30 days. Preparation work included the removal of the 

incore seal assemblies on the seal table and the installation of lift 

bails on the incore strings. 

The pull loads on the incore strings that were retracted during this 

operation and the retraction lengths are provided on Table A-1 

(day 2 1; February 19, 1990). Six incore strings were successfully 

retracted. 

2 .5 Cleaning, Measuring, and Installing Seal Plugs 

As shown on Table 2-2 ,  four incore penetrations were cleaned, measured 

and plugged in a period of about 3 days. This is consistent with the 

schedule. No problems occurred while working on these penetrations. 

The seal plugs installed in the penetrations consist of a tapered 

wedge, a mating conical section and a push rod. During installation, 

the push rod is driven hydraulically down on the tapered wedge which 
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expands the outer conical section. Expansion of the conical section 

into the incore pipe and vessel penetration bore provides the 

necessary seal. To provide quantitative feedback that the seals were 

installed correctly, several plugging parameters were measured during 

installation. From previous mock-up testing, it was found that the 

displacement of the tapered wedge in relation to the driving force on 

the push rod provides a very good indication of the quality of the 

seal plug installation. As a result, during each plug. installation, 

these parameters were measured and recorded. The data were then 

plotted in comparison with successful plugging tests completed in the 

lab. The plugging data for each of the four incore penetrations are 

compared to test data on Figures 2-1 through 2-4. As shown, the 

vessel plugging operations for all four penetrations compared well 

with test data. Table 2-2 lists some of the final plugging data 

including final wedge displacement and wedge force. 

On incore E-7 , a two inch piece of a drill string was broken off in 

the nozzle during attempts to clean and prepare the penetration. 

Although no conclusive evidence could be acquired, it appeared from 

visual inspections that the nozzle was slightly bent over the vessel 

penetration bore and that the nozzle and vessel penetration were not 

concentric. This bending of the E-7 nozzle was similar to the bending 

that was seen on nozzle K-11, and could have occurred during the March 

1979  accident. Due to the drill string problem, Nozzle E-7 was 

temporarily abandoned. Additional preparation work was performed on 

this nozzle later in the 30 day period. This work is discussed in 

Section 2 .7 of this report. 

2 . 6 Final Vessel Sample MOM Cutting 

MOM sample cutting was reinitiated after completion of the 

preparation and plugging work on the incore nozzle penetrations. 

The MOM cutting was restarted on Day 23 of the schedule (see 

Table 2 -1) and continued until the end of the 30  days. Due to 

time savings at other points in the schedule, the final MOM 
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cutting was performed almost on schedule. Over the final cutting 

period, a total of seven additional vessel samples were cut and 

stored in lead-filled canisters. Four of the seven samples were 

from incore penetration locations. The other three samples were 

taken from open areas. 

No major problems occurred over the final cutting period. The vessel 

sample at H-8, however, was not completely cut by the MOM process and 

some difficulties did occur in trying to remove the sample. An impact 

weight and pry tool was used, over a period of about 8 hours, to work 

the sample free. Upon inspection of the H-8 sample, (after it was 

removed from the vessel) it was discovered that a piece of one of the 

graphite cutting electrodes must have broken off prior to the cut. 

This most likely happened during positioning and was not noticed due 

to poor water clarity and difficulty with camera operations. As a 

result of the broken electrode, the sample was not completely severed 

from the vessel during MOM cutting. In the process of removing the 

H-8, the bottom edge of the sample, which was not cut by the MOM 

electrodes, was fatigued and the sample was torn free of the vessel. 

This should be considered during examination of the sample. 

2 . 7 Preparation Attempts at Incore Penetration E-7 

As discussed earlier, problems developed during initial attempts to 

clean out, measure and install a seal plug in E-7. A drill string was 

broken off inside of E-7 apparently due to a lack of concentricity 

between the nozzle and the vessel penetration bore. At this point, 

E-7 was temporarily abandoned while the MOM equipment was reinstalled. 

After MOM operations were resumed, parallel operations were initiated 

to complete the preparation and plugging of E-7. , A drill string 

retraction tool was developed that consisted of two spiral wound 

spring steel leads which could be inserted in the flutes of the broken 

drill string. This tool was successfully inserted in the drill string 

flutes but was not able to remove the drill string. 
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At this point, it was decided to drive the broken drill string into 

the penetration such that a plug could be installed. An impact punch 

was used to drive the drill into the penetration about six inches. 

This would have been sufficient to allow the installation of a seal 

plug at a distance slightly shorter than design. A vessel sample 

removed from a penetration plugged in this manner would have been 

about 1 1/2 inches deep and 1 3/4 inches wide compared to the normal 

2 1/2 inches deep and 3 inches wide. Unfortunately at this point, the 

30  day period had ended. The decision was made by the NRC not to 

further pursue the E-7 sample. The final condition of the E-7 incore 

penetration at the end of the TMI work is as follows: 

• A 5/8 inch diameter drill string, about 2 inches long , is lodged 
in the penetration piping about 6 inches below the top of the 
vessel nozzle stub. 

• A seal plug was not installed in this penetration. 

2 . 8 Guide Tube Cutting Operations 

Table 2 -1 indicates that the guide tube cutting operations were 

originally planned to run in series with the 30 day sampling 

activities in the vessel. The guide tube operations were to be 

started after the 30 day in-vessel work was complete. A large tank 

filled with water was going to be placed on the work platform, above 

the reactor vessel. Guide tube sections, hanging on the D-Ring wall, 

were to be placed in the tank for cutting. 

In an attempt to save time and money, a plan was developed to perform 

the guide tube work in parallel with vessel sampling. (After the 

original 3 0  days in-vessel, the GPUN/MPR contract allowed GPUN to 

increase their daily costs by about 30% to account for overhead and 

profit. ) As part of the parallel plan, the top of the 'A' D-Ring was 

used to hold the cutting tank. As shown on Table 2 -1, about four days 

were used to clean the top of the D-Ring and construct the tank and 

scaffolding. Cutting operations were performed over the remaining 

eight days. Note that similar to the original plan, the guide tube 
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cutting work was only performed on day shift as opposed to the three 

shift (around the clock) in-vessel work. 

Problems did occur in the guide tube cutting work. These problems 

were not related to or affected by the parallel operations. It was 

found that the material of the damaged guide tube sections was much 

harder than the as-fabricated stainless steel. In testing , the mock 

up stainless steel guide tube pieces could be cut with a modified pipe 

cutting tool in about an hour. In addition, a back-up abrasive saw 

tool could cut a guide tube in about four hours. 

During cutting of the actual damaged guide tubes, the modified pipe 

cutter tool broke several times and not once was the tool able to 

complete a cut. It took about eight hours for the abrasive saw tool 

to cut half way through a guide tube section. 

As a result of these problems, only two guide tube pieces were 

successfully cut. Two additional canisters were loaded with the 

stainless steel shavings of the cutting work. 
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OPERATION 
THIRTY DAY IN-VESSEL PERIOD 

(NOTE 1) 
FIFTEEN DAY EX-VESSEL PERIOD fOR GUIDE TUBES 

(NOTE 8) 

1 2 3 4 5 6 7 II 9 10 11 12 13 14 15 16 17 111 19 20 21 22 23 24 25 26 27 211 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 

1. v-1 Surface Cleaning in Open Areae 

Install double wheel wire brush 
cleaning tool 
Clean opprox 1 0 open areas for 
sampling 

2. V...t Sampli"'J in Open Area•/Collection/Cannr 
Handii"'J 

- Install MOM equipment 
Cut opprox 7 samples and place in canisters 

3. Nozzle Cutti"'J/Colleetion/Canloter Handii"'J 

- Install abrasive cut-off saw 
- Cut opprox 14 nozzles and place in canisters 

4. Retraction/Parking of In-core lnetrument StrlnQI 

- Install retraction equipment on seal table 
Retract about 10 in-core strings and pork 

5. Venal Surface Cleaning at Nozzle Location• 

- Install wire brush nozzle cleaning tool 
- Clean opprox 10 nozzle areas 

6. Clean ond Meooure Nozzle 10./lnotall Plug• in 
Nozzle Piping 

- Install in-core system 
- Clean hole, measure 10, install plugs in 

approx 5 nozzles 

7. V- Sampli"'J at Nozzle Locatione/Coll.ction/Canieter 
Handling 

- Install MOM equipment 
- Cut approx 5 samples and place in canisters 

8. Prepare Area for Guide Tube Sampling 

- Clean area - Install cutting tonk/tools 

9. Cut Guide Tube Section• 

- Install cutting tools in tonk 
- Cut approx 10 guide tubes and place in canisters 

I-+-! (Note 2) 

-��·+•1--l•o+•+-•1--1•+•!--l•o+•+--1•-+• (Note 3) 

-!•-+•+-•�� (Note 4) 

I I 
� (Note 5) 

H--j (Note 2} 

•I•.; • (Note 6) 

-+-�-�-""-�-�-(Note 7) 

�•-+·1--t I I I I j 
��-""·+-·!· ·+--�-

(Note 9) 

I I I 
Noles: Legend: 
1. Thirty day period storied 0700 hours. January 30. 1990 and ended 1100 hours. t.4orch 1. 1990. - Planned Operations 
2. Vessel cleaning was not required. 3. Eight open samples were removed and placed in canisters. 
4. Fourteen in-core nozzles were cut and placed in canisters. 
5. Six in-core instrument strings were retracted on day 21 {February 19. 1990). 
6. four in-core nozzle penetrations were prepared (counter sunk, brushed and measured) and sealed. 
7. Seven boot samples were removed, four at in-core nozzle penetrations and three in open areas. 
8. Original pions called for guide tube cutting operations to be per1ormed in series with in-vessel operations. 
9. Due to cutting problems, only two guide tube samples were removed. 

SUMMARY OF OPERATIONS DURING 
TMI-2 VESSEL SAMPLING PROJECT 

TABLE 2-1 

• • • • • • Actual Operations 

MPR ASSOCIATES 
F -7.3-30-310 (A) 
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Inner Diameter 
Measurement 

Nozzle (Inches) 

E-ll 0. 603 

H-8 0. 6 10 

H-5 0. 602 

D-10 0.614 

Table 2-2 

SUMMARY OF 
INCORE NOZZLES THAT WERE 

CLEANED, MEASURED AND PLUGGED 

Size of 
Expander Final 

Outer Wedge Driving 
Diameter Force 
(Inches) ( LBF ) 

0. 590 14, 3 00 

0. 590 15, 200 

0. 590 13, 900 

0. 600 14, 300 

Final 
Wedge Displacement 

(Inches) 

1.15 

1. 25 

1.10 

1.15 
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MPR ASSOCIATES, INC. 

Section 3 

SUMMARY OF METALLURGICAL SAMPLES 

A summary of all the metallurgical specimens removed during the 30 day 

in-vessel period at Three Mile Island, Unit 2 is provided on Table 3-0. 

This table lists the sample type (vessel sample, incore nozzle sample, or 

guide tube sample) and the designation of the canister holding the sample. 

3.1 Summary of Vessel Samples 

A summary of the reactor vessel samples removed during the 30 day 

period is provided on Table 3-1. This table lists the vessel samples 

that were removed (in the order they were removed}, the cutting times, 

and any particular problems or comments related to the cutting. The 

canisters in which the samples were placed are also designated on 

Table 3-1. 

Figure 3-1 shows the location and orientation of each of the samples 

that were removed from the lower head. 

3.2 Summary of Incore Nozzle Samples 

A summary of the incore nozzle samples removed during the 30 day 

period is provided on Table 3-2. This table lists the nozzles that 

were cut off (in the order they were cut}, the cutting times, the 

nozzle stub heights and any other relevant information. The canisters 

in which the nozzles were placed are also designated. As shown, two 

incore nozzle stubs were placed in each canister. This was done to 

reduce shipping costs. The 1-13-C shipping cask can hold six 

canisters per shipment and one shipment was estimated to cost around 

$30, 000. In some cases the two nozzles in each canister were not 

distinguishable based on their heights. For these cases, a notch was 

3-1 





placed on one of the two nozzles as an identifying mark. The notch 

was made by nicking the side of the nozzle with the abras ive s aw 

blade. 

Figure 3-2 shows the locations of each of the nozzles that were cut 

and removed from the vessel. Also shown are the nozzles that were too 

short to cut and the nozzles in which seal plugs were ins talled. 

3.3 Summary of Incore Guide Tube Samples 

A summary of the incore guide tube samples removed during the 30 day 

period is provided on Table 3-3. This table lists the guide tube 

sections that were cut off, the cutting techniques and any other 

relevant information and/or problems. The canister designations in 

which the guide tubes were placed is also provided. Note that two 

additional canisters are listed on Table 3-3. The metal s havings from 

the guide tube cutting work were collected and placed in these 

canisters for evaluation if desired. 

Figure 3-3 shows the location of each of the guide tube samples in 

relation to the lower head. 
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Canister I. D. 

MPR-5-1 

MPR-5-2 

MPR-5 -3 

MPR-5-4 

MPR-5-5 

MPR-5-6 

MPR-5-7 

MPR-5-8 

MPR-5-9 

MPR-5-10 

MPR-5-11 

MPR-5-12 

MPR-5-13 

MPR-5-14 
' 

MPR-5-15 

MPR-5-16 

MPR-5-17 

MPR-5-19 

MPR-5-2 1 

MPR-5 -2 3 

MPR-5-2 4 

MPR-5-25 

MPR-5-26 

MPR-5-42 

MPR-5-43 

MPR-5-44 

Table 3-0 

SUMMARY OF ALL METALLURGICAL 
SPECIMENS REMOVED DURING 30 DAY PERIOD 

Sample 
Location 

L-6 & E-ll 

K-12 & M-10 

M-9 & E-7 

G-5 & R-7 

K-13 

H-8 

K-7 

F -10 

E-6 

L-9 

H-4 

E-8 

F-5 

G-8 

L-11 & H-9 

H-5 & D-10 

H-8 & K-11 

M-8 

D-10 

M-10 

K-5 

NA 

NA 

M-11 

H-5 

E -11 

Sample Type 

Incore Nozzles 

Incore Nozzles 

Incore Nozzles 

Incore Nozzles 

Open Area Vessel Sample 

Vessel Sample at Nozzle Location 

Open Area Vessel Sample 

Open Area Vessel Sample 

Open Area Vessel Sample 

Open Area Vessel Sample 

Open Area Vessel Sample 

Open Area Vessel Sample 

Open Area Vessel Sample 

Open Area Vessel Sample 

Incore Nozzles 

Incore Nozzles 

Incore Nozzles 

Open Area Vessel Sample 

Vessel Sample at Nozzle Location 

Incore Instrument Guide Tube Sample 

Incore Instrument Guide Tube Sample 

Incore Instrument Guide Tube Shavings 

Incore Instrument Guide Tube Shaving s 

Open Area Vessel Sample 

Vessel Sample at Nozzle Location 

Vessel Sample at Nozzle Location 





.. 
Location Sample HOH Head Oate ""A"" Electrode ··a·· Iota 1 

Type Rebuild I Cut Cut Time £ lect rode Cut Time 
Completed ( hr:min) Cut Time ( hr:min) ( hr :min) 

K-7 Open- 4 2/6/90 9:55 13:00 22:55 
Area 

F-10 Open- 5 2/7/90 7: so 4:35 12:25 
Area 

E-6 Open- 6 2/8/90 5:40 4: IS 9: 55 
Area ( Note 3) 

L-9 Open- 6 2/10/90 4:35 4 :OS 9:40 
Area 

H-4 Open- 10 2/12/90 6: so 6 : 40 15:30 
Area ( Note 3) 

£-8 Open- 11 2/13/90 8:00 5:10 13:10 
Area 

r-s Open- 12 2/13/90 4:45 4:10 8:55 
Area 

G-6 Open- 13 2/14/90 4:35 3 ss 8:30 
Area 

K-13 Open- 14 2/22190 4 40 4. l s 8: 55 

Area 

£-II Norzle IS 2/22/90 5 JO 4 ss I 0:45 

H-5 Nozzle 16 21231�0 4 10 4 25 8 35 

Table 3-1 

SUMMARY OF 
REACTOR VESSEL SAMPLES 

Sample Canister 
Severed I. 0. 

Yes HPR-5-7 

Yes HPR-5-8 

Yes HPR-5-9 

Yes HPR-5-10 

Yes HPR-5-11 

Yes HPR-5-12 ( Note I) 

Yes HPR-5-13 ( Note I) 

Yes MPR-5-14 
(Note l) 

Yes MPR-S-5 

Yes MPR-5-44 

(Note I) 

Yes MPR->-4J ( Note I) 

[ lectrode 
Vibration 
Type Used 

Turbine 

Turbine 

Turbine 

Turbine 

""A"" side: Turbine 
""a·· side: 20% Turbine 

60% Hydraulic 

""A"" side: S imu It aneous 
Turbine and 
Hydraulic 

··a"" side: Turbine 

""A"" side: Hydrau I ic 
··a·· side: Simultaneous 

Turbine and 
Hydrau l•c 

Simultaneous Turbine and 
Hydrau I ic 

S 1mu ltaneous Turb 1ne and 
Hydrdu I ic 

S lmlJ 1t a neous T urb 1 ne and 
Hydrdu l1c 

Simultaneous Tu rb t ne and 
Hydrdu l1c 

l'dge I of ? 

Comments 

Cut made with primary transformer only providing 25 volts. 

Aux i 1 iary transformer reconnected back into system at ha If way 
point in ""A"" cut Cutting voltage was set at 30 volts and 
system was adjusted. Resulting cut rate was 0.6 �nch per 
hour 

HOM head was modified and E-6 sample cut with head rotated 90" 
from standard oriental 1on. [ -6 sample included lower crack 
portion e•tending from £-7 nozzle. 

No cuttIng prob ll!llls. 

Turbine vibrator operation intermittent on "A" electrode cut 
Turbine vibrator failed on ··a·· side. Hydrau I ic v 1brator used 
'"prototype HOM design was used to finish ··a·· s1de cut. 

No cutting problems. 

I, 
No cutting problems. ,: 

II 
1' ,, r 

G-6 sample cut with HOM head rotated 90" from standard ii or lentat ion. HOM head would not sit properly dun ng prev • ous 
attempts with standard or 1entat ion li 
Cut was started at 04 40. 2122190 fo llow1ng a seven day penod !1 
cut camp leted used to cut. preo and sea I 1 ncore nozzles H 
r 1rst HOH cut at nozzle loc,lt 10n Camera m HDH t--ead showe•l !; 

,. 
s tight interference betwt>en nozzle stub and flush f 1tt 1ngs on !I electrodes. Th1s Interference prevented sample frOTI be1ng " 
completely severed and r�tdlned bv the electrodes :I -,! 
The tctbs of the H-S samp le could not tJe completely severed ;· ir There was also concern at the tune that the Sal"lple ""dS not I' severed on the bottom Unt 1 1 th 1 s r:onc:ern could he re!:.O lvPd 
1t .,as dec 1 ded to temoorrtrlly suspend sample C.Jtll ... q itt non lr ; . 
locat ton� --





Location Samp le MOM Head 
Type Rebui l d  I 

M-8 Open - 1 7 
Area 

H - 8  Nozz l e  18 

H-11 Open - 19 
Area 

0 - 10 Noz z le 20 

� ·  

- � 

Date 
Cu t 

Comp l et ed 

2/24/90 

2 /25/90 

2/26/90 

2/27 /90 

''A'' [ lect rode 
Cu t Time 
{ hr : min ) 

4: 15 

4 : 50 

4 : 30 

5:15 

"B" 
[ lect rode 
Cut I ime 
( hr : min ) 

3 : 40 

4 : 55 

4: 15 

5 : 40 

Tot a 1 
Cut Time 
( hr : min ) 

1:55 

9:45 

8:45 

10:55 

T ab l e  3 - 1  

SUMMARY OF 
REACTOR V E S S E L  SAMPL ES 

Samp le Can i ster 
Severed I � 0 .  

Yes MPR -5-19 
{ Note I )  

No HPR - 5-6 
{ Note Z )  

Yes HPR -5-42 

Yes HPR - 5 - 21 

[ l ect rode 
Vi brat ion 
Type Used 

Simu l t aneous T urbine and 
Hydrau I ic 

Simu l t aneous Turb i ne and 
Hydrau l 1 c 

S i multaneous Turb i ne and 
Hydrau 1 ic 

S i mu l t aneous Turbine and 
Hydrau 1 i c  

Page 2 o f  Z 

------ --

Comments 

Whi le cut t ing H- 8 samp l e .  tabs on H-5 samp le were b r ok en w 1 t h  
min 1ma l effort using a chise l tool . HOH cut t ing of no z z l e  
samp les was resumed nex t cut . 

Ha l function mg camera in MOM head made dep l oying head at H � R 
l ocation extremely diff i c ult . Unsevered H-8 samp l e  req uired A 
hours to break free us i ng crust impact t oo 1 due to uncut  area 
aprox 1/2 i nc h  x 2 inches at bot t om  of samp l e . F a d ure to 
comp lete cut was a t t ributed to e lectrode damage s u s t a i ned 
whi le dep lov 1 nq 

No cut t i ng problems. 

0 -10 noz z l e  s t ub was approx . 2 \ inches long New e l ectrode 
deS i gn was used with f l ush f i tt i ngs wh i c h  cou l d  not int e r f e re 
with non l e .  

1 .  T h e  samp l e  w a s  severed . T wo  smal l s i de tabs were left o n  t he samp le The t abs were broken free wit h  m m 1ma l effort when the sample was removed from t he vesse l and p l aced in a canister. 

T he sample was not comp letely severed appa rently due to a broken cut t i ng e lect rode . The samp l e  was broken free from the vesse l using a pry bar and i mpact punch. 

3 . The vessel c uts attempted following HOM head rebu l lds 1 7  and 19 were aborted due to e lect rode t urb • ne v 1 brat or problems . 

I 





) N E  

) tJ E 

�� � l 

l rJ E 

f\ f'l l 

r_r ' L  t 

Nozz l e 
Loc a t i on 
( No t e  1 )  

L - 1 1  

H - 9  

H - 5  
I ' l � " P. I 'iM· ru J 

D - 1 0  (l?"l h  ) t)M· I'U ' 

K - 1 1  

H - 8  
(G <> P 1  
. � ('. l• flt ) 

E - 1 1  
(e"'r. l  ')r •- ru l  

L - 6  

Date  Approx i mate  
Cut  S ampl e 

Length  
ti nches ) 

2/ 1 5/90 1 0  

2/ 1 5/90 1 0  

2/ 1 5/90 6 

2/ 1 5/90 4 

2/ 1 6/90 9 

2/ 1 6/90  2 - 1/2  

2/ 1 6/90  1 0  

2/ 1 6/90  9 

.. 

C a n i s t e r  
I .  D .  

( No t e  2 )  

M P R - 5 - 1 5  

MPR - 5 - 1 5  
( Notched }  

MPR - 5 - 1 6  

MPR - 5 - 1 6  
( Notc hed } 

MPR - 5 - 1 7  

MPR - 5 - 1 7  

MPR - 5 - 1 

MPR - 5 - 1 
( No t c hed ) 

T a b l e 3 - 2  

SUMMARY OF  
TM I - 2 I NCORE NOZ Z L E  

SAMPLES  

Rea s o n  for Se l ect i on 

Undamaged Nozz l e Samp l e 
for Compa r i s o n  w i t h  
Damaged Nozz l e s 

Potent i a l l y Damaged I 
Nozz l e 

Damaged Nozz l e 

Damaged Nozz l e/Al t e r -
nate  MDM Samp l e 
Locat i on 

Damaged Nozz l e 

Damaged Noz z l e/ Pr i mary 
MDM Samp l e Locat i on 

Damaged Noz z l e/ Pr i mary 
MDM Samp l e Locat i on 

Undamaged Noz z l e C u t  t o  
A l l ow Acc e s s fo r MDM 
Head  at M - 6  L oc a t i on 

Page I o f  2 

Nozz l e Cond i t i on/Comme n t s  

Nozz l e was  f u l l 1 2  i nc h e s  l ong . 

Noz z l e was  fu l l 1 2  i nc h e s  l ong . 

Nozz l e was  approx i mate l y  6 i nc h e s  t a l l pr i or 
to  c u t . The nozz l e was  c u t  o ff f l u s h  w i th  
t h e  v e s s e l . 

Nozz l e wa s approx i ma te l y  5. 5 i nches  t a l l . 

Nozz l e was fu l l 1 2  i nches l ong , howeve r ,  
from 3 i nches to  8 i nches above t h e  ves se l  
s u r face  t h e  nozz l e was bad l y  d amaged w i th  
one - h a l f of  t h e  wal l t h i c kne s s  me l ted away . 

Noz z l e wa s approx i mate l y  6 i nc h e s  l ong po s t -
acc i dent . Abo u t  two i nc h e s  o f  t h i s  nozz l e  
wa s broken o f f  d u r i ng l ower h e ad d e fue l i ng .  

N o z z l e  wa s fu l l 1 2  i n c h e s  l ong  w i t h  m i nor  
d amage to  upper  3/ 1 6  i nc h  wa l l s e c t i on .  

Nozz l e wa s fu l l 1 2  i nc h e s  l ong . 

- - -- - --·-





ltJ ( L 

I P £ L  

A N L  

1 t i E L  

I NLL 

itJ E L  

Nozz l e Date  Approx i mate  
Loc at i on Cut  S amp l e 
( No t e  1 )  Length  

( I nc h e s ) 
K - 1 2  2/ 1 6/90 9 - 1 / 2  

M - 1 0  2/ 1 6/90 4 t o  5 

M - 9 2/ 1 6/90 7 

E - 7  2/ 1 7/90 1/2  

R - 7 2/ 1 7/90 1 0  

G - 5  2/ 1 8/90 1 - 1/ 2  

Note s : 

.. 
C a n i s ter  

I .  D .  
( Note  2 ) 

MPR - 5 - 2  

MPR - 5 - 2  
( Notched ) 

MPR - 5 - 3  

MPR - 5 - 3  

MPR - 5 - 4  

MPR - 5 - 4  

T a b l e 3 - 2  

SUMMARY OF  
TM I - 2  I NCORE NOZ Z L E  

SAMPLES  

Rea son for Se l ect i on 

Und amaged Nozz l e C u t  t o  
A l l ow Acce s s  f o r  MOM 
Head at K - 1 3  Locat i on 

Damaged Nozz l e S amp l e 

Damaged Nozz l e Samp l e 

Damaged Nozz l e/ P r i mary 
MOM S amp l e Loc at i on 

Damaged Nozz l e S ampl e 

Damaged Nozz l e 
S amp l e/A l ternate  MOM 
Sampl e  Locat i on 

Page 2 o f  2 

Nozz l e Cond i t i on/Comme n t s  

Nozz l e  wa s fu l l 1 2  i nc h e s  l ong . 

Noz z l e wa s approx i mate l y 4 to 5 i nc h e s  l ong . 

Nozz l e wa s 7 i nc h e s  to  1 0  i nches  l ong w i th  
m i nor  d amage to t h e  to� o f  the  nozz l e .  

Nozz l e wa s severe l y d amaged and wa s 
approx i mate l y  2 i nches  t a l l . Three at temp t s  
were requ i red to  compl ete l y  cut  the  nozz l e .  

Nozz l e  was fu l l 1 2  i nches  l ong . The top o f  
t h e  nozz l e h ad fuel adhered to i t  wh i ch 
prot ruded approx i mate l y  1 i nc h  above o f  the  
nozz l e .  

Noz z l e was  approx i mate l y 4 i nc h e s  t a l l . 

1 .  T h i s  t ab l e i n c l ude s  o n l y  n o z z l e s  t h at were c u t . The  fo l l ow i ng  n o zz l e s  were too  s h o r t  t o  c u t : F - 8 ,  E - 9 ,  G - 6 , G - 9, 
F - 7 .  Al s o  per i phera l  n o zz l e s  L - 2  and  P - 6  c ou l d not  be c u t  d u e  to i n te r ference  o f  s aw t o o l  w i t h  f l ow d i s t r i bu tor  
p l a t e  and  o ther  noz z l e s . 

2 .  Two n o z z l e s t ub s  were p l aced i n  e a c h  c an i s te r . When  requ i red , a n o z z l e wa s notc hed  for i de n t i f i c a t i on p u rpo s e s . 
N o t c hed  nozz l e s a re i nd i c a t ed i n  t h i s  c o l umn . 

' 





S amp l e Can i ster  Date  
L o c a t i on I .  D .  C u t  

Compl e t ed 

M - 1 0  MPR- 5 - 23 2/2 5/90 

K - 5  MPR - 5 - 24 2/2 7/90 

G u i de Tube MPR- 5 - 2 5 NA 
S h a v i ng s  

G u i d e Tube MPR - 5 - 26 NA 
S h a v i ng s 

Note : 

1 .  L ength  o f  s amp l e wa s not reco rded . 

Tab l e 3 - 3 

SUMMARY O F  
GU I DE TUBE  SAMPLES  

Aprpox i ma t e  T o o l  
Leng t h  U s ed t o  Make 

C u t  

( Note  1 )  T r i - to o l : f i r s t  1 3/8 i nch  o f  wal l t h i c kn e s s  
Abra s i ve Saw : l a s t  1 / 2  i nch  of  wal l t h i ckne s s  

8 "  Tr i - to o l : f i r st · !  3/8 i nch  of  wal l t h i c kne s s  
Abra s i ve S aw :  l a s t  l / 2  i nc h  o f  wa l l t h i c kne s s  

NA NA 

NA NA 
I 





N OTES: ( 1 )  SAMPLE CUT AT E-e LO CATION W ITH M OM HEAD ROTATED 1 0 °  
FF\OM STANDARD ORIEN TAT!Ofot TO INCLUDE CF\AC. ·  

UORTH 

I c D 

LOWER GRID RIB SECTION 

M A X IM IM  ACCESS FOR SA MPLE 

REM OVAL ON BOTTOM HEAD OF 

REACTOR VESSEL 

( 21 SAMPLE CUT AT G-8 LO CATION W ITH M OM  HEAD t:IOTATEO trfJ 
BECAUSE TH E  HEAD WOULD NOT SIT P ROPERLY AT S TANDARD 
ORIEN TATION . 

E F Q 

. ·.. 

H K 

...... • 

L 

• • •  
' 

N 0 p R 

REACTOR VESSEL LOW ER HEAD 
I IN SIDEJ 

INCORE PENETRATIO N S  IN REACTOR VESSEL 
LOWER HEAD 

�-..t-- 1 . 5 11 5'' P ITCH 

I TYP ICAU 

LOCATION AND OR I E N TATION OF R E ACTOR VE SS E L  SA MPLES 

F IG U R E  3 - 1  

15 

14 

13 

12 

11 

10 

• 

• 

1 

• 

I 

4 

3 

2 

MPA ASSOCI AT E S  
F - 7 3 - 3 0 - 3 0 3  

4 /  Z / 1 0  





N ORTH 

A 

FLOW D ISTRI B UTOR 

HEAD 

B c 

LOWER GRID RIB SECTION 

D 

I!T 

M A X IM UM  ACCESS FOR SA MPLE 

REM OVA L ON BOT TOM HEAD OF 

REACTOR VESSEL 

LEGEND : 

E F 

, ... 
• .. 

[iT 

® 
[!] 
& 

G 

...... 
" 

N OZZLES CUT 

N OZZLES CUT, P R EP P ED,  M EA SURED AND SEA LED 

NOZZLES TOO SH ORT TO BE CU T  

H K 

·� 
�'(!) 

L M N 0 p R 

® 
� 
® 

�· 

R EACTOR VESSEL. LOWER HEAD 
I IN SIDEI 

INCORE PENETRATION S IN R EACTOR VESSEL 
LOWER HEAD 

....... --+-- 1 . 5 8 5"" P ITCH 
I TYP ICA U  

15 

14 

13 

12 

11 

10 

• 

• 

1 

• 

5 

4 

3 

2 

LOCATION OF INCOR E N OZZLE SA MPLES 

F IG UR E  3 - 2  

W F' R  II.SSOCIATES 
' - 1 3 - 3 0 - 3 0 2  

4 1 2 / 1 0  





NORTH 

A 

FLDW O ISTAIB UTOR 
HEAD 

8 c 

LOWER GRID RIB S ECTION 

0 

l tl. 1 

' 

M A X IM UM  A C CESS FOR SA M P L E  

REM OVAL ON BOT TOM  HEAD O F  

REACTOR V E S S E L  

0 IHCORE IH STR\M EN TATION GlAC E  T U B E  SA M P LE LO CATIONS 

E F 

, .... 
• •• 

.... .. 

141 .• 
• • 

--. .. ... 
• 
•· 

Q H K 

IDrlM 
• .. 

··a.ve ...... 
� • 

,, ... 
• ••• • I 

C• .JI 
• 

--

.• .. .  
• • 

L N 0 p 

• • •  
• • 

(ij 
11.11 
• 
• 

u•• 
• I • 

. .. .  
' 

REACTOR VESSEL LDWER HEAD 

UN SIDE) 

INCORE PENETRATION S IN REACTOR VESSEL 

LDWER HEAD 

,.._--t-- 1 . 5 e 5 "  P I TCH 

I TYP ICA U  

1 5  

1 4  

13 

12 

tt 

10 

• 

• 

T 

I 

I 

4 

3 

2 

LOCATION OF GUIDE TUB E  SA MPLES 

FIGU R E  3 - 3 
III P A  -'SSOCIA T E S  

1' - 7 3 - 3 0 - 3 0 '  
" ZI I O  





MPR ASSOC IATES, INC. 

APPEND IX A 

DETAIL SUMMARY OF V E S S E L  SAMPLING ACTIVITIES  





Date/Day Sh i ft 

1/30/90 1 
Day 1 
0700  
Hou r s  

2 

3 

Tab l e A - 1 

DETA I LED  SUMMARY OF  VtSSEL  SAMPL E CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS 

Samp l i ng Ac t i v· i t i e s  Performed Probl ems Encountered 

Comp l eted connec t i ng PC I MOM c u t t i ng - - - - -

system that  wa s s t aged i nto  t he  reactor  
bu i l d i ng 1 / 29/90 . 

I n s t a l l ed s pooge can  i n  C PS . - - - - -

I n s t a l l ed umb i l i c a l  can  i n  1 8  i nc h  work  
s l ot .  

I - - - - -

I n s t a l l ed MOM Head Hol d i ng C an i n  2 4  - - - - -

i nc h  wor k  s 1 ot . 

Removed TV camera from too l  i n  rac k and - - - - -
prepared i t  for i n s t a l l a t i on i n  t he  MOM 
head . 

I n s t a l l ed MOM s add l e p l ate  on  Thompson  - - - - -

ra i l s .  

St aged s add l e p l ate  for i ncore de l i very - - - - -

system i n  RB . 

F i n i s hed a s semb l y of  t he  Mod i f i ed - - - - -

A l t e r n a t e  Ma n u a l  Too l Po s i t i oner  
( MAMT P ) . 
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Sol ut i on/Comment s  

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

------ - ·- -





Date/Day 

1/30/90 
Day 1 
0700 
Hours  
( Co n t ' d )  

1 / 3 1/90 
Day 2 

2/ 1 / 90 
Day 3 

Tabl e A - 1 

DETA I L ED SUMMARY OF VESSEL  SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS 

Sh i ft I Saml!_l i ng Act i v it i e s Perfo rmed 

3 I Pl aced umb i l i c a l s  i n  umb i l i c a l  can . 

( Cont ' d )  I I n s t a l l ed c amera  i n  MOM head . 

1 

2 

3 

Connected MOM h ead to  umb i l i c a l s and 
put  i n  MOM Ho l d i ng can . 

St arted Operat i on Chec k s  o f  MOM Head . 

Re s umed Operat i on C h e c k s . 

Con t i n ued chec k o f  bad t ran s fo rme r . 

I n s t a l l ed Mod i f i ed A l te rn ate Manu a l  
T o o l  Po s i t i on e r  o n  s add l e p l a t e . 

Comp l eted Opera t i on Chec k s  and s t a rted  
to  dep l oy the  MOM head a t  Loc a t i on H - 7 .  

Cen t e red s add l e p l a t e  on  t he  Thomps o n  
ra i l s  a n d  d e l i v e red MOM head  t o  
L o c a t i on H - 7 . 

Prob l ems Encountered 

Al l worked s t opped 
0400 hours  bec a u s e  
requ i red Un i t  Work 
I n s t ruct i on s i gnature s  
were n o t  comp l ete . 

Aux i l i ary trans former wa s 
b l own d u r i ng arc s t r i ke . 
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So l ut i on/Comment s 

Cogn i z ant  Eng i neer  
( Defuel i ng Support ) was  
cont acted to  get 
s i gnatures . 

The trans forme r wa s 
chec ked wh i ch i nd i c ated 
a s hort  i n  p r i mary 
co i l . The  cause  o f  the  
s hort c i rcu i t  wa s not  
i dent i f i ed .  Dec i ded to  
rep l ace the  t ran s former 
w i t h  one from the  spare 
QOwer s uppl y un i t .  





Date/Day 

2/ 1 /90 
Day 3 

2/2/90 
Day 4 

Tab l e A - 1 

DETA I LED  SUMMARY OF  V ESSEL  SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS  

Sh i ft I Sam_plil'l_g_ Act i v i t i e s Performed 

1 I St arted c u t t i ng .  
( Cont ' d )  

2 

3 

Re sumed cutt i ng at  H - 7  l oc at i on .  

Removed the  MOM sy s tem from reactor  
v e s s e l  and comp l eted MOM head 
Rebu i 1 d # 1 .  

Comp l eted Rebu i l d  # 1  Operat i on C hec k s . 

Redep l oyed t h e  MOM sy s t em at Loc at i on 
H - 7 .  The head wa s pos i t i oned a s  c l o s e  
a s  po s s i b l e  ( ±  1 / 4  i n c h )  t o  t h e  
o r i g i n a l  l oc a t i on s o  t h a t  the  
e l e c t rode s  wo u l d  be i n  t h e  s l ot s  o f  t he  
prev i o u s  p art i a l c u t . 

Probl ems Encountered 

Arc i ng i n  power s upp l y 
re l ay s  c a u s ed cu t t i ng to  
be s topped . 

C u tt i ng s topped becau se  
" A " e l ec t rode t urb i ne 
v i brator fa i l ed .  

The  h e ad wa s not  i n  t h e  
s ame s i de - to - s i de 
l oc a t i on a s  o r i g i n a l  
dep l oymen t . 
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Sol ut i on/Comment s  

Two re l ays were checked 
and found to be 
cyc l i ng .  A g round w i re 
was found burnt . An 
a l ternate g round l oop 
through wor k  p l a t form 
and steel  wheel s on  
power supp l y wa s the 
s u s pected c a u s e . The 
power supp l y was 
i so l ated by putt i ng a 
rubber mat underne ath  
the  wheel s .  

L ubr i cant  sprayed i nto  
a i r  supp l y and " A "  and 
"B" a i r s u p p l i e s were 
swi tched . " A "  t u rb i ne 
v i brator wou l d  not  
s tart . 





Date/Day Sh i ft 

2/2/90 1 
Day 4 ( Cont ' d )  
( Cont ' d )  

2 

3 

Tab l e A - 1 

DETA I L ED SUMMARY OF  VESSEL  SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS 

Sampl i ng Ac t i v i t i e s Performed 

Resumed c u t t i ng . 

Comp l eted " A "  s i de c u t . 

S t arted " B "  s i de c u t . 

- - - - -

- - - - -

- - - - -

Probl ems Encountered 

- - - - -

Drop i n  " A "  e l ectrode 
fl u s h  d i s c h a rge pre s s u re 
w i t h  no  c h ange i n  f l ow 
rate  i nd i c a t ed an  
apparent l ea k .  

"B" s i de w i l l  not  c ut . 
Drop i n  f l u s h  d i scharge 
pre s s u re w i t h  no  ch ange 
i n  fl ow noted for "B"  
s i de .  

C u t t i ng was  s l ugg i s h 
apparent l y  due  to a i r  i n  
hyd rau l i c s fl u i d .  

Second aux i l i ary 
Tran s former wa s b l own . 

--------
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Sol u t i on/Comment s  

- - - - -

" B "  e l ectrode f l u s h  
chec ked and found OK 
i nd i cat i ng probl em i n  
"A "  s i de down s t ream o f  
fl u s h  box . 

owe s supp l y to  the  
fl u s h  p ump i nc reased 
res u l t i ng i n  i ncrease  
fl ow and pre s s u re . 

No act i on at  t h i s t i me .  

Cu t t i ng s topped . 
Dec i s i on made to  
rep l ace  trans former but  
not  i nc l ude i t  i n  t h e  
c u t t i ng c i rcu i t .  
Dec i ded to  i mp rove  
g round i ng on  the  ve s s e l  
bot t om head . 





Date/Day 

2/3/90 
Day 5 

Sh i ft 

Tab l e A - 1 

DETA I L ED SUMMARY OF  VESSEL  SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS 

Samp l i ng Act i v1 t i e s Performed 

Made hardware i mp roveme n t s  to t h e  MOM 
sys tem a s  fol l ows : 

a )  Separated t h e  a i r s u pp l y  t o  the  
v i brators  and  exhau s t  pump s . 
Pump s were s upp l i ed by l oc a l  
serv i ce pane l  a n d  v i brators  were 
s upp l i ed by a i r man i fo l d on  " A "  
D - R i ng .  

b )  Ordered a re fr i gerant  a i r dryer 
to  remove mo i s t u re from a i r  
s u p p l i ed t o  v i brators . 

c )  Att ached MOM g round w i re s  to  
nozz l e G - 1 3  t o  bet ter g round t he  
ve s s e l  bott om head . 

I n s t a l l ed a new aux i l i ary t ran s former , 
however , i t  wa s d i s connected from t he  
sys tem unt i l  t he  c au se s  for the  t ran s 
former damage were known . 

Repl aced severa l  d amaged rel ay s i n  t he  
powe r s u pp l y  box . Howeve r ,  to  prevent  
damage to  the  sy s t em due  to  re l ay 
c h a t t e r , t he  powe r s u p p l y box wa s 
rew i red w i t h  j umpe r s  i n s t a l l ed to  
byp a s s  re l ay s wh i c h contro l  c u t t i ng 
vo l t age . C u t t i ng wa s done  w i t h  
2 5  vo l t s . 

Prob l ems Encountered 

Page 5 of 3 1  

Sol u t i on/Comment s  





Date/Day 

2/3/90 
Day 5 
( Cont ' d )  

2/4/90 
Day 6 

Sh i ft 

2 

3 

1 

2 

Tabl e A - 1 

DETA I L ED SUMMARY OF  VESSEL  SAMPL E CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS  

Sampl i ng Act i v i t i e s Performed 

Removed the  MOM sys tem from the  reactor  
ves s e l  and comp l eted Rebu i l d  #2  and  
Operat i on Checks . 

Redep l oyed the  head at  Locat i on H - 7 .  
Ag a i n the  head was  pos i t i oned a s  
c l o s e l y a s  po s s i b l e  to  t h e  o r i g i n a l  
l ocat i on .  

Re s umed cutt i ng .  

Repos i t i oned the  MOM head . 

Removed the  MOM sys t em from t h e  reactor 
ve s s e l  and s tarted Rebu i l d  #3 . 

Comp l eted Rebu i l d  # 3  and Operat i on 
Chec ks . Dep l oyed MOM h e ad at  Locat i on 
K - 7  and  s t a rted c u t t i ng .  

Removed the  MOM sys tem from the  reac tor  
ve s se l  and comp l e t ed Rebu i l d  # 4 . 

I n s t a l l ed de s i c c a n t  a i r  d ryer  to  d ry 
t he  t u rb i ne v i bra t o r  a i r  s u p p l y .  

Probl ems Encountered 

"A "  s i de e l ectrode wou l d  
not c u t  p a s t  2 . 7 " and " B "  
s i de c u t  very s l owl y .  

Dur i ng repos i t i on i ng the  
" A "  e l ec t rode was broken 
i n s i de t h e  c ut . 

Turb i ne v i brators on " A "  
e l ectrode qu i t  one  hour  
i nto  c u t . 

Page 6 of  3 1  

Sol ut i o�Comment s  

Entry made to  better  
pos i t i on the  e l ect rodes 
i n  the  part i a l cut 
s l ot s . 

Dec i ded to  rebu i l d  head 
and i n s t a l l a de s i ccant  
a i r dryer u p s t ream of  
the t u rb i ne  v i brator s . 

( De s i ccant  d ryer 
ava i l a b l e on  s i t e ) . 

Refr i gerant  d ryer had 
not  yet been d e l i v ered 
to  s i te .  





Date/Day Sh i ft 

2/4/90 3 
Day 6 
( Cont ' d )  

2/ 5/90 I 
Day 7 

2 

3 

2/6/90 I 
Day 8 

2 

3 

Tab l e A - I 

DETA I LED  SUMMARY O F  VESSEL  SAMPLE  CUTT I NG 
AND I NCORE NOZZ L E  CUTT I NG OPERAT I ONS  

S amp l i ng Act i vh i e s Performed 

Comp l eted Rebu i l d  #4, Operat i on Checks  
and redep l oyed head a t  Locat i on K - 7 ,  
a l though  not  i n  c u t  s l ot s  o f  prev i ou s  
p art i a l c ut . S t arted cut t i ng .  

Cont i n ued c u t t i ng a t  l ocat i on K - 7 . 

Cont i n ued c u t t i ng a t  l ocat i on K - 7 .  

Cont i n ued cut t i ng at l ocat i on K - 7 .  

Cont i n ued c u t t i ng a t  l ocat i on K - 7 .  

Comp l eted c u t t i ng a t  K - 7 l oc a t i on after 
approx i mate l y  2 3  hours  o f  c u t t i ng .  
Severance o f  the  s amp l e wa s ver i f i ed .  
Made entry to  retr i eve the  s amp l e .  

P i c ked and p l aced t h e  K - 7 s amp l e i n  
c an i s t e r  MPR - 5 - 7  u s i ng the  s amp l e 
g rabber tool . 

Removed MOM sy stem from re actor  v e s s e l  
a n d  s t a rted Rebu i l d  # 5 . 

Comp l e ted Rebu i l d  # 5  and Opera t i on 
C h e c k s . Dep l oyed MOM head  a t  F - I O  
l ocat i on and s t a rted c u t t i ng .  

Du r i ng c u t t i ng ,  t h e  e l ec t ron i c s were 
adj u s ted  wh i c h i mp roved cut r a te  
s i gn i f i c a n t l y .  C u t  rate  wa s i nc re a s ed 
t o  0 . 6  i nc h  pe r  h o u r  wh i c h decrea sed 
t o t a l  cut  t i me t o  about 10  h o u r s . 

Prob l ems Encountered 

- - - - -

- - - - -

Cutt i ng very s l owl y .  

- - - - -

- - - - -

Dur i ng ret r i ev a l , the  
s amp l e was  not  reta i ned 
i n  t he  MOM head due to 
operator  error . 

- - - - -

- - - - -

- - - - -

- - - - -
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Sol u t i on/Comment s  

- - - - -

- - - - -

Con t i nued c u tt i ng .  
W i l l  adj u s t  e l ec t ron i c s 
1 ater . 

- - - - -

- - - - -

The s amp l e wa s p i c ked 
and p l aced i n  t h e  
can i s ter  u s i ng t he  
s amp l e grabber tool . 

- - - - -

- - - - -

- - - - -

- - - - -

I 





Date/Day 

2/ 7/gO 
Day g 

2/8/gO 
Day 1 0  

Sh i ft 

1 

2 

3 

Tab l e A - 1 

DETA I LED  SUMMARY OF  V E S S E L  SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS  

S amp l i ng Act i v 1 t i e s Performed 

Rew i red t he  aux i l i a ry t ran s former back  
i nto t he  sy stem w i t h  c u t t i ng vo l t age  
set  at  30  vo l t s . Mod i f i ed fu se  
arrangemen t  for t r an s formers  to  prov i de 
separate  fu s i ng for each  t ran s former . 
I n s t a l l ed an  acce l e rometer  or  t he  MAMTP 
to  mon i tor  operat i on of  the  t u rb i ne  
v i brators . 

Comp l eted c u t t i ng at  F - 1 0  l oc at i on 
a fter  approx i mate l y 1 2  1/2  hours  of  
c u tt i ng .  Severance o f  the  s amp l e wa s  
ver i f i ed .  Ret a i ned the  s amp l e i n  t h e  
MOM h e a d  and  d ropped i t  i n to  Can i s t e r  
MPR - 5 - 8 . 

Removed MOM sys t em from reactor  ve s se l  
and comp l eted Rebu i l d  #6  ( i nc l uded 
mod i f i c at i on s to  c u t  w i t h  MOM head 
rotated go • from s tandard o r i entat i on ) . 
Comp l eted operat i on checks  and s t arted 
to  depl oy t he  head at  l oc at i on E - 6 .  

Cont i nued dep l oy i ng MOM head a t  E - 7  
c rack  l oc at i on .  

Prob l ems Encountered 

Head wou l d  not  s i t  
proper l y o n  the  ve s se l  
s urface a n d  i t  wa s 
not i ced t hat  the  MOM head 
support  s t ructure 
i n terfered w i t h  hyd rau l i c  
f i t t i ng s . 
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Sol u t i on/Comment s  

Head rotated go • t o  
acce s s  crack  
i nd i cat i ons  adj acent  to  
penetrat i on E - 7 .  

Dec i ded to  remove t he  
MOM sy s t em from t he  
reactor  ve s s e l  and  move 
the  hyd rau l i c  f i t t i ng s . 





Date/Day Sh i ft 

2/8/90 1 
Day 1 0  ( Cont ' d )  
( Co n t ' d )  

2 

3 

2/9/90 I 1 
Day 1 1  

2 

Tab l e A - 1 

DETA I L ED SUMMARY OF  V E S S E L  SAMPL E CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS 

Sam l i n Act i vl t i e s Perfo rmed 

Removed MOM system from reactor v e s s e l  
a n d  moved hydrau l i c  f i t t i ng s  s uch  t h a t  
i nt erference was  no l onger po s s i b l e .  
Redep l oyed the  MOM head a t  Locat i on E - 6  
over  the  l ower crack  extend i ng from 
i ncore nozz l e E - 7 . S tarted c u t t i n9 . 

I Compl eted c u t t i ng at  E - 6  l ocat i on after  
approx i ma t e l y 10  hours  o f  cutt i ng when 
s e v e r a n c e  o f  the s amp l e was  ve r i f i ed . 
Ret a i ned the  s amp l e i n  the  head and 
dro��ed i t  i nto  Can i ster  MPR - 5 - 9 . 

I Removed MOM sy s tem from the  re actor  
ve s se l  and  comp l eted Rebu i l d  # 7  and  
O�erat i on Checks . 

I Dep l oyed o f  MOM head at  Locat i on G - 8 . 

S t a rted dep l oy i ng a t  L - 9  l oc at i on .  

Repa i red c amera and  dep l oyed head a t  
Locat i on L - 9 . S t a rted c u t t i ng .  

Removed MOM sy s t em from reactor  ve s s e l  
and  comp l eted  Rebu i l d  # 8  and  Operat i on 
C h ec k s . 

Probl ems Encountered 

MOM head wou l d  not s i t  
properl y on  the  ve s se l  
s u r face . 

Du r i ng p l a t form rot a t i on 
camera wa s d amaged . 

" A "  e l ect rode t u rb i ne 
v i brators  qu i t  twe n ty 
m i n u t e s  i n t o  t he  c u t . 
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Sol ut i o�Comments  

Severa l  attempt s were 
made at the  var i ous  
l oc at i on s  i n  the  G - 8  
area , however none were 
succe s s fu l . Dec i ded to  
abandon G -8  and t ry 
ag a i n  l ater . 

E n try made t o  rep a i r  
c amera . 

Dec i ded to  p u l l too l  
and rebu i l d  head . 





Oate/Oay 

2/9/90 
Day 1 1  
lCont ' d ) 

2/ 1 0/90 
Day 1 2  

Sh i ft 

3 

2 

Tab l e A - 1 

DETA I L E D  SUMMARY OF  VESSEL  SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS 

Page 10  o f  3 1  

Samp l i ng Act i vi t i e s Pe rformed 

Redepl oyed head at  Locat i on L - 9  i n  a 
p o s i t i on away from t h e  part i a l c u t . 

C omp l eted cut  a t  Loc at i on L - 9  a fter  
approx i mate l y 9 1 / 2  hours  o f  c ut t i ng  
when  severance  of the s amp l e was  
v e r i f i ed .  Ret a i ned the s amp l e i n  t h e  
MOM head a n d  d ropped i t  i n t o  C a n i s t e r  
MPR - 5 - 1 0 .  

S t aged a n i t rogen bot t l e  and t h e  
refr i gerant  a i r  d ryer  i n to  t h e  reactor  
bu i l d i ng .  The  n i t rogen bott l e  wa s to  
p rov i de dry a i r to  t e s t  t u rb i ne  
v i brators  d u r i ng rebu i l d s .  

I n s t a l l ed the  re fr i gerant  a i r d ryer . 

Removed MOM sy s t em from re actor  ve s se l  
a nd  comp l eted Rebu i l d  #9  a nd  Operat i on 
C hec k s . 

Dep l oyed MOM head a t  Locat i on H - 4 . 
Attempted c u t . 

Removed MOM sy s tem from re actor  v e s s e l  
a n d  t omp l eted Rebu i l d  # 1 0 .  

S t a rt ed Rebu i l d  # 1 0  Operat i on C h e c k s . 

Probl ems  Encountered Sol ut i on/Commen t s  

Ne i t her  " A "  or  " B "  I The too l  wa s removed 
t u rb i ne  v i brators  worked . from the  reactor  v e s se l  

and rebu i l t .  

Du r i ng rebu i l d ,  " A "  
t u rb i ne v i brator  a i r 
s u p p l y qu i c k d i sconnect  
was  found  to  be l oo s e . 

The  qu i c k - d i s connect  
wa s t i gh tened . 





Date/Day 

2/ 1 0/90 
Day 1 2  
( Co n t ' d )  

2/ 1 1/90  
Day 1 3  

Sh i ft 

3 

2 

T a b l e A - 1 

DETA I L ED  SUMMARY OF  VESSE L SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS 

Sampl i ng Act i vi t i e s Performed 

Re s umed Rebu i l d  # 1 0  Opera t i on Checks . 

Comp l eted Rebu i l d  # 1 0  Operat i on Chec k s , 
d e p l oyed the  MOM head  a t  Loc at i on H - 4  
a nd  s t a rted cutt i ng .  

Cont i nued to t roub l e s hoot  a i r s u p p l y 
p re s s u re probl em . 

The  f l ow l i m i t i ng chec k v a l ve  wa s 
removed  and  a i r  s upp l y  wa s bac k to  
1 00 p s i . 

C on t i n ued c u t t i ng a t  H - 4  l oc a t i on w i t h  
i n t e rm i t t e n t  t u rb i ne  v i b r a t o r s . 

Probl ems Encountered 

E l ect rode c l earance 
mea s u remen t s  cou l d  not  be  
t a ken  bec a u s e  of  fa i l ed 
s o l eno i d  v a l ve t h a t  l oc k s  
the  " B" e l ect rode 
po s i t i on .  

A i r s u p p l y to  t u rb i ne 
v i brators  wa s 65  p s i  
i n s te ad o f  1 00 ps i . 

Prob l em w i t h  t u rb i ne  
v i brator  a i r s upp l y 
d i scovered . F l ow l i m i te r  
c l o s ed u p s t re am of  a i r 
d ryer d u r i ng automat i c  
b l owdown o f  refr i gerant 
a i r d ryer . Meanwh i l e  " A "  
t u rb i ne  v i brators 
s topped . 

C u t  p rog r e s s ed very 
s l owl y .  

Page 1 1  o f  3 1  

Sol u t i on/Comment s  

A spare va l ve wa s not  
ava i l ab l e .  P i p i ng was  
i n s t a l l ed to  byp a s s  the  
fa i l ed va l ve . 

Troubl e s hoot i ng c a u s e  
of  l ow a i r  pre s s u re 
wh i l e  c utt i ng .  

Dec i ded to remove f l ow 
l i m i ter  and rep l aced i t  
w i t h  a h i gher  c a p ac i ty 
one i f  pos s i b l e .  

Dec i ded to  cont i n ue  
c u t t i ng .  





Date/ Day 

2/ 1 1/90  
Day  1 3  
( Cont ' d )  

2/ 1 2/90 
Day 1 4  

Sh i ft 

3 

2 

Tab l e A - 1 

DETA I L E D  SUMMARY OF  V ESSEL  SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS  

Sam__()_l i ng Ac t i v i t i e s Perfo rmed 

" A "  s i de cut  comp l eted and " B " s i de 
s t a rted . 

Reconnected hydrau l i c  v i brat i on 
h a rdware and  re s t a rted c u t t i ng w i t h  
performance  comparabl e to  c u t t i ng w i t h  
t u rb i ne v i brator s . Comp l eted c u t t i ng 
a t  H - 4  l ocat i on a fter  approx i mate l y  
1 5  1/2  hours  o f  c utt i ng .  Severance o f  
t h e  s am�l e  wa s ver i f i ed .  

Ret a i ned s amp l e i n  the  head and p l aced 
i t  i n  s amp l e Can i s t e r  MPR - 5 - 1 1 . 

Removed MOM sy s t em from reactor  ve s se l  
a n d  comp l eted Rebu i l d  # 1 1 a n d  operat i on 
chec k s . Dep l oyed head  a t  E - 8  l oc at i on .  

S t a rted c u t t i ng a t  Loc a t i on E - 8 .  On 
t he  " A "  s i de c u t , bot h hydrau l i c  and  
t u r�i ne v i brat i on were t u rned on , 
however  o n l y t h e  hyd r a u l i c  v i brat i o n 
worked . 

Probl ems Encountered 

2 hours  i n to  c u t  " B "  
t u rb i ne  v i brators  fa i l ed 
and w i l l  n o t  re s t art . 

Page 1 2  o f  3 1  

Sol ut i on/Commen t s  

I n  a prev i ou s  des i gn 
i terat i on of  MOM 
sy stem , v i brat i on wa s 
prov i ded so l e l y  by 
s i n u so i da l  pre s s u re 
appl i ed to  hyd r a u l i c s .  
Th i s  h ardware wa s s t i l l  
i n  sy stem . The  
dec i s i on was  made to  
reconnect t h i s  h a rdware 
to f i n i s h the c u t . 





Date/Day Sh i ft 

2/ 1 2/90 3 
Day 1 4  
( Cont ' d )  

2/ 1 3/90 1 
D ay 1 5  

2 

Tab l e A - 1 

DETA I L ED  SUMMARY OF  V ESSEL  SAMPL E CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS 

Sampl i ng Act i v'it i es Performed Prob l ems  Encountered 

Comp l eted " A "  s i de c u t . When " B " s i de - - - - -
cut  s t a rted , t urb i n e  v i brator worked . 
Hyd rau l i c  v i brat i on wa s t u rned off  to 
determ i ne  i f  c ut t i ng w i th  j u s t  t u rb i ne 
v i brators  wa s bet t e r  t han  w i t h  bot h  
t u rb i ne a n d  hyd rau l i c  v i brat i on .  

Comp l eted c u t t i ng a t  Locat i on E - 8  a fter  - - - - -
approx i mate l y 1 3  h o u r s  of  c u t t i ng when 
the " B " e l ect rode wou l d not cut any 
further . 

Removed MOM sys tem from reactor  v e s s e l  - - - - -

and comp l eted Rebu i l d  # 1 2  and Operat i on 
Checks . 

Attempted to  dep l oy head a t  Locat i on Aga i n ,  the  head wou l d  not  
G -8  for s econd t i me .  s i t  p roper l y a t  t h i s 

l oc at i on .  

De p l oyed h e ad at  L o c a t i on F - 5  and  - - - - -

s t arted c u t  w i t h  t u rb i ne and  hyd r a u l i c  
v i brat i on .  

Page 1 3  o f  3 1  

Sol ut i on/Comment s 

No s i gn i f i c ant  
performance d i fference  
was  found  between 
cu t t i ng w i t h  both  
t u rb i ne a nd  hydrau l i c  
v i brat i on vers u s  
t u rb i ne v i brat i on on l y .  

Sma l l tabs  l eft on  
s i de s  o f  E - 8 . Samp l e 
w i l l  be removed l ater . 

- - - - -

Dec i ded to  dep l oy a t  
F-5 and  wou l d  t ry to  
depl oy the head at  G - 8  
l oc at i on l ater  w i t h  
head rotated go • from 
s tand ard or i entat i on .  

-
- - - -

------





Date/Day Sh i ft 

2/ 1 3/90 3 
Day 1 5  
( Co n t ' d )  

2/ 1 4/90 1 
Day 1 6  

2 

Tab l e A - 1 

DETA I L ED SUMMARY OF V E S S E L  SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS 

Samp l i ng Ac t i v 'it i e s Performed 

Comp l eted cutt i ng at F - 5  l oc at i on a fter  
approx i mate l y  9 hours  of  c ut t i ng when 
" B " e l e c t rode wou l d  not  cut any 
further . 

Remo ved MOM sy s t em from reactor  ve s se l  
and comp l eted Rebu i l d  # 1 3  ( i nc l uded 
mod i f i c at i on to  rot a te MOM head go o 
from s t andard o r i entat i on) . 

Comp l eted Rebu i l d  # 1 3  Operat i on Chec k s . 
Moved s add l e p l a t e  outward 1 0 "  to  
fac i l i t a te  dep l oy i ng a t  G - 8 . 
Succe s s fu l l y  dep l oyed MOM head at  
Locat i on G - 8 .  

Comp l eted cut  a t  G - 8  l ocat i on a fter  
approx i mate l y  8 1 / 2  hours  o f  c u t t i ng 
when " B "  e l ectrode wou l d not  c u t  any 
further . 

Removed MOM sy s tem from ve s se l , 
depowe red e l e c t ron i c s and removed 
s add l e p l a te . 

Comp l e t ed Rebu i l d  # 1 4 . 

Prob l ems  Encountered 

S i m i l a r to E - 8 ,  sma l l 
t abs  l e ft on s i de s  o f 
s amp l e .  

- - - - -

Bot tom o f  ves s e l  wa s 
convex v e r s u s  concave 
apparen t l y  due  to  
fabr i c at i on proce s s  ( h i gh 
we l d overl ay area) . 

Sma l l t a b s  l e ft on s i de s  
o f  s ampl e .  

- - - - -

- - - - -

Page 1 4  o f  3 1  

Sol ut i on/Comment s 

Samp l e w i l l  be broken 
free w i t h  a c h i s e l  too l 
and ret r i eved w i t h  t he  
s amp l e grabber tool . 
Dec i ded to do t h i s  
1 ater . 

- - - - -

Movement  of  s add l e 
p l ate  1 0 "  a l l owed 
dep l oymen t .  

S amp l e w i l l  be broken 
free w i t h  a c h i s e l  tool  
and retr i eved w i t h  the  
s amp l e grabber tool . 
Dec i de to  remove MOM 
sys tem and  t hen 
re t r i eve E - 8 ,  F - 5  a nd 
G - 8  s amp l e s . 

- - - - -

- - - - -





Date/ Day 

2/ 1 4/90  
Day  1 6  
( Co n t ' d )  

2/ 1 5/90 

Sh i ft 

3 

1 

2 

Tab l e A - 1 

DETA I L ED  SUMMARY OF  V E S S E L  SAMPL E CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS  

Sampl i ng Act i v i t i e s Performed 

Staged and a s s embl ed c h i s e l  too l  and 
s amp l e g rabber too l . 

U s ed ch i s e l  tool  to  bre a k  s amp l e s  from 
G - 8 ,  E - 8  and F - 5  l oc at i on s . 

Ret r i eved s amp l e s  from the  bottom head  
and  p l aced them i nto  can i s t e r s  bel ow : 

a )  G - 8  p l aced i n  C an i s t e r  MPR - 5 - 1 4 .  
b )  E - 8  p l aced i n  Can i s t e r  MPR - 5 - 1 2 .  
c )  F - 5  p l aced i n  Can i s t e r  MPR - 5 - 1 3 . 

Removed c h i s e l  too l  and s t aged and 
a s sembl ed abra s i ve s aw tool . Rep l aced 
g rabber j aws for s amp l e ret r i e v a l  w i t h  
j aws for nozz l e ret r i eva l . 

C ut  Nozz l e  L - 1 1 .  

Attempted to c u t  Nozz l e E - 7  w i t h  t h e  
abra s i ve s aw too l  pos i t i oned on  Noz z l e  
F - 7 . 

Prob l ems  Encountered 

B l ade touched ves se l  
before c u t t i ng E - 7 . 

Page 1 5  o f  3 1  

Sol ut i on/Comment s  

Pos i t i on i ng s l eeve mu st  
be  ra i sed to  c u t  E - 7 .  
Tool cou l d not  be 
removed w i t h  out  a 
Hea l th  Phys i c s  
Techn i c i a n ,  s o  dec i s i on 
was  made to  c u t  H - 9 .  





Date/Day 

2/ 1 5/90 
( Cont ' d )  

2/ 1 6/90 
Day 1 8  

Tab l e A - 1 

DETA I L ED SUMMARY OF  V ESSEL  SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS  

Sh i ft 

2 

Sampl i ng Act i v i t i e s Performed 

C u t  Nozz l e H - 9 . 

( Cont ' d )  I Pl aced Nozz l e s H - 9  and L - 1 1  i n  s ampl e 
Can i s t e r  MPR - 5 - 1 5  u s i ng t he  s amp l e 

_grabber tool . 

3 I C u t  Nozz l e H - 5 . 

1 

Notc hed and cut  Nozz l e D - 1 0 .  

P l aced Nozz l e s  H - 5  and D - 1 0  i n  C an i s te r  
MPR - 5 - 1 6  u s i ng t h e  s ampl e grabber  tool . 

C u t  Nozz l e K - 1 1 .  

C u t  Nozz l e  H - 8 .  

P l aced Nozz l e s  H - 8  and K - 1 1  i n  C an i s t e r  
MPR- 5 - 1 7  u s i ng t he  s ampl e g rabber too l . 

C u t  Nozz l e  E - 1 1 .  

Notched  Noz z l e L - 6 to  d i s t i ng u i s h i t  
from Noz l e E - 1 1 .  C u t  Nozz l e  L - 6 . 

P l aced Nozz l e s  E - l l  and  L - 6  i n  C a n i s t e r  
M P R - 5 - 1 u s i ng t h e  s amp l e  g ra bbe r too l . 

Probl ems Encountered 

Page 1 6  of 3 1  

Sol ut i on/Comments  





Date/ Day 

2/ 1 6/90  
Day  1 8  
( Cont ' d )  

2/ 1 7/90  
Day 1 9  

Sh i ft 

2 

3 

T ab l e A - 1 

DETA I LED  SUMMARY OF  VESSEL  SAMPL E CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS 

SaRIJll i11_9_ Act i v'i t i e s Performed 

Attempted to cut  Nozz l e G - 5  anchor i ng 
t he  s aw tool  on Noz z l e H - 5 .  

Cut  Nozz l e  K - 1 2 .  

Probl ems Encountered 

The  too l  cou l d not be 
anchored on Nozz l e H - 5  
bec a u s e  t h e  H - 5  nozz l e 
s t u b  wa s too  s hort . 
There wa s no  a l ternate  
a nchor  nozz l e for cutt i ng 
Noz z l e G - 5 .  

Attempted to  c u t  Nozz l e E - 7  pos i t i on i ng 1/4 " i nto  nozz l e the  
t h e  abras i ve s aw tool  on Nozz l e F - 7  b l ade  s t arted t o  cut  i n to  
ag a i n .  t h e  v e s s e l . 

C ut  Nozz l e M - 1 0 . P l aced Nozz l e s M - 1 0  
and K - 1 2  i n  Can i s t e r  MPR - 5 - 2  u s i ng the  
s ampl e grabber too l . 

Cut  Nozz l e  M - 9 .  

At tempted to  cut  Nozz l e G - 6 . Approx i ma te l y  1 1/2 
i nc h e s  i n to  c u t , bl ade 
s t a rted t o  cut i nto  
ve s s e l . 

At t empted to  c u t  Nozz l e  E - 7  pos i t i on i ng I Ag a i n  the  too l  cut  i n to  
from F - 7  aga i n  u s i ng a h i g h e r  s l eeve  the  v e s s e l . 
po s i t i on .  

Page 1 7  of  3 1  

Sol u t i on/Commen t s  

When t he  s aw bl ade 
exten s i on i s  mounted on 
the  tool for cutt i ng 
per i pheral  nozz l e s , a n  
at tempt w i l l  b e  made to  
cut  Nozz l e G - 5  
ancho r i ng the  s aw too l  
on Nozz l e K - 5 .  

S l eeve mu s t  be ra i sed 
aga i n  or  smal l er b l ade 
( 6 "  or  8"  d i ameter ) 
s hou l d be u s ed . 

A s econd attempt was  
made to  cut  t h i s nozz l e  
h i gher  wh i ch was  
u n s ucce s s fu l . Cut  wa s 
made t h rough the  i n core 
s t r i ng . 

The s l eeve cou l d  not  be 
ra i s ed any h i g h e r . 
Dec i ded to  a t t empt  t o 
c u t  E - 7  u s i ng F - 8  a s  
ancho r i ng noz z l e .  





Date/Day 

2/ 1 7/90 
Day 1 9  
( Cont ' d )  

Sh i ft 

1 
( Cont ' d )  

2 

Tab l e A - 1 

DETA I L ED SUMMARY OF  VESSEL  SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS 

Sampl i ng Act i v i t i e s Performed 

Attempted to cut  Nozz l e E - 7  ancho r i ng 
the  s aw tool  on Nozz l e F - 8 .  

T i l ted the  s aw too l  and c u t  Nozz l e  E - 7 .  
Nozz l e s l i ve r  about  1 / 2  i nc h  h i g h was  
cut  off . 

P l aced Nozz l e M - 9  i s  can i s ter  MPR- 5 - 3 . 
Second nozz l e s t u b  w i l l  be l oaded i n  
t h i s c an i s t e r  l a ter . 

Rema i n i ng nozz l e s  to  be cut  w i t h  s aw 
too l  i n  convent i on a l  con f i gurat i on were 
j udged to be too s hort . 

A s s emb l ed the  s aw too l  e x t en s i o n and  
corres pond i ng s l eeve for c u t t i ng 
pe r i phera l n ozz l e s . 

C u t  No z z l e R - 7 .  

Probl ems Encountered 

Aga i n  t h e  too l  c ut  i n to  
t he  ve s se l . 

Nozz l e s l i v er  was  too  
smal l to  grab  w i t h  s ampl e 
grabber too l . 

Page 1 8  of  3 1  

Sol ut i on/Comment s 

Al though  t h i s  attempt 
fa i l ed ,  i t  wa s obv i ou s  
t hat  t h e  cut  cou l d  be 
made . The b l ade needed 
to  be ra i sed on l y 
s l i gh t l y .  Dec i ded to  
ra i se the  b l ade  by 
t i l t i ng the  too l  i n  the  
work  s l ot i n s tead of  
ra i s i ng the  s l eeve 
exten s i on .  

Dec i ded to  u s e  v i s e  
g r i p tool  to  ret r i eve 
t h i s s ampl e l ater . 





Date/Day 

2/ 1 7/90 
Day 1 9  
( C ont ' d }  

2/ 1 8/90 
Day 20  

2/ 1 9/90  
Day 2 1  

Sh i ft 

3 

1 

2 

3 

Tab l e A - 1 

DETA I L ED SUMMARY OF  V E S S E L  SAMPL E CUTT I NG 
AND I NCORE NOZZLE  CUTT I NG OPERAT I ONS  

Sampl i ng Ac t i v i t i e s Performed 

Notched Nozz l e  P - 6  t hen a ttempted to 
cut  i t .  

C u t t i ng  Noz z l e P - 6  po s t poned i n  favor 
o f  Nozz l e L - 2 . 

Attempted to c u t  Nozz l e L - 2 . 

C u t  Nozz l e G - 5  pos i t i on i ng from 
Nozz l e K - 5 .  

Pl aced Nozz l e E - 7  i n  Can i s ter  MPR- 5 - 3 . 

P l aced Nozz l e s  R - 7 and G - 5  i n  C an i s ter  
M P R - 5 - 4 . 

Removed s aw too l . I n s t a l l ed p u nc h too l  
on two  20  ft po l e s . 

Pu l l ed i n core s t r i n g s  a s  fo l l ows : 

a }  E - l l  s t r i ng w a s  re trac ted by 
p u l l i ng a t  t h e  s e a l  t ab l e ·  and 
po k i ng i n t o  the n o z z l e .  

Probl ems Encountered 

When the  s aw too l  wa s 
t u rned on , t h e  tool  wa s 
not  prope r l y secured . 
The too l  j umped and 
s h a t t e red t h e  b l ade . 
Potent i a l i n te rference 
w i t h  v e s s e l . 

Tool  cou l d not  be po s i 
t i oned to  c u t  L - 2  becau se  
of  i n terference between 
tool  and other  nozz l e s 
and f l ow d i s t r i butor 
p l ate . 

Page 1 9  of  3 1  

So l u t i on/Comme n t s  

Too l h ad to  b e  removed 
and new b l ade 
i n s t a  1 1  ed . 

No pract i ca l  so l u t i on 
found . C u t t i ng 
Nozz l e L - 2 was  
abandoned a fter  second 
u n s ucce s s fu l  attempt . 

Pu l l l oad/ re t rac t i on 
l ength  

2000  l b/36  i n c h e s  





Date/Day Sh i ft 

2/ 1 9/90  1 
Day 2 1  { Cont ' d }  
{ Co n t ' d }  

2 

Tab l e A - 1 

DETA I L ED  SUMMARY OF  V E S S E L  SAMPL E CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS  

S ampl i ng Act i v i t i e s Performed 

b )  D - 1 0  s t r i ng retracted by 
p u l l i ng at t he  sea l  t ab l e 
on l y .  

c )  H - 8  s t r i ng ret racted by p u l l i ng 
and pok i ng .  

d )  G - 5  s t r i ng retrac ted by p u l l i ng 
o n l y .  The  poker  cou l d not  be 
i n s erted . 

e )  E - 7  s t r i ng retracted by p u l l i ng 
o n l y .  

f )  H - 5  s t r i ng ret racted by p u l l i ng 
on l y .  

g )  G - 6  s t r i ng cou l d on l y  be 
ret racted about  fou r  i nc h e s . 
Punch cou l d  not  be u sed bec a u s e  
noz z l e c u t  wa s n o t  comp l eted . 

St aged the  i ncore d e l i very sys tem i nto  
t h e  reac t o r  bu i l d i n9 . 

I I n s t a l l ed counters i n k too l  on  i ncore 
d e l i very sys tem . I n s t a l l ed sy s t em i n  
ve s s e l . 

C o u n t e r s u n k  Noz z l e s E - 7 ,  G - 5 ,  H - 8  and  
D - 1 0 .  

I 

I 
I 
I 

' 

' 

Probl ems Encountered 

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

Page 20 o f  3 1  

So l ut i on/Comment s  

Pu l l l oad/retract i on 
l engt h  
1 200 l b/ > 1 2  i nches  

2000 l b/ > 1 2  i nc h e s  

1 1 7 00 1 b/ 1 2  i nc h  

1 1 6 50 l b/ 1 0  i nches  

1 1 400 l b/24  i nches  

I 2000 1 b/ 4 i nche s  

- - - - -

- - - - - -

- - - - -





Date/Day 

2/ 1 9/90 
Day 2 1  
( Cont ' d )  

2/20/90 
Day 22  

Sh i ft 

3 

I 

2 

Tab l e A - 1 

DETA I L ED  SUMMARY OF  V ES S E L  SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS 

S amp 1 i ng Act i v·i t i es Performed 

Counters u n k  Nozz l e E - l l  and a t t empted 
to  counters i n k Nozz l e  H - 5 .  

Removed i ncore Del i very Sy s tem . 
Counters i n k too l  wa s repl aced w i t h  t h e  
bru s h  too l . 

Bru s hed Nozz l e H - 8 . 

Bru s h i ng o f  Nozz l e E - l l  s t arted . 

I n s t a l l ed new bru s h  and  comp l e t ed 
bru s h i ng o f  E - 1 1 .  

Bru s hed Nozz l e  0 - 1 0 .  

Prob l ems Encountered 

Nozz l e H - 5  cou l d not be 
counte r s u n k .  The counter  
s i n k too l  cou l d not  be  
mou n t ed on  H - 5  bec a u se 
t h i s nozz l e wa s c u t  fl u s h  
w i t h  t h e  ve s se l . 

Du r i ng bru s h i ng ,  t he  
bru s h  u n t hreaded from the  
bru s h  h o l der  and  was  l eft 
i n  t h e  nozz l e .  

Page 2 1  o f  3 1  

Sol ut i on/Comment s  

Dec i ded to at tempt 
bru s h i ng mea s u r i ng and 
sea l i ng Noz z l e H - 5  
w i thout  counters i n k i ng .  
I f  t hese  opera t i o n s  
were too d i ff i c u l t ,  
mod i f i cat i on s  t o  t h e  
t o o l  cou l d b e  made t o  
counters i n k Nozz l e H - 5 .  

A mod i f i c at i on wa s made 
to  the bru s h  too l . A 
cotter  p i n was  
i n s t a l l ed t o  prevent  
t h e  bru s h  from 
u n t h read i ng .  

The bru s h  too l  l e ft i n  
Nozz l e  E - l l  wa s p u s hed 
down and o u t  o f  the way 
by the new b r u s h  too l . 





Da t e/Day 
2/20/90 
Day 22 
( Cont ' d )  

S h i ft 

2 
( Cont ' d )  

3 

Tab l e A - 1 

D E TA I L ED SUMMARY O F  V E S S E L  SAM P L E  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG O P E RAT I ON S  

Sa��l i n� Ac t i v i t i e s Perfo rmed 

Part i a l l y bru s h ed Nozz l e E - 7 . 

Bru s h ed Nozz l e H - 5 .  

Removed bru s h  t o o l  and i n s t a l l ed i n s i de 
d i ameter  me a s u reme n t  p robe . Mea s u red 
the i nner  d i ame t e r  of Nozz l e s  E - l l  and 
D - 1 0 . 

Mea s u red t h e  i n ner  d i ameter  o f  Nozz l e 
H - 5 .  

Mea s u red t h e  i n n e r  d i ame t e r  o f  Noz z l e 
H - 8 . 

Beg an  a s s emb l y o f  d r i l l  t o o l  for 
Nozz l e E - 7 . 

Probl ems Encounte red 

The bru s h  bent  when 
t ry i ng t o  bru s h  Nozz l e 
E - 7 . T h e  bru s h  too l  
c ou l d on l y  be i n s erted 5 "  
and  i t  appeared t h a t  t h e  
nozz l e bore a t  t h e  t o p  
w�s not  concen t r i c w i t h  
t h e  ve s se l  penet rat i on 
bore . 

A l l o f  t h e  nece s s ary 
part s cou l d  n o t  be 
l oc a t ed . 

Page 2 2  o f  3 1  

So l u t i on/Commen t s  

A d r i l l  t oo l  wou l d  be 
u s ed l ater  to t ry to 
c l ear  out  t h e  top  o f  
t h e  nozz l e bore . 

Dec i ded to  d r i l l  
Nozz l e  E - 7  l a t e r . 





Date/Day 

2/2 1 /90 
Day 23  

2/ 2 2/ 9 0  
D a y  2 4  

Sh i ft 

1 

2 

3 

Tabl e A - 1  

DETA I L E D  SUMMARY OF  V E S S E L  SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS 

Sampl i� Act i v 1 t i e s Performed 

I n s t a l l ed p l ugg i ng equ i pment on i ncore 
de l i very sy s t em . I n s t a l l ed expande r  
p l ug i n  Nozz l e  E - l l  and expanded 
noz z l e .  

I n s t a l l ed expander  p l ug i n  Nozz l e H - 8  
and expanded n oz z l e .  

I n s t a l l ed expander  p l ug i n  Nozz l e H - 5  
and expanded n o z z l e .  

I n s t a l l ed expander p l ug i n  Nozz l e D - 1 0  
and expanded noz z l e .  

Attempted to u s e  d r i l l  b i t w i t h  end 
rounded off  to c l ean  out  E - 7  nozz l e 
bore . 

Re i n s t a l l ed MOM sy s t em . Comp l eted  
Rebu i l d  # 1 4  Operat i on Checks . Dep l oyed 
head at  L o c a t i on K - 1 3  and s t a rted 
cu t t i ng .  

Comp l e t ed c u t t i ng K - 1 3  a ft e r  9 h o u r s  o f  
c u t t i ng .  S everance  o f  t h e  K - 1 3  s amp l e 
wa s v e r i f i ed .  Re t a i ned  t h e  s amp l e i n  
t h e  head  and d ro pped i t  i n t o  C an i s t e r  
M P R - 5 - 5 .  

Prob l ems Encountered 

D r i l l  b i t broke off  
i n s i de nozz l e f l u s h  w i t h  
top o f  nozz l e .  Two i nc h  
p i ece of  d r i l l  i n  nozz l e .  

Dur i ng dep l oyment , 
hydrau l i c  bypa s s  va l ve on 
s i de o f  t he MOM head 
c augh t  on s ome t h i ng and 
wa s part i a l l y opened . 

Page 23  o f  3 1  

Sol ut i on/Comments  

Dec i ded to re s ume MOM 
operat i on s . Wh i l e  
cutt i ng ,  pos s i b l e  
method s for remov i ng 
the d r i l l  b i t w i l l  be 
i nvest i gated . 

A we i gh t  on a rope wa s 
l owered onto t he  v a l ve  
hand l e s  t o  c l o s e  t he  
va l ve . The v a l ve  
hand l e s  were  removed 
pr i or to  dep l oy i ng t he  
head  on  a l l l a t e r  c u t s . 





Date/Day 

2/22/90 
Day 24  
( Cont ' d ) 

2/23/90  
Day  25  

Sh i ft 

2 

Tabl e A - 1 

DETA I L ED  SUMMARY OF  V E S S E L  SAMPLE  CUTT I NG 
AND I NCORE NOZZLE  CUTT I NG OPERAT I ONS 

Sampl i ng Act i v i t i e s Performed 

Removed MOM sy s t em from the  reactor  
ve s s e l  and comp l e t ed Rebu i l d  # 1 5  and  
Operat i on Checks . 

Depl oyed head over  Nozz l e  E - l l  and 
s t arted c u t t i ng .  

Comp l eted c u t t i ng a t  E - l l  l ocat i on  
a fter 1 1  hours  o f  c u t t i ng when " B "  
e l ectrode wou l d  n o t  c u t  any further . 

Removed MOM sy s t em from reactor  ve s s e l  
a n d  comp l eted Rebu i l d  # 1 6  a n d  Operat i on 
Checks . 

Depl oyed head over  Nozz l e H - 5  and 
s t arted c u t t i ng .  

Po s s i b l e  met hod s for remov i ng d r i l l  b i t 
from Noz z l e E - 7  were concept u a l i zed a s  
d e s c r i bed bel ow : 

a )  De s i g n a t o o l  w i t h  a ng l ed dowe l 
p i n s  t h a t  wou l d  be i n s e rt ed i n t o  
t he  d r i l l  b i t fl u t e s . Once 
i n s erted , the  too l  wou l d  be u s ed 
t o  t w i s t t h e  d r i l l  b i t fre� . 

Probl ems Encountered 

The i r i s  i n  the  camera i n  
the  MOM head wa s not  
work i ng .  

The  s amp l e was  not  
seve red . P i c t u re from 
the  c amera i n  the  MOM 
head i nd i cated t hat  a " B "  
e l ec t rode f l u s h  f i t t i ng 
wa s i n terfer i ng w i t h  
Nozz l e  E - l l  preven t i ng 
fu l l e l ect rode t ravel . 

Page 24  o f  3 1  

Sol u t i on/Comment s  

J udgement  wa s made t ha t  
p i cture qua l i ty wa s 
acceptabl e to  dep l oy 
t he  MOM head . 

Dec i ded to remove the  
too l  and  break  out  t he  
E - l l  s amp l e w i t h  a 
c h i s e l  tool  l ater . The  
e l ectrode de s i gn wa s 
mod i f i ed to  p l ace fl u s h  
f i t t i ng s  where i n ter 
ference w i t h  a noz z l e 
wa s not  po s s i b l e .  





Date/Day 

2/ 23/90 
Day 2 5  
( Cont ' d )  

Sh i ft 

1 
( Cont ' d )  

2 

3 

Tab l e A - 1 

DETA I L ED SUMMARY OF  V E S S E L  SAMPL E CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS  

S ampl i ng Act i v i t i e s Performed 

b )  Mod i fy the  MOM head t o  a l l ow u s e  
o f  a s t ud e l ectrode to  MOM t h e  
d r i  1 1  b i t .  

Another  po s s i b l e  s o l u t i on wa s t o  d r i ve  
the  d r i l l  b i t deeper  i n to t he  nozz l e 
unt i l  deep  enough  so  a s  not t o  
i n terfere w i t h  e�ander pl ug . 

Wh i l e c u t t i ng H - 5 ,  attemp t s  were made 
to  remove the d r i l l  b i t u s i ng two o f  
t h e  man u a l  b i t - remova l  tool s .  

At tempted to  force d r i l l  b i t o u t  by 
pu s h i ng on t he  i ncore s t r i ng a t  s e a l  
tab l e .  

Comp l eted c u t t i ng on H - 5  a fter  8 1 /2  
hours  of  c u t t i ng when " B " e l ec t rode 
wou l d  not c u t  a ny further . 

A moc kup  o f  t h e  E - 7  noz z l e w i t h  a 
broken  d r i l l  b i t wa s d e s i gned t o  t e s t  
any fu r t h e r  d e s i g n s  for d r i l l  b i t 
remova l .  

Prob l ems Encountered 

Both t o o l s were ab l e to  
be i n s e rted i n to  the  
d r i l l  b i t fl u t e s , 
however , when extract i ng 
l oad s were app l i ed t hese  
tool s ben t  and  fa i l ed .  

I ncore s t r i ng too 
fl ex i bl e  to  prov i de 
suff i c i ent  force to free 
t he  d r i l l  b i t .  

S l i g h t l y l a rger tabs , 
about 3/ 1 6 "  w i de ,  
rema i ned o n  bot h  s i de s  o f  
t he  s amp l e . 

Page 2 5  o f  3 1  

So l u t i on/Comme n t s  

Sturd i er vers i on s  of  
t he se  tool s wou l d be 
made . 

Dec i ded to  s u s pend 
cutt i ng a t  nozz l e 
l oc at i on s  unt i l  e f fort  
requ i red t o  bre a k  t a b s  
and  free s amp l e s  wa s  
known . 





Date/Day 

2/23/90 
Day 2 5  
( Cont ' d )  

2/ 2 4/90  
Day 2 6  

Sh i ft 

3 
( Cont ' d )  

1 

2 

Tab l e A - 1 

DETA I L ED  SUMMARY OF  V ESSEL  SAMPL E CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS  

S ampl i ng Act i v � t i e s Performed 

Another  po s s i b l e  d r i l l  b i t remova l  too l  
wa s made  by g r i nd i ng t he  j aws o f  need l e 
nose  v i s e g r i p too l  to  f i t i n s i de 
f l u t e s  o f  d r i l l  b i t .  

Removed MOM sy s t em from reactor ve s s e l  
and comp l eted Rebu i l d  # 1 7 . Ope rat i o n 
Chec k s  s t arted . 

St a r t ed p a p e r  wo r k  t o  a l l ow c r u s t  
i mpact  tool  u s e  to  bre a k  free s ampl e s . 

Probl ems Encountered 

Comp l eted Rebu i l d  # 1 7  Operat i on Checks . - - - - -

At tempted to dep l oy head at  Loc at i on MOM head wou l d  not f i t 
M - 6 .  between Nozz l e s L - 6  and 

M - 7 . A l s o  very po s s i bl e  
t hat  fl ow d i s t r i butor 
p l ate  i nterfered w i t h  
umb i l i c a l  l oop . 

F a br i c ated ang l ed c h i s e l  end effector  
fo r c r u s t  i mpact  too l . 

De p l oyed head  a t  L o c a t i o n M - 8  and  
s t a rted  c u t t i ng .  

Wh i l e  c u t t i ng M - 8 ,  t h e  s amp l e at  
L o c a t i on H - 5  wa s broken  free  u s i ng the  
c h i s e l  too l . 

A s t u rd i e r c h i s e l  t o o l  w a s  made f rom 
the a ng l ed c h i s e l  c ru s t  i mpact  too l 
end  e f fecto r . T h i s  too l w i l l  be u s ed 
l a t e r . 

Page 26 of  3 1  

So l ut i on/Comme n t s  

Abort M - 6  a n d  attempt 
to dep l oy at  M - 8  
l oc at i on .  





Date/Day 

2/ 24/90 
Day 26 
( Cont ' d )  

2/ 2 5/90 
Day 2 7  

Sh i ft 

3 

1 

Tab l e A - 1 

DETA I L ED SUMMARY OF  VESSEL  SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS  

Sampl i ng Act i v i t i e s Performed 

C ompl eted cutt i ng at Locat i on M - 8  after  
8 1/2  hours  cutt i ng when " B "  e l ectrode 
wou l d  not cut any further . 

Attempted to  ret a i n  t he  s amp l e  i n  the  
head . 

Removed MOM sy s t em from the  reactor  
ve s se l  and  comp l eted Rebu i l d  # 1 8  and 
Operat i on Chec ks . 

One tab  o f  M - 8  s amp l e broken . Because  
u n severed H -5  and  M -8  s amp l e s  were 
be i ng freed w i t h  m i n i ma l  e ffort , t he  
dec i s i on wa s made  to  re s ume c u t t i ng a t  
nozz l e l ocat i on s . 

Made broom tool  and c l e ared debr i s 
a round H - 8  l oc at i on .  

Dep l oyed head at  H - 8  l oc a t i on w i t h  
p l a t form rot ated s o  t h a t  E - l l  s ampl e 
cou l d  be broken free wh i l e  c u t t i ng .  

Probl ems Encountered 

Severance of the s amp l e 
cou l d not  be ver i f i ed 
bec ause  t h e  c amera i n  the  
MOM head  wa s not  wor k i ng .  

Tabs  on t h e  s i de s  o f  the  
s amp l e d i d  not break .  
E l ect rode s  broke i n s tead . 

Wh i l e  u s i ng t he  ch i se l  
tool , t h e  pan and  t i l t  
c amera fa i l ed .  

Po s i t i on i ng over  H - 8 wa s 
extreme l y  d i ff i c u l t 
bec a u s e  l i g h t  r i ng and  
i r i s  were not  wor k i ng on 
c amera i n  the  MOM head . 

Page 27  o f  3 1  

Sol ut i on/Comments  

" B " e l ectrode t ravel  o f  
3 . 5 " wa s equa l  or  
greater than  u s u a l l y  
requ i red t o  sever  t he  
s ampl e .  Dec i ded to t ry 
to  reta i n  t he  s amp l e i n  
the  head . 

Dec i ded to bre a k  t abs  
and  free the  s ampl e 
l ater  u s i ng the  ch i s e l  
too l . 

Camera was removed and 
f i xed .  

Dec i ded t h a t  p i c t u re 
wa s adequ ate  to  dep l oy 
head . 





Date/Day 

2/2 5/90 
D ay 2 7  
( Cont ' d )  

Tab l e A - 1 

DETA I L E D  SUMMARY OF  VESSEL  SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS  

Page  28 o f  3 1  

Sh i ft I Sampl i ng_ Act i v i t i e s Perfo rmed 

I I S t a rted c u t t i ng .  
( Cont ' d )  

2 

A s t u rd i er dr i l l  b i t extract i on too l  
wa s fabr i cated and more work on  t he  MOM 
head mod i f i c at i on wa s done to remove 
the  d r i l l  w i t h  an  MOM e l ect rode . 

Attempted to  bre a k  free E - l l  s amp l e .  

Broke free Samp l e E - l l  w i th  ch i s e l  
too l . 

Comp l eted cutt i ng at  H - 8  l ocat i on a fter  
approx i mate l y  1 0  hours  o f  c utt i ng when 
" B "  e l ect rode wo u l d not  cut  any 
fu rther . 

Probl ems Encountered 

Mod i f i c at i on of t he  MOM 
head to  MOM the  d r i l l  b i t 
wa s abandoned . There 
we re s a fety concern s t h a t  
i f  the  s t ud e l ectrode 
cou l d  not be po s i t i oned 
accurate l y  enoug h , i t  
cou l d  c u t  t h rough the  
noz z l e sea l  we l d  creat i ng 
a l ea k  path . 

So l ut i on/Comments  

The  pan  and  t i l t  camera  I The  camera wa s removed 
wa s damaged by the  ch i s e l  and  f i xed . 
too l . 

Dec i ded not to  t ry to  
reta i n  the  H -8  s amp l e 
i n  the  head . Dec i ded 
to  free i t  l a ter  w i t h  a 
c h i s e l  tool . 





Date/Day 

2/2 5/90 
Day 27  
( Co n t ' d )  

2/ 26/90 
Day 28 

Sh i ft 

3 

1 

Tab l e A - 1 

DETA I LED  SUMMARY OF  V E S S E L  SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS 

Saflli>li_rl_g_ Act i vH i e s  Per formed 

Removed MOM sys tem from reactor  ve s s e l  
a n d  comp l e t ed Rebu i l d  # 1 9  and Operat i on 
Checks . 

Du r i ng rebu i l d ,  a t t emp ted to  extract  
d r i l l  b i t w i t h  s t u rd i er extract i on 
too l . 

Depl oyed MOM h e ad a t  Locat i on M - 1 1  and 
s t a rted c u t . 

Comp l eted cutt i ng a t  M - 1 1  l ocat i on 
a fter approx i mate l y  9 hours  o f  c u t t i ng .  
Severance o f  t he  s ampl e wa s ver i f i ed .  
The s amp l e wa s ret a i ned i n  the  head and  
d ropped on t he  ve s se l  s urface to  be  
p i cked up l ater . 

Prob l ems Encountered 

The too l  wa s e a s i l y 
i n serted i n to  the  f l u t e s  
b u t  when l oad app l i ed t h e  
tool  � n s c rewed and wa s 
bent  s l i gh t l y .  

Page 29 o f  3 1  

Sol ut i on/Comment s 

The operat i on o f  the  
tool  l ooked prom i s i ng 
and two more too l s 
wou l d be bu i l t .  Du r i ng 
next attempt s more 
e ffort wou l d be made t o  
keep tool  from 
un screw i ng out of 
fl u te s . 





Date/Day 

2/2 6/90 
Day 28  
( Co n t ' d }  

2/ 2 7/90 
Day 29 

Sh i ft 

2 

3 

1 

2 

Tab l e A - 1 

DETA I L E D  SUMMARY OF  V ESSEL  SAMPLE  CUTT I NG 
AND I NCORE NOZZ L E  CUTT I NG OPERAT I ONS  

S ampl i ng Act i Vi t i e s Performed I Probl ems Encountered 

Attempted to  extract  t h e  d r i l l  b i t from I The  attempt wa s un suc -
Nozz l e E - 7  w i t h  the  s econd d r i l l  b i t ce s s fu l . 
extract i on tool . 

Attempt wa s made to  punch  the  d r i l l  b i t 
8 1 / 2  i nc h e s  i n to  the  nozz l e to  prov i de 
t h e  requ i red c l earance for expander  
p l ug .  

Removed MDM sys tem from the  re actor  
vesse l  and  comp l eted Rebu i l d  # 20 and  
s t a rted �erat i on Checks . 

Attempt wa s made to  punch  d r i l l  b i t 
w i t h  l onger punch . 

Attempt wa s made to  break  free H - 8  
s amp l e w i t h  heavy duty c h i s e l  too l . 

Comp l eted Rebu i l d  # 2 0  Operat i on Chec k s . 
Dep l oyed head over  Nozz l e  D - I O  and 
s t a rted c u t t  i n_g_. 
Comp l eted c u t  a t  D - I O  l oc a t i on a ft e r  
I I  h o u r s  o f  c u t t i ng .  Severance  o f  the  
s amp l e wa s v er i f i ed .  T h e  s amp l e was  
ret a i ned i n  t h e  MDM head  and  wa s 
d ropped i n t o  C a n i s t e r  MPR - 5 - 2 I . 

The  d r i l l  b i t cou l d on l y  
be punc hed 5 1/2  i nc h e s  
i nto  the  nozz l e .  

The  punch  cou l d on l y  be 
i n s e rted approx i matel y 
2 3/4 i nc h e s  i nto the  
nozz l e .  

The  s amp l e d i d  not break  
free . 

Page 30 o f  3 I  

Sol ut i on/Comments  

Dec i ded that  t he  d r i l l  
b i t wa s l odged too 
secure l y  to be removed 
w i t h  th i s  type too l . 
Dec i ded to try to  punch  
the  d r i l l  deeper i nto  
the  nozz l e .  

A l onger punch  wa s 
fabr i c ated . 

Use  o f  t h i s  punch  wa s 
aborted . 

Dec i ded to  t ry cru s t  
i mpact  tool  l ater . 





Dat�Day 

2/2 7/90  
Day 29  
(Coil_� 

2/28/90 
Day 30  

3/ 1 /90 
Day 3 1  
1 1 00* 
Hou r s  

Sh i ft 

3 

2 

3 

Tab l e A - 1 

DETA I L E D  SUMMARY OF  V ESSEL  SAMPLE  CUTT I NG 
AND I NCORE NOZ Z L E  CUTT I NG OPERAT I ONS 

Sampl i ng Act i v i t i es Performed 

P l aced Samp l e H - 5  p l aced i n  Can i ster  
MPR - 5 - 43 u s i ng the  v i se  g r i p too l . 

P l aced Samp l e E - l l  i n  Can i ster  MPR- 5 - 44 
u s i ng v i se g r i p too l . 

P l aced Samp l e M - 1 1  i n  C a n i s ter  MPR- 5 - 42 
u s i ng v i se  grj_J:> too l . 

Attempted to  punch  d r i l l  b i t further 
i n to Nozz l e E - 7 . L i t t l e ,  i f  any , 
progre s s  wa s made . 

Samp l e M - 8  broken free w i t h  heavy 
c h i se l  too l . 

Grabbed and p l aced Samp l e M - 8  i nto  
Can i ster  MPR- 5 - 1 9  u s i ng the  v i se  g r i p 
tool . 

U s ed cru s t  i mpact  too l  to  break  t ab s  on 
Samp l e H - 8 .  A l t houg h  t abs  were broken , 
t he  s amp l e wa s not freed . 

Roc ked Samp l e  H - 8  bac k and forth  u nt i l 
i t  broke free . T here wa s an a rea  
a pprox i mate l y 1 / 2  i nc h  x 2 i nc h e s  at  
the  bottom o f  s amp l e wh i ch wa s not  cut  
by  t h e  e l e c t rode . F a i l u re to  c u t  t h i s  
a r e a  wa s a t t r i b u ted t o  e l ec t rode  d amage 
s u s t a i ned when  the head wa s d e p l oyed . 

Samp l e H - 8  was  p l a c ed i n  C a n i s t e r  
MPR - 5 - 6 .  

Probl ems Encountered 

* F o u r  h o u r s  p a s t  30 d a y s . 
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Sol ut i o�f�ommen t s  





Date/Day T i me 

2/ 1 6 - 2/20  
( Preprat i on 
Wor k )  

2/2 1/90 1 2 :  1 5  
Day 1 

1 4 : 00 

1 4 : 23 

1 4 : 30 

Tab l e A - 2  

DETA I LED  SUMMARY OF  
GU I DE TUBE CUTT I NG OPERAT I ONS 

Samp l i ng Act i v i t i es Performed 

Performed preparatory act i v i t i e s 
for i ncore i n s t rument  gu i de t u be 
s amp l i ng a s  fo l l ows  : 

a )  The top  o f  t h e  " A "  D - r i ng 
was  c l e a red o f  tool s and 
debr i s 

b )  Scaffo l d i ng wa s bu i l t  

c )  The c u t t i ng t a n k  wa s 
s t aged and  f i l l ed 

d )  The  Tr i - Too l  cutter  wa s 
s t aged 

Loaded I s l and #9 i n to  t an k .  

Setup t r i - too l  o n  gu i de t u be M - 9  
t o  c u t  a 7 i nc h  s amp l e 

Started c u t t i ng .  

S t a rted c u t t i ng ag a i n .  

Prob l ems  Encountered 

- - - - -

- - - - -

- - - - -

At 1 4 : 2 5 c u t t i ng h a l ted 
bec a u s e  tool was wal k i ng 
a l ong gu i de t u be . 

- - - - -
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--

- - - - -

- - - - - -

Too l secured . 

- - - - -





Date/Day 

2/2 1/90 
Day 1 
( Cont ' d }  

2/22/90 
D ay 2 

2/ 2 3/90 
D ay 3 

Tab l e A - 2  

DETA I L ED SUMMARY OF 
GU I DE TUBE CUTT I NG OPERAT I ONS 

T i me I Sampl i ng Ac t i v i t i e s Performed 

1 4 : 40 I Removed the  too l  from the  t a n k  
to  c h e c k  t he  tool  c u t t i ng 
i n sert s . 

9 :  1 5  I St aged abra s i ve s aw cutter  and  
a s s oc i ated h a rdware . 

1 1 : 4 5 I Abra s i ve s aw too l  wa s secured to 
M-9  gu i de tube  and the  cut  was  
s t a rted . 

1 3 : 20 I Tr i - tool  feed s c rews rep l aced . 

1 1 : 4 5 I Abra s i ve s aw h ad c u t  two i nches  
i nto gu i de t u be . 

9 : 3 5 I Remo ved abra s i ve s aw too l  from 
t a n k . 

Prob l ems Encountered 

The  screw wh i ch feed s 
t he  cutt i ng i n serts  i n to 
the gu i de t u be was found 
to be broken . 
Apparen t l y t h e  g u i de 
t u be was  muc h  h a rder 
t h an the  moc ku p s .  One 
o f  the two c u t t i ng 
i n s e rt s wa s t h rown from 
i t s ho l der . 

At 1 5 : 05 too l  j ammed and 
abra s i ve s aw b l ade 
broke . 

Dur i ng remo v a l  i t  wa s 
not i c ed t h a t  one  o f  the  
c l amp bo l t s  a t t ac h i ng 
the too l  to  t h e  gu i de 
t u be w a s  l oo s e . T h i s  
l oo s e  bo l t may h a v e  
c a u s ed t h e  b l ade t o  j am 
and  brea k .  
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Rep a i red the t r i - tool . 
Dec i ded to u se  abra s i ve 
s aw tool  i n  the  mean  
t i me to cont i nue cutt i ng 
M - 9  g u i de tube . 

Abra s i ve s aw too l  w i l l  
be repa i red . Meanwh i l e ,  
i s l and w i l l  be 
repos i t i oned and t r i 
tool  w i l l  be u s ed t o  c u t  
M - 1 0 .  





Date/Day 

2/2 3/90 
Day 3 
( Cont ' d )  

Tab l e A - 2  

DETA I LED  SUMMARY OF 
GU I DE TUBE CUTT I NG OPERAT I ONS 

T i me I Sampl i ng Act i v i t i e s Performed 

1 0 : 1 5  I I s l and wa s repo s i t i oned for 
cutt i ng M - 1 0  gu i de t u be . 

1 0 : 30 I T r i - tool  wa s a t t ac hed to  M - 1 0  
gu i de t u be . 

1 0 : 5 5 I S t arted c u t t i ng M - 1 0  gu i de t u be . 

1 1 : 00 I S t arted cutt i ng ag a i n .  

1 1 : 2 5 I Bac ked the  too l  o u t  o f  t h e  c u t . 

1 2 : 20 I Started cutt i ng ag a i n  on M - 1 0 .  

1 4 : 0 7 I Secu red t he  abra s i ve s aw c u t te r  
t o  g u i de t u be M - 1 0  a nd a t t empted 
to  s t art c u t . 

Probl ems Encountered 

At 1 0 : 57 t h e  too l  
s t a rted j ump i ng and  
c utt i ng was  s topped . 

At 1 1 : 02 s topped cutt i ng 
bec a u s e  the one  of the 
cutt i ng i n s ert s was l os t  
aga i n .  

Bot h  cutt i ng i n sert s 
were gone and  both tool 
ho l ders  we re l oo se . 

At 1 2 : 26 c u t  h ad to  be 
stopped bec a u s e  c utt i ng 
i n s ert s we re l o s t  aga i n .  

Cou l d  not  s t a r t  c u t t i ng 
bec a u s e  t here wa s  a i r  i n  
t he  hyd rau l i c  l i ne s . 
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T h e  t o o l  ho l ders  were 
t i ghtened , and t he  
cutt i ng i n sert s were 
repl aced . 

The too l  was  bac ked off  
and removed from the  
gu i de t ube . Dec i ded to  
try to f i n i s h  c u t t i ng 
the M - 1 0  s amp l e w i t h  the  
abra s i ve s aw too l . 

Hyd ra u l i c  l i ne s  we re 
b l ed . 





Date/Day 

2/23/90 
Day 3 
( Cont ' d )  

2/24/90 
Day 4 

Tab l e A - 2  

DETA I LED  SUMMARY OF  
GU I D E  TUBE CUTT I NG OPERAT I ONS  

T i me I Sampl i ng Act i v i t i e s Performed 

1 5 : 1 1  I Started cutt i ng w i th  abra s i ve 
s aw .  

1 5 : 26 I C u t  comp l eted a t  M - 1 0 .  W i l l  
f i n i s h M - 9  cut  tomorrow . 

9 : 2 1 I St aged four  c an i s ters  i n to  RB . 

1 0 : 4 5 I Attempted to  remove  abra s i ve s aw 
bl ade frequent  from M - 9  gu i de 
tube . 

1 1 : 20 I Res umed aborted 2/22/90 c u t  on 
M-9 gu i de t u be w i t h  abra s i ve s aw 
tool  but at  a d i fferent ang l e .  

1 3 : 20 I Stopped cut  to  change personnel  
i n  bu i l d i ng .  

1 3 : 50 I New team re s umed cutt i ng .  

1 4 : 2 5 I Wh i l e  c u t t i ng w i t h  abra s i ve s aw ,  
Tr i - Too l  wa s i n s pected . 

1 6 : 2 5 I Team s topped c u t t i ng and ex i ted 
RB . 

Probl ems Encountered 

Abra s i ve s aw b l ade 
fragment s  were l eft i n  
M - 9  cut . 

S aw b l ade cou l d not  be 
removed . 

At 1 1 : 30 s topped c u t t i ng 
because  c l amp bo l t s  were 
l oose . 

One nut  i n  t h e  too l  
feed i ng mec h a n i sm was  
damaged and both too l  
ho l der  u n i t s needed 
repa i r .  

Page 4 o f  8 

Sol ut i on/Comment s 

Attempt w i l l  be made to  
remove bl ade fragmen t s . 

Bo l t s  were t i g h tened and  
cutt i ng res umed . 

Feed nut rep l aced and 
one tool h o l der  un i t  wa s 
rep a i red . 





Date/Day 

2/2 5/90 
Day 5 

2/26/90 
Day 6 

Tabl e A - 2  

DETA I LED  SUMMARY O F  
GU I D E  TUBE CUTT I NG OPERAT I ONS 

T i me I Samp 1 i_n� Act i vi t i es Performed 

9 :  I 5 I Con t i n ued abra s i ve s aw cut  on 
M - 9  wh i l e  rep a i r i ng second 
T r i - Too l  tool  h o l der  un i t .  

1 0 : 30 I Stopped c u t t i ng wh i l e  M - 1 0  
s ampl e wa s p l aced i n  Can i s ter  
MPR- 5 - 23 . 

1 2 : 50 I Removed s aw for s amp l e after 
8 hours  of c u t t i ng abras i ve .  

1 3 : 50 I Pu l l ed i s l and  from tank  and 
p l aced i t  bac k i n  o r i g i n a l  
s torage l oc a t i on i n  " A "  D - r i ng .  

2 : 00 I Entry made to  d ra i n  tank  and 
ref i l l  t an k .  

4 : 00 I Compl eted ref i l l i ng t an k .  

9 : 00 I Started to  p l ace  I s l and # 1 1  i n  
the  t a n k . 

1 0 : 1 5  I Comp l eted p l ac i ng I s l and # 1 1 i n  
the  t an k .  

1 0 : 3 5 I Prepa red T r i - To o l  t o c u t  K - 5  
s amp l e approx i ma t e l y 8 "  l ong . 

Probl ems Encountered 

Water  c l a r i ty wa s very 
poor due  to  met a l  and 
s aw b l ade g r i t generated 
by abra�i ve s aw cutt i ng .  

After  8 h o u r s , abra s i ve 
s aw h ad on l y  cut  one 
h a l f of  the way t h rough 
g u i de t u be M - 1 0 .  
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When  opportun i ty ex i st s , 
t he  tank  wou l d  be 
dra i ned and ref i l l ed .  

Dec i ded t o  abandon M - 1 0  
s amp l e ,  p l ace I s l and # 9  
bac k i n  t h e  D - r i ng and 
t ry to cut I s l and # 1 1 .  





Date Da 

2/26/90 
Day 6 
( C o n t ' d )  

2/2 7/90 
Day 7 

T a b l e A - 2  

DETA I L E D  SUMMARY O F  
GU I D E TUBE CUTT I NG O P E RAT I ONS 
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T i me Ac t i v i t i e s Performed Probl ems E n c o u n te red Sol u t i on/Comme n t s  

1 1  : 05 S t a rted c u t t i ng .  

1 1 : 45 I Attempted t o  bac k o u t  t o o l  
h o l der u n i t s . 

1 5 : 00 I D i s a s s emb l ed t o o l  h o l d e r  u n i t  t o  
remove b i t t h a t  wo u l d  n o t  b a c k  
o u t  o f  t o o l . 

T r i - t o o l  wa s remo ved from g u i de 
t u be and t o o l  h o l d e r  u n i t  w a s  
rebu i l t .  

9 : 00 I E n t ry made t o  s e t u p  T r i - Too l t o  
c u t  G - 5  g u i de t u be . 

At 1 1 : 2 5 t h e  t o o l  
j ammed . 

I E x pe r i e n c ed maj o r  
d i ff i c u l ty ba c k i ng o u t  
t o o l  h o l d e r  u n i t s . 

Dec i ded t o  remove t h e  
T r i - To o l  from t h e  g u i de 
t u be w i t h o u t  bac k i ng o u t  
t o o l  h o l ders . 

1 0 : 30 I At t ac hed t o o l  t o  G - 5  g u i d e t u be . · - - - - - · - - - - -

1 0 : 50 I S t a rted c u t t i ng G - 5  g u i de t u be . I 1 0 : 5 5 c u t t i ng s t o pped to  · - - - - -
t i g h t e n  t o o l . 

1 1 : 05 I Re s umed c u t t i ng .  I On l y  o n e  t o o l  h o l d e r  I C u t t i ng s to p ped . 
u n i t  wa s feed i ng i n to  
the  g u i d e t u be . No  
c h i p s we re be i ng 
gen e r a t ed . 





Date/Day 

2/ 2 7/90 
Day 7 
( Cont ' d )  

2/28/90 
Day 8 

T a b l e A - 2  

DETA I L E D  SUMMARY OF  
GU I DE TUBE  CUTT I NG OPERAT I ONS 
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T i me I Samp l i ng Act i v i t i e s Performed 

1 1 : 50 I Removed too l  from g u i de t u be . 

1 2 : 07 I Redepl oyed t r i - too l  on gu i de 
tube G - 5  and  s t arted c u t t i ng .  

1 3 : 30 I T r i - tool  was  removed . 

1 4 : 00 I Secu red abra s i ve s aw tool  t o  K - 5  
g u i de t u be t o  f i n i s h  T r i - Tool  
c u t . S t a rted c u t t i ng .  

Re s umed c u t t i ng K - 5 g u i de t u be 
s ampl e .  

1 4 : 1 5 I Comp l eted c u t t i ng K - 5  g u i de t u be 
s ampl e .  

1 4 : 4 5 I T r i - Too l  and abra s i ve s aw we re 
removed from t h e  t an k .  

9 : 2 4 I Team e n t e red RB  t o  ret r i eve  K - 5  
s amp l e and p l ace  I s l and # 1 1  b ack  
i n  " A "  D - r i ng .  

1 0 : 1 5  I Samp l e K - 5 p l aced i n  C an i s te r  
MPR - 5 - 2 4 .  

Probl ems Encountered I Sol ut i on/Commen t s  

Feed mechan i sms  for bot h  I Rep l aced cutt i ng 
tool  ho l d e r s  OK but i n sert s . 
i n s e r t s  were m i s s i ng .  

No c h i p s  were genera t ed . 

At 1 4 : 05 t he  abras i ve 
s aw b l ade broke . 

Dec i ded to remove  T r i 
Too l and f i n i s h  c u t  w i t h  
abras i ve s aw .  

Rep l aced bl ade . 





Date/Day T i me 

2/28/90 1 1 : 3 5 
Day 8 

1 2 : 05 

1 2 : 30 

1 ao 1 e  A - z  

DETA I LED  SUMMARY OF  
GU I DE TUBE  CUTT I NG OPERAT I ONS  

S ampl i ng Act i v i t i e s Performed, Probl ems Encountered 

I s l and # 1 1 i s · p l aced back i n  " A "  - - - - -

D - R i ng . 

S h av i ng s  from T r i - Too l  c u t t i ng - - - - -

were co l l ected and  p l aced i n  
Can i s ters  MPR - 5 - 2 5  and M P R - 5 - 26 .  

Hand l i ng too l s were removed from - - - - -

the  t a n k . The  t a n k  was  ready to  
be dra i ned and fl u s hed .  
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- - - - -

- - - - -

- - -
-

-
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