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Section 1.0 

INTRODUCTION 

In a 1 etter dated August 20, 1984, Mr. F .  R. Standerfer, Director, Three r�il e 

Island Unit 2 (TMI-2), reque�ted tnat the Technical Assistance and Advisory 

Group (TAAG) address the following matters for the period ending March 1985: 

1. Keep current on defueling plans and provile technical comments as 
designs are finalized. 

2. Review the Technical Plan and Safety Evaluation Report for plenum 
removal. Provide comments relative to completeness and technical 
content and consistency. 

3. Review the Technical Plan and Safety Evaluation Report for 
defueling. Provide comments relative to completeness and technical 
content and consistency. 

4. Review and comment on the conceptual and detail design, testing, and 
implementation plans for core boring and discrete component removal 
devices provided by EG&G. Reference letter Hmb-140-84. 

5. Continue to provide analytical personnel for the task of identifying 
sources fn the Reactor Building. 

6. Follow the B&W study for removal and storage of the Core Support 
Assembly. This may include providing experts for in-situ methods of 
disassembly· to present the state-of-the-art and developments in 
underwater cutting of heavy components. 

7. Investigate methods to find and remove fuel from discrete locations 
in the Reactor Coolant System that are likely to have collected fuel 
material. Revtew related Technical Planning reports. 

8. Evaluate criticality implications for ex-core defueling effort, 
including sampling requirements, technical basis for determination of 
non-criticality potential, etc. 

9. As opportunities occur, on a continuing basis, arrange presentations 
by technical persons from other projects such as Sodium Reactor 
Experiment, Shippingport, West Valley, LOFT, and others whicn TAAG 
may feel are appropriate. These presentations should address 
subjects such as cleanup methods, residual contamination and 
radiation endpoint criteria, disposition of large components, and 
other subjects for which there may be some TMI-2 applicability. The 
objective of this work is to provide input to assist in determination 
of Phase III endpoints. 
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10. Prepare scope defi ni ti on for sample packages for CSA data acqui sition 

for cl earances, damage, radiological conditions, and others i n  tne 

j u dgement of TAAG that are required to support CSA removal . 

1 . 1  SCOPE AND APPROACH 

Thi s  report responds to these work i tems. One section of the report addresses 

each Qf the work i tems. The recommendations are sumnari zed i n  Section 2. In 

the l ast section of this report the GPU Nucl ear responses to the N i nth TAAG 

Report recommendations are tabulated. 
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Section 2.0 

RECOMMENDATIONS 

2.1 DEFUELING PLANS AND PROGRESS 

o The movable sleeve should be eliminated from the transfer cask. Plans 

should call for use of a static transfer. boot over the upender. The 

recommended approach is consistent with previous· experiences with this 

type of fuel handling operation and avoids potential contamination 

problems that can result from wetting the exterior surfaces of tne cask. 

( 12/18) 

o A 6"-thick, one-piece body should be designed and used for the transfer 

cask and static transfer boot over the upender. This configuration 

would allow immediate servicing if problems are encountered. Also, the 

static transfer boot could then be fitted with a funnel-type guide to 

facilitate canister-to-upender alignment. (12/18) 

o A shielded door should be provided on the lower end of the transfer 

cask. This will prevent debris and/or water from falling out of the 

cask and onto the floor--presenting a potential contamination problem-

wh n e the cask is being moved back and forth. ( 12/18) 
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o The transfer cask can be sijnificantly simplified. Al so,  additional 

shiel ding shoul d be provi ded. Two transfer boots shoul d be provided 

for discharging fuel from the transfer cask i nto the deep end pit .  

Further, the transfer boots shoul d be  6" thick, rather than the 4" 

wh1ch i s  currently pl anned. The added thickness woul d al leviate the 

need for an exclusion area d uring canister handling and woul d avoid the 

access problems if difficulties are encountered during l owering of the 

canisters. (12/18) 

o The seal design configuration for the dam gasket shoul d be reassessed 

to ensure that i f  one gasket is l ost , the dam wil l not move and cause 

the other gasket to leak . The dam shoul d i nc l ude at l east one 

compressi on-type gasket seal , which coul d be l oaded by jack screws that 

mount off the dam body and act against the existing dam embedments in 

the canal wal l s .  (12/18) 

o Further emphasis should be given to mak i ng the rotati ng work pl atform 

and associated tool ing such that the I IF and support structures can be 

removed and the rotating work pl atform l owered down directly onto the 

reactor vessel fl ange. A speci fic design study shou l d  be prepared 

showing how this l owering can be done with the present defuel i ng 

equipment and work platform. ( 12/18) 
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o Schemes that do not require any weighing of canisters in the reactor 

vessel are the ones that should be pursued. The canister's size and/or 

·�eight 1 imi t should be such that de fueling personnel can completely 

fill a canister in the reactor vessel without the possibi1 ity of 

exceeding a weight limit. (10/12) 

o The target dose in the working slot should be limited to about 2 

mrem/hr from fuel canisters, based on the source terms currently being 

used by Westinghouse and Design Engineering. The recommendation to 

lower the carousel substantially would solve this radiation problem. 

(10/12) 

o Westinghouse or Bechtel, as appropriate, should investigate design 

arrangements which would allow separation of the vacuum system and the 

carousel. Several possibilities appear feasible. (10/12} 

o An effort should be made to reduce the carousel sweep radius about 50 

inches. This should permit the carousel to be installed three feet 

further down than at present as soon as the loose debris and pieces 

generated from the plenum removal operation have been handled. (10/12) 

o The stainless steel cover plate on the shielded work platform should be 

significantly reduced in thickness based on the GPUN indication that 

the water activity will be less than .1 microcuries/cc. (10/12) 
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o The defueling concept as presently configured is not satisfactory for 

manual defuel ing . This problem can be solved and sti l l  use the 

1 50"-l ong canisters as planned, but it will i nvolve a significantly 

different approach to canister/debris l oading and transfer operations. 

( see Attachment A to 9/5 letter) 

o A segmented, h i nged door concept shoul d be consi dered for the working 

sl ot so that only a small area of the working sl ot has to be open when 

the manual tool s are being used. (9/5)  

o The shiel ded work pl atform and transfer cask shoul d be provi ded with 

adequate shiel ding so that the work pl atform area is not an excl usion 

area during transfer operations. (9/5) 

o A major effort shoul d be made to reduce the number of lines and/or tne 

amount and frequency of platform rotation so that an el aborate cabl e 

handl ing system is not required. (9/5)  

o Overall  concept control drawings for each of the various phases of the 

defueli ng shoul d be developed on a priority basis. (9/ 5 )  
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2.2 CAMERA INSPECTION OF THE LOWER VESSEL 

o TAAG sees no technical reason why the inspection of the lower reactor 

head region cannot proceed prior to the final removal of the upper 

plenum assembly, presently scheduled for April or May 1985. 

2.3 CORE BORING 

o Consideration should be given to having a TV camera ·in the lower plenum 

region (i.e., the bottom of the reactor vessel) to monitor conditions 

in this region during the drilling operation. 

o The too 1i ng and procedures should be de vel oped and tested to a 11 ow a 

drill bit shaft with a stuck core sample to be removed as a unit. 

o To avoid or minimize problems associated with metal pieces causing the 

drill shaft to be deflected from the required drilling path, it may be 

prudent to delay core boring until after the vacuuming of the loose 

core debris from TMI-2 has occurred • 

. 

o It would be prudent to develov tooling to remove objects (e.g., BPRA 

retainer) that may become stuck to the end of the drfl 1 bit. 

o Manual sampling tools and techniques should be developed to retrieve 

samples of special interest at various elevations. 



2. 4 CORE SUPPORT ASSEt�BL Y. 

o The fuel debri s i n  the l ower regions of the r-eactor vessel shoul d be 

characterized before any more work i s  done on the B&w· study for the 

removal and storage of the CSA or the conc l usion of that study . 

o The B&W study does not address the removal of fused or mono l i tnic fuel 

and structural material from the CSA. It woul d seem prudent to add 

th i s  conti ngency to the pl anning to verify that the concl usion of the 

study i s  not al tered. 

o A thorough i n spection of the CSA should be made, using f i ber optics 

and/or sma l l  tel evis
'
ion  camera s ,  to ascertai n the quantities of fuel 

present. If the fuel quantities are smal l ,  CSA defuel i ng shou l d  be 

deferred until the CSA disassembly/disposal effort c ommences . 

o The underwater cutting technique for the CSA defuel i ng presented to 

TAAG has been pl asma arc cutting. There i s  some concern over using 

pl asma arc cutting tool s near the fuel or fuel debri s .  By the time the 

CSA cuts are requi red, th i s  may no l onger be an i ssue, but i t  does not 

seem wise to tie thi s  concept �o pl asma arc cutting at thi s  point i n  

the planning. 

o Pl ans to l ower the defuel i ng work pl atform and/or to add extensi ons 

onto the defueling booms shoul d be i ncorporated i nto the defuel i ng tool 

design.  
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2.5 EX-VESSEL DEFUELING 

o The data acquisition effort must be intrinsic to the defueling program 

and should be formalized within defueling planning studies and 

reports. This will avoid expensive and time-consuming effort planning 

for conditions that m� not exist. 

2.6 PHASE III RADIOLOGICAL ENDPOINT CONDITIONS 

o TAAG does not believe that the decontamination effort required to 

achieve the 2R/hr general area and 20 R/hr maximum hot spot radiation 

goals should be attempted during Phase III of the recovery program. 

Instead, this effort should be deferred until Phase IV, when the 

ultimate disposition of TMI-2 will be knowh. 

o TAAG recommends that the reason for the low endpoint dose rate criteria 

(i.e • •  the need to send operators into the RB basement) be addressed by 

other means. 

2. 7 PHASE III ENDPOINT CRITERIA 

o TAAG presents a method for determining Phase III endpoint criteria for 

residual fuel with respect to criticality concerns. 

2.8 SOURCE IDENTIFICATION 

TAAG has no recommendations on this subject during this period. 
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Section 3.0 

DEFUELING PLANS AND PROGRESS 

The letters contained in this section constitute TAAG reviews and 

recommendations for defueling of the core region. 
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MPR ASSOCIATES, INC. 

Mr. William Hamilton 
P . O. Box 613 
Ligonier, PA 15658 

December 18, 1984 

Subject : TMI-2 Defueling Presentation to TAAG During the 
December S, 1984 Meeting at TMI 

Dear Mr . Hamilton: 

A defueling presentation was made to TAAG during its 
December S, 1984 meeting at TMI-2. In a portion of that 
presentation the general approach and status of the non
Westinghouse-supplied defueling gear was covered. In this 
regard, it is my understanding from GPON that there are no 
planned formal design reviews for non-Westinghouse-supplied 
defueling gear. Accordingly, I think it appropriate that we 
at least comment on the information provided during the 
December S presentation on �his category of defueling equip
ment . Our detailed comments are as follows : 

I. The Puel Transfer Cask (for movement of fuel canisters 
from over th@ reactor to the upenders in the deep end 
of the refue· llng cavity). 

This proposed transfer cask has a movable three-ton 
shielded sleeve on the exterior diameter of the cask. 
This shielded sleeve moves through a stroke of about 4 -
S feet by means o f  several telescoping hydraulic 
cylinders mounted near the top of t he transfer cask 
(see Pigure 1) . It appears that one ·of the purposes 

for this movable sleeve is to allow t he sleeve to be 
lowered while the cask's main body is held at a fixed 
elevation, t hus providing some shielding down to the 
water level in the deep end of the refueling cavity as 
a fuel canister is lowered into t he upending device. 
Our comments regarding this approach to the transfer 
cask are as follows: 

-11-



MPR ASSOCIATES. INC. 

Mr . William Hamilton - 2 - December 18, 198 4  

A .  Elimination of the Movable Sleeve from the 
Transfer Cask and Use of a Stat1c Shielded 
Transfer Boot. 

Lowering the movable sleeve into the pool water 
for a foot or so for canister transfer means that 
part of the cask will be constantly wetted and 
dried and could be a source for tracking con
tamination across the top of the defueling service 
platform (see Figure 1). In this regard , it is 
suggested that consideration be given to going 
back to providing a static transfer boot over the 
upender. In such an arrangement the cask can be 
positioned on top of the transfer boot for 
canister discharge and the cask itself will not be 
wetted every time it discharges a fuel canister 
(see Figure 2) • This use of a static shielded 
transfer boot to allow radioactive items to make 
the transition out of a cask into water has been 
used in many previous applications in the past. 
The reason for this approach is to avoid getting 
the exterior parts of the cask wet and having the 
contamination problems that can result from such 
wetting. Further , a single one-piece cask body 
and a stat1c transfer boot eliminates the need for 
a three-ton movable sleeve with hydraulic 
cylinders and their associated control system for 
raising and lowering the lead sleeve. In essence ,  
a static transfer boot , as shown in Figure 2 ,  wi.ll 
result in a simpler and more inherently trouble
free tool for the TMI-2 defueling operation.  This 
approach is consistent with previous experiences 
with this type of fuel handling operation , and 
avoids potential contamination problems due to 
wetting the exterior surfaces of the cask. It 
also avoids the probability of binding and hang-up 
of the telescoping sleeve mechanism. 

B .  The Use of a Thin Movable Shielded Sleeve May 
Restrict Access to Servicing of Transfer Cask if 
Problems_Are Encountered. 

We not� that there rs only 1-1/2" of lead in this 
movable sleeve for shielding when it is extended 
fully during lowering a canister 1nto the up
ender. Apparently , this thin amount of shielding 
is to minimize the amount of weight that the 
hydraulic cylinders have to raise and lowe r .  In 
this regard , if difficulties should arise with the 
canister in a partially lowered position , the 



MPR ASSOCIATES. INC. 

�r. William Hamilton - 3 - December 18, 1984 

1-1/2" of shielding will preclude getting people 
down into this area to work on the problem without 
fi rst providing additi onal shielding in some 
manner. Accordingly, we recommend the use of a 
6•-thick one-piece body for the cask and static 
transfer boot over the upender to allow immediate 
serv icing i f  problems are encountered. The static 
transfer boot can also be fitted with a funnel
type guide to assure ali gning the canister with 
the upender (see Figure 2}.  This approach should 
eliminate most of the potential problem areas 
perta i ning to transfer cask radiation levels. 

c. Provision of Door in Bottom of Cask for Water and 
Debris Retention and for Shielding. 

We note that the transfer cask i s  not provi ded 
with any type of door on its lower end. We recom
mend that a door be provided to ensure that as the 
transfer cask moves back and forth with cani ste·rs 
debris and/or water cannot fall out of the cask 
and onto the floor �here i t  could present a 
potential contamination problem. The door should 
be shielded to avo i d  accidental high radiation 
exposures. As can be seen in Pigure 1, there are 
some areas where personnel could be i nadvertently 
subjected to a high dose of radiation during cask 
movement. 

D. Radiation Levels from the Transfer Cask on 
Rotating Service Platform. 

It is noted that the total shielding thickness of 
the transfer cask when it is on the rotating 
service platform i s  only 4• of lead (2-1/2• in the 
cask body proper and 1-112• i n  the movable sleeve 
- see Figure 1} . It would appear this could 
result i n  a relatively high radiation level on the 
service platform and that steps would have to be 
taken to minimi ze having workers around the cask 
while it is loaded with a canister and/or limit 
workers on the rotat i ng serv ice platform during 
canister handling. We further note that another 
special cask is being desi gned for transferr ing 
fuel i nto the shielded rail shipping cask and it 
has 6• of lead shielding. It would appear to us 
that the 4• of lead on the transfer cask used in 
the reactor building is ·on the thin side and 
should be made thicker. 
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M P R ASSOCIATES. INC. 

Mr . William Hamilton - 4 - December 18, 1984 

In summary , we consider that the cask can be signifi
cantly simplified and that more shielding should be 
provided , including a shielded bottom door. For 
discharging fuel from the transfer cask into the deep 
end pit we would suggest that one or preferably two 
transfer boots be provided. One of the transfer boots 
can be on a stand over the upender and the other over 
the canister storage area in the south side of the 
refueling cavity where the filters are located. 
Further, this transfer boot should have adequate 
thickness (6w) rather than the present l-l/2w which 
will require some kind of an exclusion area when . 
canisters are being handled and create access problems 
if difficulties are encountered during lowering of 
canisters. 

II. Refueling Canal Dam . 

During the TAAG nteeting a conceptual cross section of 
the refueling canal dam that is roughly 6 feet high was 
shown 

·
(see Figure 3) • 'It includes two inflatable 

gaskets. However , the design of. these two inflatable 
gaskets appears such that if either one fails , the 
other seal may also leak (e.g., when one seal leaks, 
the dam may move and cause the other seal to leak) • 

Accordingly, we would suggest that the seal design 
configuration for the dam gasket be reassessed to 
ensure that if one gasket is lost , the dam will not 
move and cause the other gasket to leak. Specifically , 
we.would recommend that this dam include at least one 
compression-type gasket seal which could be loaded by 
jack screws that mount off the dam body and act against 
the existing dam embedments in the canal walls. 

III. �owering of the Rotating Service Platform to Assist in 
Handlin Defuelin . erations Below the Elevation of 
the Lower Gr1d P ate Where Fue Norma y Stops . 

Since more evidence is becoming available that signifi
cant quantities of fuel debris are in the lower region 
of the reactor vessel and that it was not transported 
there by primary coolant circulation (i.e., data from 
inspecting the bottom of the upper plenum assembly's 
outlet annulus) ,  it is recommended that further 
emphasis be given to making the rotating work platform 
and associated tooling such that the IIF and support 
structures can be removed and the rotating work 
platform be lowered down directly onto the reactor 
vessel flange . This would allow the working depth to 
be lowered by up to 7'. This will help ensure that the 
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M P R ASSOCJA TES. INC. 

Mr. William Hamilton - 5 - December 1 8 ,  1984 

defueling concept is not totally dependent on 
automated/remote tooling for the.latter stage of 
removing fuel from the lower part of core support 
assembly. To ·this end , it is recommended that a 
specific design study be prepared showing how this 
lowering can be done with the present defueling 
equipment and work platform. Specifically , a quick 
review o f  present equipment designs indicates that it 
includes features which make the job of lowering more 
difficult . It would appear that some nominal amount of 
detailed analysis and preplanning might make the job of 
lowering the work platform significantly easier and 
less costly . 

If you have any questions regarding this letter, please 
do not hesitate to call. 

cc: B. Burton , EG&G 
E.  Kintner , GPON 
P. S tanderfer , GPUN 
J. DeVine , GPON 
P .  Bradbury, GPUN 
TAAG Members 

Sincerely , 

7%:::.l!f! j-
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MPR ASSOCIATES. INC. 

Mr. William Hamilton 
P. O. Box 613 
Ligonier, PA 15658 

December 1 8 ,  1984 

S ubject: Design Review of Tooling for TMI-2 Defueling Which 
Was Held on November 15, 1984 

Dear Mr. Hamilton: 

Per your request, we attended the formal design review 
that occurred on November 1 5 ,  1984 at the Bechtel offices in 
Gaithersburg, Maryland. This design review concerned indi
vidual pieces of tooling that are to be used in defueling of 
TMI-2 . The main areas covered during the review were the 
single canist·er positioning b racket, a manual tool posi
tioner and the cable control system and other miscellaneous 
pieces of defueling equipment. Our major comments regarding 
this equipment and other related matters are as follows. 

1 .  Use of the Manual Tool Post and Elimination of the 
Automated Rotating Tool Mast. 

Westinghouse is proposing a manual tool post device. 
This device is to provide a load capacity of 300 pounds 
for the tool end-effectors and a 500-pound reaction 
force. The manual tool po�t will basically allow 
various types of heavy duty end-effectors to be used 
for removing core debris. ROS A can also be used on 
this tool post. This manual tool post has the 

potential of being much simpler than the current auto
mated rotating tool mast which was specifically 
designed for more remote automated defueling opera
tions. It would appear that the manual tool post could 
be mounted on a carriage that would work up and down 
the open working slot. In this regard, this manual 
tool post also has the potential of performing the same 
basic functions as the more complex and costly auto
mated rotating tool mast for use with remote automated 
equipment. While this manual tool post may be somewhat 
slower, this type of device should be quite adequate 
for a one-shot defueling operation such as TMI-2. 
Accordingly, GPUN should consider putting i·ts primary 
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M P R ASSOCIATES. INC. 

Mr . William Hamilton - 2 - December 18, 1984 

effort into simplifying and improving this manual tool 
post and eliminating the need for the more expensive 
and involved automated rotating mast too l .  With regard 
to the manual ·tool post design,  as proposed by Westing
house , there are certain motions that take place in 
underwater drives; namely the vertical positioning of 
the tool holder and the angular positioning of the tool 
holder. During the design review , GPUN and Design 
Engineering instructed Westinghouse to revise the 
design of the manual tool post so that the vertical and 
angular motions are driven by devices that are above 
the water rather than submerged. 

2. Separation of Vacuum Systems and Carousel . 

During the meeting it was noted that the vacuum system 
and the carousel are still integrally tied togethe r .  
Westinghouse indicated they had made an evaluation of 
this and they concluded that the present approach of 
tying these two-together was satisfactory . Upon ques
tioning , they indicated that there was no documentation 
of such an evaluation. In view of the concern with 
tying these two systems together, we would recommend , 
as we indicated in our letter of October 12, 1984 , page 
3 ,  comment B ,  that the vacuuming and carousel features 
should be separated. Accordingl y ,  we would suggest 
that Westinghouse be requested to document their evalu
ation that concludes that the carousel and vacuum 
system should be tied together and made available for 
review . In this regard, GPUN asked if the single 
canister bracket could not also be designed to accommo
date a knock-out canister and Westinghouse was 
requested to make such an evaluation . If this can be 
done , then it would allow vacuuming with a canister in 
the single holder bracket. Thus , vacuuming could 
possibly occur before the c�rouse l is installed . This 
appea.rs to be a step in the right direction , but the 
thrust of our comment is that in our opinion the system 
should allow vacuuming and canister loading in 
parallel. 

· 

3 .  Single Canister Positioning Bracket Still Needs 
Considerable Wor k .  

The detailed design of single canister positioning 
bracket was in such a preliminary stage at this review 
it is too early to tell whether the pr9posed design 
will be satisfactory. Conceptually , the idea of a 
single canister bracket is a good one , but the detailed 
design still needs a lot of work . 

-20-



M P R ASSOCIATES. INC. 

Mr. William Hamilton - 3 - December 1 8 ,  1984 

4. Radiation Levels Over the Working Slot in the Rotating 
Platform. 

our·ing the October 3 ,  1984 design review , a Westing
house study had indicated that the radiation l�vels 
over the working slot were still too high .and that they 
had recommended doing further work to reduce them. We 
understand that Westinghouse is not undertaking this 
work, since they have not been authorized to proceed on 
this work. [For backgrQund, see MPR letter dated 
October 12, 198 4 ,  _page 3 ,  item A in the body of the 
letter and Sections II.A (page - 3) and II.E . 2  (page 7) 
in the letter's attachment.] Accordingly, we would 
like to see what has been done to lower the levels as 
recommended by Westinghouse. Specifically, exactly 
what are the predicted levels caused by each of the 
following: the water in the reactor vessel, the fuel 
canisters in the carousel, and the general background 
resulting from being down in the canal area as well as 
the basis for these radiation levels. 

If you have any questions regarding this letter, please 
do not hesitate to contact me. 

cc : B. Burton , EG&G 
E. Kintner, GPON 
F .  Standerfer, GPUN 
J. DeVine , GPUN 
P .  Bradbury, GPUN 
TAAG Members 

Sincerely , 

�:!::� 
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MPR ASSOCIATES. INC. 

october 12, 1984 

William Hamilton, Sr. 
P.O. Boz 613 
Ligonier, PA 15658 

Subject: TMI-2 Oefueling Design Review of October 3, 1984 

Reference: (a) MPR letter to w. 
October 5, 1984: 
Working Slot for 
Concept• 

Hamilton dated 
•Radiation Levels in 

the Manual Def.ueling 

(b) MPR letter to w. Hamilton dated 
September 5, 1984: •T.MX-2 Defueling 
System Design Review of August 21-22, 
1984 

Dear �. Hamilton: 

PU your request we have attended the formal desi.gn 
review concerning the TMI-2 defueling concept held on 
October 3, 1984, at Bechte��s offices in Gaithersburg, 
Maryland. This review covered such areas as (i) the current 
arrangement of the main pieces of equipment on the rotating 
shielded work platform, (ii) the analysis of radiation 
levels in the working slot, (iii) the design of the carousel 
used to store and position canisters, and (iv) the Westing
bouse proposed app roach to handle debris resulting from the 
plenum removal operations. 

Since the August 1984 design· review, the princ ipal 
change of note to the defueling system is that the shielded 
work platform arrangement has been revised as follows: 

1 . Removal of a fuel c anister with the transfer cask does 
not require closing of the working slot used for manual 
de fueling. Specifically, a separate transfer cas.k 
loading port with a shielded transfer boot has been 
provided so that the working slot can remain open 
during canister removal operations. Thus, the handling 
tools can remain and be used in the open working slot 
during fuel canister transfer operations. 
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M PR ASSOCIATES. INC. 

William Hamilton , Sr. - 2 - October 12, 1984 

2.  The carousel has been repos itioned so that it does not 
block direct vertical .access via the working slot to 
the center portion of the core and its capacity has 
been reduced from six to five canisters. [Note: The 
present carousel design still cannot be lowered 
significantly deeper into the reactor vessel to 
decrease radiation levels in the open working slot -
see Comment C below.] 

3. The working slot has been extended to the full width of 
the shielded working platform so that full di ameter of 
the core is accessible at one time. 

We consider these design changes will improve the overall 
defueling system. Figures showing the key features of the 
defueling system as presented at the subject design review 
meeting. are included i n  Attachment c. 

One major problem area i s  being encountered for which, 
at this stage, there does not appear to be a straightforward 
or practical solution based on information provided by 
Westinghouse . Specifically, the current limit for the total 
loaded dry wei ght of a canister is 2,800 pounds. At present 
there is no simple and reliable way to measure the weight of 
three different types of canisters while they are being 
loaded with debris in the �eactor vessel. The difficulty in 
obtaining a practical weigh ing system i s  caused by several 
factors - the expected wi de variation i n  the density of the 
debris and the series of mechanical and operational condi 
tions during which the weighing system must be able to func
tion. Por example, if the density of the debris in a filled 
1so•-1ong fuel canister exceeds about S gm/cc, the canister 
will exceed the 2, 800 lb. limit. Further the multi-eleva
tion pos itions of canisters on the carousel and th� rota
tional motion of the carousel makes it difficult to develop 
a simple and reliable'scheme for weighing the fuel 
canisters. There are also similar practical problems with 
weighing the •knock-out• and •filter• canisters as they are 
being loaded. We consider that a major effort will be 
required to bring this issue to a head so as to obtain a 
practical solution within the current constraints. Possible 
approaches to solving this problem are discussed in Attach
ment A. Basically, we consider schemes that do not reguire 
an wei hin of canisters in the reactor vessel are the ones 
t at should be eursued. SpeCl lCally, the canlster' s s z·e 
and/or we1ght l1mit should be such that defueling personnel 
can completely fill a canister in the reactor vessel without 
the possibility of exceeding a weight li mit. This approach 
would greatly simplify the defueling eqtii pment and its 
control system,  would require no weighing equi pment in tbe 
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M P R ASSOCIATES. INC. 

Willi am Hamilton, Sr. - 3 - October 12, 1984 

reactor vessel, and would also simplify administrative 
control procedures required • 

. 
Our major comments regarding the current defueling 

system design are summarized 'below. These comments are 
discussed in further detail �d in ehe same order in 
Attachment A. 

A.  Reduction of Radiation Levels in the Working Slot for 
Manual Oefue!ing - Present Level Is Still Too High 

Westinghouse analysis of the new additional feature� to 
reduce the radiation in the working slot due to fuel 
canister$ indicates that the level is still too high 
(about· 8 mrem/hr) .  Westinghous� re�ommended that an 
effort be undertaken to reduce the dose a factor of two 
or more. We would recommend that the target dose in 
the working slot be limited to about 2 mrem/hr from 
fuel canisters, based on the source terms currently 
being used by Westinghouse and Design Engineering [see 
Reference (a) and the details in Attachment A] . In 
this regard, the recommendation in Comment c below , to 
lower the carousel substantially, would solve this 
radiation problem as well as provide margin for 
handling errors, water level variations, etc. 

B .  Separate the vacuum and Carousel Systems� These Systems 
are Presently Interconnected 

At present during defueling operations, the vacuum 
system's operation is limited to the aarousel being in 
one specific position (i . e., the position where the 
•knock-out• canister can be connected to the vacuum 
lines ) .  This will result in having to make and break 
vacuum connections in order to position the other 
canisters for loading debris . This tieing of the 
vacuum and carousel systems together also requires the 
carousel to be installed before the vacuum system can 
be used. Accordingly, we cons1der that Westinghouse or 
Bechtel, as appropriate, should investi gate desi gn 
arrangements which would allow separation of the vacuum 
system and the carousel. Several possibilities appear 
feasible: for example, relocate the •knock-out• canis
ter on the other side of the working slot, opposite the 
filter canisters. Further, such separation would also 
reduce the high radiation levels in the working slot 
caused by having a fuel canister in the up position and 
directly in the working slot during vacuuming opera
tions ( see detailed discussion in Comment II.A of 
Attachment A) • 
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William Hamilton, Sr. - 4 - October 12, 1984 

c. Reducing Carousel's Sweep Radius to Allow the Carousel 
To Be Initially Lowered Approximately Three Feet 
Further Onder Water 

The present carousel has a sweep radius around the 
center of the core of 60 inches: this is essentially 
out to the edge of the core former plates. Therefore, 
before a carousel with such a large sweep radius could 
be lowered, at least the upper third of approximately 
4 5  fuel assemblies along the periphery of the core 
former would have to be removed. It is also our under
·standing that the present carousel is not designed to 
be lowered even if these fuel assemblies were out of 
the way. Accordingly, we consider that an effort 
should be made to develop a carousel with a sweep 
radius of about SO inches. This may even require 
reducing the carousel's capacity to four fuel 
canisters. Such a so• sweep radius should permit the 
carousel to be installed three feet further down than 
at present as soon as the loose debris and pieces 
generated from the plenum removal operation have been 
handled (i. e . ,  beginning of vacuum) . this lower 
carousel position eliminates radiation from the fuel 
canisters being a concern in the working slot (see 
Comment A above ) as w&ll as provides margin for 
handling errors, water level variations, etc. 

o. Reducing Thickness of Stainless Steel Cover Plate on 
the Shielded Work Platform 

The present cover plate (approximately 17. 5 feet in 
diameter) is 6 inches thick and made of stainless 
steel. It is currently made up of two 3-inch-thick 
plates, one on top of the other. It is our under
standing from the GPON Oefueling Task Force report of 
June 1 2, 1984 , that this thickness was set based on a 
water activity of 10 �ci/cc. Since GPUN has indicated 
that the water activity is down to . 0 2  �ci/cc and since 
a shielded transfer boot is now to be provided for 
transfer of canisters out of the reactor, it would 
appear that thickness of the cover plate can be 
significantly reduced (e. g., to about 2 inches or 
possibly less) . This should still provide adequate 
shielding even if the owes design water activity is off 
by a factor of 5 (i.e., up to .1 �ci/cc). 
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William Hamilton, Sr. - 5 - October 12, 1984 

E. Comments on "Draft" System Design Description (SOD) 
Dated October 3, 1984 

1. These documents do not contain "concept control 
drawings." Such drawings should be developed on a 
priority basis for each of the four phases of 
debris removal and included in the SOD (see 
Attachment A - Comment II.E). 

2.  It is recommended that the total radiation dose 
rate over the open working slot of 12 mrem/hr in 
Section 2.13 be broken into the three individual 
sources that contribute to total dose. Specifi
cally, the background dose from the reactor canal 
area, the water activity dose, and the canister 
dose. This will allow monitoring of these various 
sources and the actions taken to minimize· each 
contributing source. 

3. In regard to the canister contribution to the dose 
in tbe working slot, we recommend that this be 
lim�ted to about 2 mrem/br [see Reference (a) and 
the additional information contained in Attachment 
A - Comment II.E]. 

4. The total radiation level specified in section 
2.1.3 of the SOD for the area above the open 
working slot of 12 mrem/br is too high and should 
be lowered (see Attachment A - Comment II.E). 

5. ?igure A.3-15 of the Interface Control Documents 
shows that the canister transfer cask has a side 
wall- thickness of 2 l/2" and no bottom shield 
door. As discussed in Reference (b) on page 2 of 
Attachment A, we still consider that the shielding 
on the cask be about 6• (i.e., to achieve approxi
mately 2 l/2 mrem/hr at 1 meter) and that the cask 
should have a shielded door at its lower end. 

6. It is recommended that general criteria concerning 
shielding and exclusion areas, as covered in 
Attachment B, be included in the system design 
descriptions. 
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William Hamilton, Sr. - 6 - October 1 2 ,  198 4 

If you have any questions concerning this letter or the 
attachments, please do not hesitate to call. 

Attachments 

cc: B. Burton, EG&G 
E. Kintner, GPON 
P. Standerfer, GPON 
J. DeVine, GPON 
P. Bradbury, GPUN 
TAAG Members 

,;z:�aL �� M. Cole, Jr.� . 
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I. 

II. 

III. 

DETAILED COMMENTS 
RELATIVE TO THE TMI-2 DEFUELING 

DESIGN REVIEW OF OCTOBER 3, 1984 

Problem Area - Weighing of Canisters in the 
Reactor Vessel 

Major Comments Concerning Present Defueling 
System Design 

A. 

B. 

c. 

D. 

E. 

Reduction of Radiation Levels in the 
Working Slot for Manual Defueling -
Present Level is Still Too High 

Separate the Vacuum and Carousel Systems: 
These Systems Are Presently Interconnected 

Reducing Carousel's Sweep Radius to Allow 
the Carousel To Be Initially Lowered 
A�roximately Three Feet Purther 
On er Water 

Reducing Thickness of Stainless Steel 
Cover Plate on the Shielded Work Platform 

Comments on the •Draft• System Design 
Description for Defuellng Dated 
October 3, 1984 

References 
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MPR ASSOCIATES. INC. Attachment A 

DETAILED COMMENTS 
RELATIVE TO THE TMI-2 OEFOELING 

DESIGN REVIEW OF OCTOBER 3, 1984 

I. Problem Area - Weighing of Canisters in the Reactor 
Vessel 

One major problem area is being encountered for which, 
at this stage, there does not appear to be a straight
forward or practical solution based on information 
provi4ed by Westinghouse. Specifically, the current 
limit for the total loaded dry weight of a canister is 
2,800 pounds. At present there is no simple and 
reliable way to measure the weight of three different 
types of canisters while they are being loaded with 
debris in the reactor vessel. The difficulty in 
obtaining a practical weighing system is caused by 
several factors -- the expected wide variation in the 
density of the debris and the series of mechanical and 
operational conditions during whiqh the weighing system 
must be able to function. For example, if the density 
of the debris in a filled 150"-long fuel canister 
exceeds about 5 gm/cc, the canister will exceed the 
2 , 800 lb. limit. Further , the multi-elevation posi
tions of canisters on the carousel and the rotational 
motion of the carousel makes it difficult to develop a 
simple and reliable scheme for weighing the fuel 
canisters in the reactor vessel. There are also 
similar practical problems with weighing the �knock
out" and "filter" canisters as they are bein� loaded in 
the reactor vessel. It is considered that a major 
effort will be required to bring this issue to a head 
so as to obtain a practical solution within the current 
constraints for the three different types of 
canisters. Possible approaches to solving this problem 
are as follows: 

1 .  Obtain significant relaxation on the present 
2,800-lb . limit per canister. It is our under
standing that this limit was set by EG&G facili
ties in Idaho and has been used by EG&G as a limit 
on the canisters to be shipped in the new NUPAC 
spent fuel shipping cask now under design. As an 
upper limit, the maximum dry weight of a 150"-long 
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canister completely filled· with debris of a den� of abou·t 10 gm/cc is appr oximately 4 ,  �00 lbs. 
[i.e. , 700 (canister ) + 4 , 1 80 { debris) J .  

2. Use mainly short canisters ( e . g . ,  75ft-long canis
ter , where two such canisters could be inser ted i n  
one 150ft-long storage rack or in each of the seven 
fuel positi ons in the shipping cask) . This 
approach might allow short· canisters to be filled 
to their maximum phy si cal capacity without regard 
to weight [e. g., a 75•-1ong canister fully loaded 
with debris of an upper density of 10 gm/cc will 
weigh about 2,800 lbs . (2 , 100 + 700) ] .  Some 
canisters 150" long could still be used for 
handling long fuel assemblies (potentially a maxi
mum . of about 45)  that could be reasonably intact 
(i.e., assembly around the periphery of the core) . 

3. Ose the existing 1so• canister and establish a 
single maximlm wet weight based on low densitt 
material £i1lins canister s. This approach wi l 
s tili require the development of three different 
balance scale systems for use i n  the rea�tor 
vessel. It will also result in a somewhat 
i nefficient loadi ng of canisters (but the 
canisters would always be under the 2, 800-lb. 
limit) and thus result in more canisters being 
required to handle the T.MI-2 core debris. At 
present, s uch weigh i ng systems in the reactor 
vessel look very complex and unattractive. 

A task force to develop various practical approaches to 
resolving this problem area may be warranted. Basical
ly, we consider schemes that do not require any 
weighing of canisters In the reactor ves sel are the 
ones that should be 3urs ued. Specifically , the 
canister's length an /or weight limit should be such 
that defueling personnel can completely fill a canister 
in the reactor vessel without the possibility of 
exceeding a weight limit. This approach would greatly 
simplify the defueling · equipment and its control 
system, would require no weighing equipment in the 
reactor vessel, and would also simplify administrative 
control procedures required. 
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II. Major Comments Concerning Present Defueling System 
Design 

A. Reduc tion of Radiation Levels in the Wor k i ng Slot 
for Manual Defueling - Present Level is Still Too 
High 

The radiation levels in previous defueling 
arrangements [ see Reference (a)] were too high in 
the working slot for manual defueling. A possible 
solution to this problem was analyzed by Westing
house which involved the following changes: 

1. Lowering the carousel so that there will be 
an additional 3" inches of water over the 
canisters. 

· 

2. Reducing the carousel from six canisters to 
five canisters and then assuming only four of 
the five canisters are in the raised position 
which can contribute to the radi ation problem 
in the working slot. (See comment on this 
i tem below. ) 

3 .  Ptoviding shielded collars ar ound the top two 
feet of each cani ster posi t i on in the 
carousel. 

4 .  Providing shielding in top of each can ister 
cap. 

Westinghouse analysis of these new features to 
reduce the radiation in the open· working slot due 
to fuel canisters indicates that the level is 
still too high (e.g., about 8 mrem/hr at 
EL .  3 31 ' -6 " ) . Accordingly, Westi nghouse recom
mended that an effort be undertaken to reduce this 
dose rate a factor of two or more. 

We also concur with this radiation reduction 
recommendation and would also recommend that 
further radiation analysis be performed on the 
bases of the following: 

'1 .  The target dose rate i n  the open working slot 
be about 2 mrem/hr from fuel cani sters, based 
on the source terms currently being used by 
Westinghouse and Design Engineering [ see 
Reference (a)] . In this regard, the recom
mendation in Comment C below, to lower the 

-31-



ca rousel sub sta ntially, �o ul d co mpl etely 
sol ve this ra dia tion problem as well a s  
pro vi de margin fo r handling errors, wate r 
level va riati ons, etc. 

2.  All five fuel ca nisters ( instea d of just 
four) sho ul d  b e  in � he raised �osition of the 
ca ro usel fo r the radiatio n analasis. �his 
will cove r the case w he re a loa ed fuel 
can ister has to be rotated into the working 
slot po s ition so that a vacuum sy stem can b e  
connected to • knoc k-o ut• caniste r. [Note: 

Vacuum sy s te ms and ca ro usel a re inte r
connec ted - see Comment B b elo w. ] In such a 
ca se , a loaded fuel canister can b e  in the 
• up po s itio n • o f  the ca rousel .and also b e  
pos itioned in the o pen wo rking slot a t  the 
same time man ual vac uum o pe ration s are in 
proce s s .  

B. Sepa rate the vac uum and Ca ro u s el Sys tems: Th ese 
Systems A re Pre sently Inte rconnected 

At pre sent during defueling o peration s ,  the va cuum 
sy s tem' s o pe ration is l imited to th e ca ro usel 
be in g  in one s pec ific po s ition ( i. e . ,  the position 
where the • knock-out• caniste r can. be co nn ected to 
the vacuum l ine s ) . 'l'h.is will re s ul t  in ha ving to 
ma ke and b reak vac uum connections in o rde r  to 
pos ition th e  oth e r  fuel can isters for loading 
deb ris. 'l'h_is tieing o f  the vac uum and carousel 
sy stems to gether also re quires that · the ca ro u s el 
b e  in s tall ed befo re the vac uum system can b e  
us ed. It woul d  be des irabl e  to ha ve the vacuum 
sy stem available during th e defueling o peration 
before the ca ro u s el is installed ( e. g. ,  during the 
han dl ing o f  deb ris re sulting fro m the plenum 
removal o peration) .  It wo ul d appea r  tha t  
s epa rating the vac uum S¥Stem1 s  Oaeratio n f rom all 

caro u s el operation s dur1 ng bulk efueling would be 
supe rio r fro m an oaerational sta ndloint (i. e . ,  
vac uum sys tem wo ul always be a vai able and 

independe nt of carousel po s ition ) .  This se para
tion would also res ult in simpler equipment 
de s ign s fo r both th e caro usel and the vacuum 
sy s te ms .  Acco rdin gly, we conside r tha t  Wes ting
bo u s e  or Bec htel , a s  a ppro priate, s ho ul d  investi
gate th e design a rrangements whic h would allo w  
se pa ration o f  th e vac uum sy stem and the 
caro usel . For e xa mpl e, there a ppea rs to b e  spa ce 
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on the opposite side of the working slot from 
where the vacuum filters are located to pos i t ion a 
" k nocked-out" can ister , thus separating the vacuum 
system from the carousel . The tool rack presently 
in th is area could be located to the right side of 
the ROSA Mast now that the working slot is opened 
all the way across the full core diam�ter. This 
separation should also reduce the radiation 
concern caused by tieing the vacuum system and 
carousel together as discussed in Comment A above. 

c. Reducing Carousel ' s  Sweep Radius to Allow the 
Carousel To Be Initially Lowered Approximately 
Three Feet Further Onder Water 

With the present carousel size and its location on 
the work platform, it has a sweep radius of about 
60 i-nches as the working platform rotates around 
the center of the core. This 60" sweep radius 
covers the area out to the edge of the core former 
plates. Accordingly, before the c�rousel can be 
lowered in th is arrangement, at least the upper 
third of approximately 45 fuel assemblies that may. 
still remain along the periphery of the core 
former would hav� to be removed. Accordingly, we 
cons i der that an effort should be made to develop 
a carousel with a s�eep radius of about 5 0  
inches. Thi s  may even require reducing the 
carousel ' s· capacity to four fuel cani sters i nstead 
of the present five. such a SO " sweep radius 
should permit the carousel to be installed three 
feet further down than at present as soon as the 
loose debris and pieces generated from the plenum 
removal operation have been handled ( i . e . ,  at 
beginning of vacuuming operations). This might 
also involve removing about a half dozen partial 
fuel assemblies that could still be standing 
within the 50" sweep radius after the plenum is 
removed. 

As indicated in Comment A above, effort i s  still 
in progress to lower the radi ation levels in the 
open working slot due to fuel canisters to a more 
reasonable level. To accomplish this reduction ,  
the design is very tigh t .  Further, this current 
effort is not addressing other i ssues such as 
"marg in" for handling errors ,  water level 
vari ati ons, etc. and these will have to be 
addressed separately. Accordingly, designing in 
the ability to lower the carousel would provide 
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such margin for the bulk of the de fueli ng. It is 
therefore considered that the carousel design 
should have the ability to permit - readily lowering 
the unit about 3 feet. 

o .  Reducing Thickness of Stainless Steel Cover Plate 
on the Shielded Work Platform 

The present cover plate (app roximately 17 . 5  feet 
in diameter) is 6 inches thick and made of stain
less steel. It is currently made up of two 3-inch 
thick plates, one on top of the other. It is our 
understanding from the GPUN Defueling Task Force 
report of June 1 2 ,  1994 , that this thickness was 
set based on a water activity of 10 ll ci/cc. Since 
GPON has indicated th�t ·the water activity is down 
to . 02 l!ci/cc and since a shielded transfer boot 
is now to be provided for transfer of canisters 
out of the reactor, it would appear �hat thickness 
of the cover plate can be significantly reduced 
(e.g., to about 2 inches or possibly les s ) . This 
should still p rovide adequate shielding e ven if 
the owes design water activity is off by fact of 5 
(i�e., up to . 1  llCi/cc) .  Accordingly, considera
tion should be given to significantly reducing the 
thickness of this stainless steel cover plate in 
view of the design bases water activity of owes 
being so low (i. e. , . 0 2  � ci/cc) . 

E. Comments on the •oraft• System Desiqn Description 
for Defue!inq Dated October 3, l994 

At the design review , Design Engineering indicated 
that the final system design description would be 
issued in late October 1 99 4 .  Draft versions of 
both the System Design Description and Interface 
Control Drawings were issued October 3 ,  1994 . Our 
overall comments on these draft documents are as 
follows: 

1 .  These documents do not contain concept 
control drawin3s. such concapt control 
drawings shoul be developed for each of the 
various phases of the defueling operation on 
a priority basis and included with the system 
description. In this regard, it appears that 
there needs to be four series of such concept 
control drawings for the four phases of 
debris removal. 
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a. one showing manual removal of debris 
knocked off the plenum and transfer of 
canisters out of the reactor and into 
the deep end of the canal. 

b. A second showing how the loose debris 
would · be vacuumed out based on a manual 
vacuuming system and canister transfer 
operations. 

c. A third showing manual methods for pick 
and place bulk defueling and canister 
transfer operations. 

d. A fourth showing automated bulk 
defueling and transfer operations. 

These concept control drawings should show 
such things as:  where all the manual tool 
handling cranes would be located and their 
lift heights, where the people will be 
located for all the various operations , 
general radiation levels, minimum water 
shielding, water heights available for 
l oading canisters, tool lifting heights and 
other controlling features fr�m a system 
point of view (exclusion areas, if any, etc.) 
for each of the four phases of the defueling 
operation [ see Reference (b ) ,  page 4 ] . 

2. Section 2 . 1 . 3  in the . System Description 
Document concerns dose rates. This section 
indicates that the dose rate over the 
shielded work platform will be 2 mrem/hr and 
12 mrem/hr over the open working slot for 
manual defueling. Our comments on this 
section are as follows : 

a. While total radiation dose rate objec
tives are needed, it is also important 
to provide a breakdown of this total 
dose rate to control the individual dose 
from the various sources that contribute 
to the total dose rate. For each of the 
two positions where total dose rate 
goals are established (e.g., over the 
working slot and over the shielded work 
platform) , provide the radiation dose 
rate goals for the following con
tributing sources: 

-35-



1) Background dose rate from being in 
the reactor canal area. 

2)  Dose rat.e from the water activity. 

3) Dose rate from canisters in the 
water of the reactor vessel. 

b .  I t  is considered that total radiation 
level above the open working slot of 12 
mrem/hr is too high . Prom the numbers 
provided at the October 3 ,  1984, design 
review and the number of 12 mrem/hr over 
work platform given in the system design 
descrip�ion , it would appear that the 
breakdown of this 12 mrem/hr over the 
working slot is about as follows: 

1) Background from beinq in 
reactor canal area 2 mrem/hr 

2) Dose from water a�tivity 
( . 02 \.lCi/cc) 2 mrem/hr 

3) Dose from fuel canisters 
in· water a mrem/hr 

12 mrem/hr 

It is recommende4 (i) that the dose rate 
goal over the open working slot from 
fuel canisters be set at about 2 mrem/hr 
at 1a• over the top of the work platform 
as discussed in Reference ( a ) ,  and (ii) 
that the System Oesign Description be · 

revised to reflect this lower
-

dose rate 
goal. In this regard, the effort as 
recommended by Westinghouse at October 
3, 1984 (see Comment II.A above) to 
reduce the working · slot dose rate by a 
factor of two or more appears headed in 
the right direction and should bring the 
radiation level " in the working slot due 
to canisters down to this 2 mrem/hr 
range at 1a• above the top surface of 
tbe shielded work platform. 

c. The total radiation level specified in 
Section 2.1.3 of the SOD for the area 
above the open working slot of 
12 mrem/hr is too high and should be 
lowered. 



3. It is recommended that general cri ter ia 
concerning shielding and exclusion areas , as 
covered in Attachment B ,  be included i n  the 
system design description. 

I'II. References 

( a) MPR letter to w. Hami lton dated October S ,  1984 : 
� Radi ation Levels in Working Slot for the Manual 
Defueling Concept . �  

(b) MPR letter to w .  Hamil ton dated September 5 ,  
1984 : �TMI-2 Defueling System Design Review of 
August 21-22, 19 84 . �  
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M P R  ASSOCIATES. INC; Attachment B 

RECOMMENDED GENERAL CRITERIA 
TO BE ADDED TO THE HDRAFT" SYSTEM DESIGN 

DESCRIPTION DOCUMENTS 
(SEE DES IGN ENGINEERING'S LETTER DEOE -DATED 10/3/84) 

1 .  The shield design and fea�ures of the work platform and 
its transfer boots and the transfer cask shall be suc h 
that the rotating work platform area is not an 
exclusion area during canister transfer operations. 
Specifically, the levels during transfer cask operation 
shall be ·no g reater than during normal manual defueling 
operations. (Add to Section 2 .1.3 of the SDD. )  · 

2.  The design of the rotating work platform and its 
. transfer boot, the transfer cask , and the working slot 

covers shall be such that manual operation of defueling 
tools through the working slot can proceed at the same 
time canisters are being removed from the reactor 
vessel. This is to allow operations personnel to have 
the option of performing caniste-r transfer operations 
in either parallel or in series with manual defueling 
operations. (Add to Section 2 .1 .1 of the SOD.) 

3 .  The transfer cask shall have about &• of lead side 
shielding and a shield�d door at its lower end. -The 
cask radiation level shall be less than 2-1/2 mrem/hr 
at 1 meter which bas been the normal practice for such 
a cask in previous d�sig ns. If small local areas of 
the cask cannot meet th� approximate &• thickness 
requirement (e.g., such a·s near the •up-ender• fuel 
transfer device) , this can be addressed separately by 
the designer and proposed approaches made to handling 
suc h areas. (Add to Section 2 . 1 . 3  of the SOD. ) 
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MPR AsSOCLATES. INC. Attachment C 

WESTINGHOUSE FIGURES CONCERNING THE 
DEFOELING SYSTEM PRESENTED AT THE 

OCTOBER 3, 19 84 DESIGN REVIEW 
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MPR ASSOCIATES. INC. 

October S ,  1984 

William Hamilton, S r .  
P •. o .  Box 6 13 
Ligoni er , PA 15658 

Subject: 

Reference :  

Radiation Levels in Working Slot for the 
Manua� Oefueling Concept 

( a )  GPOH Memorandum, 4300-84/B-0058 dated 
June 12 ,  1984 Defueling Options Task 
Perce Report. 

Oea.r, Mr .  Hamilton: 

Our letter of September 5 ,  1984 , raised concerns about 
the radiation levels in · tbe working slot area of the 
rotating platform to be used for manual defueling at 
TMX-2.  Specifically, we were concerned that due to the 
shallowness of the water covering fuel canisters in the 
carousel the radiation levels would be too higb for manual 
defueling operations in the defueling concep t shown at the 
August 2 1 ,  1984 , review meeting . 

GPON arranged a meet� with the design personnel per
forming the sbielding analy sis at Bechtel to go over both 
our and their analysis on Sep tember 26 , 1984 . The review of 
their analy sis, wbile indicating a lower radiation level in 
the working slot than our analysis for the August 20 , 1984 , 
design con figuration, still indicated that the radiation 
levels in the working slot due to fuel canisters is too high 
for manual defueling . Specifically , the Bechtel analy sis 
resulted in 211 mr/br compared to our 1, 555 mr/hr , both of 
wbicb are unacceptably bigb for manual defueling. Bechtel 
initi ally tr ied one possible fix for the August 20 , 1984 
design configuration to lower th is radiation level to the 
3 mr/br range1  however , it created other interference 
p roblems . Accotd ingly, they are investigating other solu
tions to the problem. Specif'icall� , they indicate that they 
were currently considering such th1ngs as the following to 
obtain a low radiation level .in the working slot area. 

( a )  Lowering the carousel so that there will be an 
additional 3 •  of water over the canister s .  
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MPR ASSOCIATES. INC. 

William Hamilton, Sr. - 2- - October S ,  1984 

(b) Going from a six-canister car ousel to a five
canis ter unit. 

(c) Providing shielded collars around the top part of 
each canister position in the carousel. 

(d) Providing shielding in top of each canis ter cap. 

To resolve the diff erences between the absolute radia
tion levels Bechtel and our selves had predicted for the 
working slot, a review was made of the assumptions used. 
These are tabulated in the attached table. Our ass umptions 
are under the Bases l column and Bechtel' s are given under 
the Bases 2 column. To determine whether the d-ifference in 

. absolute radiation levels was due to assumptions or analy sis 
method, we used our analy si s  method and the as s umption of 
the Bases 2 column as a check. This check indicated we 
would obtain the same appr oximate radiation level (appr oxi
mately 200 mr/hr) as Bechtel when we used our analysis 
method and their assumptions as listed in the Bases 2 column 
of th.e attached tabl.e ( s ee lines 6 and 7 f or comparison of 
radiation levels ) . Accordingly, the dif f erence in the abso
lute radiation levels appears to be due to the difference i n  
the source term assumptions and assumed water dep th ,  and not 
due to difference i� analy sis method. 

The dif f er ences between the basic source ter m assump
tions in the Bases 1 and Bases 2 cases are covered in lines 2 through .s of the attached table. These . include source 
s tr ength, density of debris, volume and number of canis
ter s .  We believe that Bases 2 can be used as a design bases 
provided the acceptance criteria f or this bases is approxi
mately 2 mr/hr or les s .  This low radiation level will in 
essence allow •a margin• · to cover other things or conditions 
that can cause the basic source va lues to be higher (e.g . ,  
density, source ·strength , all canisters i n  up position, 
etc. ) .  It should be noted that the above margin does not 
cover or provide margin f or cases of water level variations , 
handling er rors involving raising a radioactive object too 
high, etc. Margin f or s uch cases must be addressed 
separately. 

In summary ,  (i} we would like to have the opportunity 
to review the results of the current effort to lower the 
radiation levels in the wor king slot due to fuel canisters 
as discussed above and, { ii) if the source terms of Bases 2 
(see table) are used in the analysi� associated with this 
eff ort to lower the dose levels, we recommend that an 
acceptance criteria f or radiation on the work pl_atf orm due 
to f uel canisters be approximately 2 mr/hr f or the reason 
indica ted above. 
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William Hamilton , Sr. - 3 - October 5 ,  1984 

With regard to radiation levels in the working �lot 
area due to just the activity in the water , the GPON design 
report on the dry defueling concept ( Reference {a)  - section 
3 . 3 )  ind icates a realistic value for Cs137 .activity in the 
water was 1 � ci/ml. This Cs137 concentration would cause a 
high dose just from activity ln the water alone. However , 
GPOR personnel ind icate that the design bases concentration 
for the defueling water cleanup system (DWCS) should be 
.02 uci/ml of Cs 137 which results in. a dose of only about 
2 mr/hr . Even if the concentration of Cs137 in the water 
should get as high as . 1  uci/ml, the dose would only be 
about 10 mr/hr from this source. ·Accord ing ly ,  if the owes 
system works as cla imed and keeps the water activity low, 
then water acti vity should not be a major dose source in the 
working slot area during manual defueling and the 6• thick 
stainless steel cover plate on the rotating platform can be 
significantly reduced in thickness. 

If you have any questions concerning th is letter , 
please do not hesitate to call. 

cc: B .  Burton 
B. Kintner 
P .  S tanderfer 
J .  DeV ine 
P .  Bradbury 
TAAG Members 
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Shielding Design Estimates 
Parameter 

1. Water Depth 

2 .  Source Term, JJ ci  of 
Cs137/gm of debris 

{ a )  Average 

{ b )  Nomi nal peak 

3. Dens�ty of debris in 
g/cm 

4. Assumed Container 
Cross Section 

5. Number of Canisters 

6.  Calcul ated Radi ation 
Leve l 

7 .  Check of calcu l ation 
technique 

Notes : 

Bases 1 

26" 

8,060 
( Based on Average Core 
Power , assumes a l lcreDri s 
is uo2) 

13,700 
( Based on normal peak 
power and a Peak to Avg . 
of 1 . 7 to 1 for first 90 
days of core operation) 

5 . 52 
( Note : Cou ld have much 
h1ghe"r loca 1 debris 
density, e . g . ,  �8 to 9) 

9.5" X 9.5" 
( Th is is s l i ghtly l arger 
than the actual current 
d imension) 

Six canisters in the 
raised/stored position 
(the 6th canister was 
assumed .to be raised to 
cover the case of debris 
being loaded into a 
lowered canister) 

1,555 mr /hr (A) 
( at 8,060 IJCi/gm) 

Bases 2 

33" {28" + 5 " ) (C)  

5 , 620 
{ U02 mixed with other core 
materi a ls ,  e . g . , d i l uted 
by other debr is)  

(No power peaking was 
consi dered ) 

4 . 57 

9.06 X 9.06 

5 !·- Canisters in the 
raised/stored position 
1 - canister (the nearest 
to access port) in the 
lowered pos ition for 
debr is loading (Note: 
sin�e lowered, thrs-
canister did not con
tribute to dose ) 

211 mr/hr (B)  
(Point s3, Table lt 
Derm-0403, 9/26/84J 

""'200 mr /hr (A) 
( Check of Bases 2 using 
the same analysis tech
n ique as for Bases 1 ,  but 
source strength, density 
and other parameters from 
Bases 2) 

(A) Analysis using Rockwe ll  shielding hand calculation. 
( B )  Analysis using computer shielding analys is.  
(C) The 5" of water i n  the tota 1 water depth assumes the debris starts 5" down from the 
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William B .  Hamilton , Sr. 
P . O .  Box 61 3  
Ligonier , PA 15658 

September 5 ,  1984 

Subjec t :  �-2 Oefueling System Design Review of August 21-
22, 1984 

Dear Mr • Hamil ton: 

Per your re�est we have been monitoring for TAAG the 
development of the T.MI-2 defueling concept. Mr .  Bradbury of 
GPOR invited me to attend the design review on the TMI-2 
Defueling System which was held August 21-22, 1984 , in 
Gaithersburg . This design review covered mainly the indi
vidual camponents that are associated with the shielded work 
platform from wbicb defueling operations will be per
formed . It also covered the vacuuming system and other 
miscellaneous tooling . 

OUr major comments regarding the defueling design 
concept as presented at the Design Review Meeting are 
suDDar ized below. These comments deal more with the overall 
concept rather than with the detailed features of individual 
caaponents . 

1 . The defueling concept as presentlY configured is not 
satlsfactor; for manual defueling. (See the Westingbouse sketc es of the present concept - Pigures 1 ,  2 ,  & 
3 in Attachment A) • Specifically, only about two feet 
of water cover the six fuel canisters contained in a 
large carousel mounted off the work platform. 'l'hese 
canisters are estimated to cause a radiati.on field of 

to r r 1n t e o en wor l.D s ot area. In a 1-
tl.on, ere are o er sources w l.C can urther 
increase this radiation level in the wor king slot 
(e . g . ,  vacuum system piping and pump, filter canisters , 
the contamination in the water itself ) . In this 
regard,  lowering the radiation field in the wor king 
slot by simply lowering the carousel does not appear to 
be a reasonable solution since it appears to require 
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William B. Hamilton, Sr . - 2 - September 5 ,  1984 

removal of most of the outer peripheral rings of fuel 
assemblies . 

The sources of this problem appears to be ( i )  the 
requirement from Bechtel-Gaithersburg that there be six 
to eight canisters stored within the reactor vessel at 
any one time, and ( i i )  the shielding and radiation 
analysis is not being done concurrent with the mechan
ical design arrangement to ensure that T.MI-2 has a 
manual defueling system. In this regard, we believe 
this problem can be solved and still use the 1so •-1ong 
canisters, but it will involve a signif icantly 
d ifferent· approach to canister/debris loading and 
transfer operations (see discussion in Attachment A) . 

2 .  Radiation levels in the proposed working slot arrange
ment are too high for manual defueling due to 1ust the 
activity in the water in the reactor vessel. Even if 
the rad1ation problem discussed in Item l above were 
solved, this problem would still exist. The proposed 
working slot concept uses 6•-tbick steel plugs for the 
covers and these plugs are removed and re-installed 
over the working slot by crane . It is our under
standing that for manual defueling operations, it is 
planned that all the plugs associated with the working 
slot would be removed to create an open slot of about 
18• wide by 9 •!· long . If this long wor k ing slot is left 
open, the radiation level that the workers will be 
e osed to durin manual tool o eration will be over 
lOOmr r ust from the water act1v1t . of 1 c cc . 

s ra 1 at1on eve s cons1 er too hig for a 
practical manual defueling system. AS a result, the 
large slot cannot be left open and a crane will be 
required to constantly remove and re-install plugs over 
the wor king slot when using manual defueling tools . 
Such plug movements also do not appear practical. 
Accordingly, we recommend that a segmented hinged door 
concept be considered so that only a small area of the 
working slot has to be open when the manual tools are 
being used (see �igure 4 in Attachment A) . It appears 
that correcting this problem will require re-designing 

· the current proposed rota.ting work platform. 

3 .  The transfer cask and work platform features to accom
modate canister transfers are being designed such that 
the shielded work platform area is an exclusion area 
during canister removal oper ations ( e . g . ,  the radiation 
levels are reported to be over lOOmr/hr at 7 feet from 
the transfer cask) . Basically, the shielding for the 
transfer cask is currently inadequate and no work plat-
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4. 

form features are being provided to minimize radiation 
levels during loading of canisters into the cask . As a 
result, personnel operating stations for canister 
transfers are up at the 347 ' ·level which bas a high 
background radiation level rather than down at the work 
platform. In this regard we recommend that the 
shielded work latform and transfer cask �e rovided 
w th a e ate shieldin so that the work lat orm area 
is not an exclus on area ur1ng trans er operat ens . 
This will also allow all operations to still take place 
down in the low radi.ation fields on ·top of the work 
platform. Eliminating the requirement that the work 
platform be an exclusion area during canister transfer 
may also help simplify the rotating platform ' s  cable 
hand�i�g system (see Item 4 below) • Arrangements and 
features to avoid having the work platform be an exclu
sion area are discussed in Attachment A .  

I t  appears that the present ae3roach will lead to an 
involved and complex cable han ling system for rotating 
the shielded work platform . with the present concept 
there are many TV cables , power cables , lights , water 
spray systems , position indication .cables for the 
positioning mask and ROSA, load cells for the carousel , 
vacuum system instrumentation, etc . ,  all of which are 
on the rotating shielded work platform. This array of 
cables iridicates that the current approach will result 
in an involved and complex cable handling system. It 
is our experience that such cable handling systems can 
very easily become far mere complex than anyone bad 
originally anticipated . At the design review meeting � 
Westinghouse did take an action item to make a detailed 
list of every line (power, instrumentation, water, or 
air )  that is associated with each individual component 
on the rotating platform. Once this list is completed , 
we would .suggest that a major ef�ort be made to reduce 
the number of lines and/or the amount and frequency of 
platform rotation so that an elaborate cable handling 
system is not required . For example ,  the use of a 
standard rotational position for the loading of canis
ters into the transfer cask may be a major reason for 
rotation through large angles . If this is the case , 
the use of a standardized position should be recon
sidered. If �is simplification effort is not success
ful, the cable handling system could have a major 
effect on delivery of the system and its availability 
to start defueling operations as presently scheduled . 
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5 .  We recommend that overall conce t control drawin s 
{coupled with the aperopriate system descri�t ons} for 
each of the various phases of defuellng be eveloped on 
a priority basis . Hopefully, these dr awings would help 
avoid hav1ng problems with the development of the 
defueling concept such as: too high radiation levels 
for the working slo� for manual defueling ( e . g . ,  Items 
1 & 2 above ) ,  avoid having the design develop on the 
bases of using exclusion areas for major operations 
during the aefueling ( e . g . ,  Item 3 above } ,  etc . In 
this regard, it appears that there needs to be four 
such concept control drawings for the four phases of 
debris removal. 
0 

0 

0 

0 

One showing manual removal of debris knocked off 
the plenum and transfer of canisters out of the 
reactor and. into the deep end of the canal. 

A second showing how the loose debris would be 
vacuumed out based on a manual vacuuming system 
and canister transfer operations . 

A third showing manual methods for pick and place 
bulk defueling and canister transfer operations. 

A fourth showing automated bulk defueling and 
transfer operations . 

These concept control drawings should show such things 
as: where all the manual tool handling cranes would be 
located and their lift heights, wher� the people will 
be located for all the various operations, general 
radiation levels, minimum water shielding, water 
heights available for loading canisters, tool lifting 
heights and other controlling features from a system 
point of view for each of the four phases of the 
defueling operation. 

In summary, we believe that major changes must be made 
to the concept shown at the August 20-21, 1984, meeting 
before TMI-2 has a viable manual defueling concept. As 
presently shown, the defueling s¥stem is basically a 
remote/automated scheme . In revtslng the present concept to 
make it a practical manual defueling concept, it is recom
mended that general criteria in Attachment B be used to 
ensure we have a manual srstem. In revising the design, it 
would also be very helpfu if the top end of the canister 
had a ledge or other provis ion ( e . g ., a removable clamp) by 
which the canister could be suspended from the various 
loading brackets from its top end . Presently canisters are 
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suspended in a tube-type bracket that runs the full length 
of tbe canister . Thus, this type of loading bracket itself 
projects deep in the reactor vessel ana thereby restricts 
rotation of the wor k platform even when. these load ing 
brackets contain no canisters . 

With regard to the overall concept, an alternate 
approach shown by M% .  · Austin of GPOH for handling the debris 
knocked off during plenum removal appeared to come ·closer to 
the approach considered in earlier studies and we recoDDDend 
that it be pursued . Basically, the approach Mr. Austin 
presented was. quite simple and it was clear that he under
stood the functional requirements that such a system had to 
meet .  The method shown had a· minimum of 4 feet of water for 
handling of 1so • canisters and for loading debris into 
canisters, used a simple bracket-type canister holder rather 
than the carousel ,  and recognized the depth of water avail
able to handle core debris based on the configuration of 
existing core void ( e .g . ,  took advantage of deep holes in 
the debris bed) . We suggest this concept be pursued at the 
earliest date since �is is the first phase of defueling 
oper.ations in which tbe shielded platform will have to be 
used after the plenum is removed·. When revising the overall 
concept ,  we would suggest you also review Pigure 4 in 
Attachment A for a concept that meets the criteria in 
Attachment B .  

If you· have any questions , please do not hesitate to 
contact me .• 

cc: H .  Burton , EGaG 
E .  B .  Kintner , GPUH 
P .  Standerfer , GPON 
J .  c. DeVine , Jr . ,  GPON 
P .  Bradbury 
TAAG Members 
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M PR ASSOCIATES. INC. 

Comments and Recommendations 
Relat1ve to Defuel1ng Design 

of August 21-22, 1984 

Attachment A 

Our comments and recommendations regarding the 
defueling design concept as presenteQ at the Design Review 
Meeting are summarized below. 

1 .  The defueling concept as presently configured is not 
satisfactory for manual defuelin!. (See the three 
attached Westinghouse sketches o the present concept 
Figures 1 ,  2 ,  & 3 ) . Specifically, there are six fuel 
canisters _in a large ·carousel with only about 2 '  of 
water covering the canisters. These are estimated to 
cause a radiation field of 1 . 5  to 2r r n the o en 
wor J..ng s o area. In a J.t on, t ere are other 
sources which can further increase this radiation level 
in the working slot ( e . g . , vacuum system "piping and 
pump, filter canisters , the contamination in the water 
itself ) .  In this regard, lowering the radiation field 
in the working slot by simply lowering the carousel 
does not appear to be a reasonable solution since it 
appears to require removal of most of· the outer 
peripheral rings of fuel assemblies. 

The sources of this problem appear to be ( i )  the 
requirements from Bechtel-Gaithersburg that there be 
six to eight canisters stored· within the reactor vessel 
at any one time , and (ii)  the shielding and radiation 
analysis is not being done concurrent with the 
mechanical aesign arrangement to ensure that we have a 
manual defueling system. 

Possible Solution to Problem and Recommendation 

A. Have the shielding and radiation analysis done 
concurrent with development of proposed mechanical 
design arrangements. 

B .  It is our opinion that this problem can be solved 
and still use the 1so •-1ong canisters ,  but it will 
involve a significantly different approach to 
canister/debris loading and transfer operations. 
Por example, simple canister load ing brackets can 
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2.  

b e  provided adjacent to the working slot to posi
tion canister to take advantage of the existing 
deep depressions in the core. This will allow the 
canisters to be lowered considerably deeper than 
previously and still allow adequate shielding 
water depth for loading debris up to 4 feet long 
into the canister . Further , if the working slot 
is extended over the entire diameter of the reac
tor vessel and a cask transfer boot is located at 
one end where there is another deep hole in the 
core debris, adequate depth for transferr ing 
canisters is provided while still meeting the 
genera:t criteria discussed in Attachment a .  .2!.!., 
Pigure 4 for water depths and equipment arrange
ments for such a design approach. The arrangement 
of this concept also permits direct vertical 
access to all regions of. the core (e. g . , the 
present concept arrangement has about a 20-24• 
diameter area in the center of the core where 
there is not adequate vertical access ) .  In this 
regard, this suggested approach will require 
relaxation of the requirement that six to eight 
canisters be stored in the reactor vessel at one 
time. 

The transfer cask and the work elatform features accom
modating canister transfers are being designed such 
that the shielded wo�k latform area is an exclusion 
area ur ni can ster remova operat ons e . g . ,  e 
ridlation evels are reported to bi over lO Omr/hr at 7 
feet froa the transfer cask ) . Tbe shielding for the 
transfer cask is currently inadequate and no work 
platform features are being provided to minimize 
radiation levels during loading of a canister into the 
cas k .  As a result ,  personnel operating stations for 
canister transfers are up at the 347 ' level which has a 
high normal background radiation level rather than down 
at the work platform elevation (331 ' ) . 

Possible . Solution to Problem and Recommendation 

A .  We recommend that the shielded wo r k  platform and 
transfer cask be provided with adequate shielding 
so that the work platform area is not an exclusion 
area during transfer operations . This will also 
allow ali operations to stili take place in the 
low rad iation fields on top of the work plat
form. Eliminating the requirement that the work 
platform be an exclusion area during canister 
transfer may also help simplify the rotating plat
form ' s  cable handling system. 
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B. To develop such an arrangement which meets the 
above objectives and the general criteria in 
Attachment B, it will involve such things as the 
following: 

(l) Provide a shielded transfer boot that 
projects from the work platform down several 
feet into the water to the canister transfer 
position (see Figure 4) . 

(2) Provide a transfer cask which has about &• of 
lead side shielding and a shielded door at 
its lower end. such a cask will weigh about 
20 tons and should have radiation levels of 
less than 2-l/2mr at l meter which has been 
the normal practice for such a cask in 
previous desi gns. Since the cask will come 
close to the wall at •up-ender• position, it 
may require either (a) locally thinning the 
shield to about 4 inches in a 2-foot-long 
local area, or (b) providing the thin area of 
the cask with depleted uranium if that is 
necessary (see Figure 5} . In any case, it 
should be a relatively small area of the cask 
that may require special attention to obtain 
low radiation levels in tbat area. 

(3) Another alternate approach to resolving the 
cask interference at the •up-ender• position 
is to ask Westinghouse if the thickness of 
the work platform (i . e . ,  presently 3'-1.5•) 
can be reduced to 1.5' to 1 '  since the 
shielding on this platform only has to accom
modate the activity in the water. This would 
lower the cask 1' to 1 . 5 '  and thus should 
help avoid or minimize the cask interference 
problem at •up-ender• positions. 

3 .  To avoid potential schedule delays that may be 
associated with modifying the existing fuel handling 
bridge so it can handle the transfer cask, the transfer 
cask should be designed so it can be handled by either 
the modified fuel handling bridge � the polar crane. 
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MPR ASSOCIATES. INC. 

General Criteria to Help Ensure 
That TMI-2 Has A Practical 

Manual Defuelins System 

Attachment B 

1 .  The radiation levels in the working slot shall be such 
that manual defueling operations can take place without 
excess exposure. As such, the following specific 
requir�ments shall be met: 

A .  The shielding deck thickness .of the rotating work 
platform shall be sized for protecting against 
only the activity in the water (e. g . ,  1 �ci/cc) . 

B .  The minimum depth o f  water above fuel debris 
canisters and other highly contaminated components 
shall be established to provide the necessary 
shielding. (The shielding in the rotating plat
form shall not be used in setti�g tbis minimum 
water depth to handle radioactive components7 
otherwise radiation levels in the open working 
slot will be too high for manual d�fueling . )  

c. The shield doors over the working slot shall be 
configured so that only a minimum opening is 
needed for use of manual tools. Keeping the 
opening small will minimize exposure to the tool 
operator as a result of just the water activity 
(i.e.,  1 �ci/cc) .  For example, a large opening in 
the working slot can result in high radiation 
levels to the operator as a result of just the 
activity in the water . 

2 .  The shield design and features of the work platform and 
its transfer boots and the transfer cask shall be such 
that the rotating work platform area is not an exclu
sion area during canister transfer operat1ons. 

3 .  The design of the rotating work platform and its trans
fer boots, the transfer cask, and the working slot 
covers shall be such that manual operation of defueling 
tools through the working slot can proceed at the same 
time canisters are being removed from the reactor 
vessel. This is to allow operations personnel to have 
the option of performing canister transfer operations 
in either parallel or in series with manual defueling 
operations. 
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MPR ASSOCIATES. INC. 

William Hamilton, Sr . 
P .O .  Box 613 
Ligonier , PA 15658 

July 2 3 ,  1984 

Subjec t :  Comments on Development of the TMI-2 Defueling 
Concept 

Dear Mr . Hamilton: 

Per your request that we monitor for TAAG the detailed 
development of the TMI-2 defueling concept, we have reviewed 
some of the conceptual layouts being used to refine the 
defueling system. The concept being developed retains the 
water in the reactor vessel and uses a shielded work plat
form mounted off the reactor vessel flange.  Our comments on 
the concep,tual layouts are attached . 

If you have any questions, please do not hesitate to 
call. 

Enclosure 

cc: El. Burton, EG&G 
J .  DeVine , GPUN 
P. Bradbury ,  Bechtel-TMI 
B .  Kanga,  Bechtel-TMI 
E .  Kintner , GPtJN 

-62-

10�0 CONNECTICUT AVENUE, N, W, WASHINGTON. 0. C. 20038 202-0S9·2320 



MPR ASSOCIATES, INC. 

BACKGROUND : 

Comments on Conceptual Layouts 
of the TMI-2 Defueling Method 

Being Developed by Westinghouse 

July 2 3 ,  1983 

The defueling concept sketches reviewed are enti tled : 

� .  Early and Bulk Defueling System - J .  Mino dated 6/15/84 

2. Bulk Defueling System - Marchetti dated 6/15/84 

This is a general overview of these conceptual layouts . 
While i t  i s  fully recognized that the concept is evolving 
and these sketches are conceptual i n  nature, our 
observations and comments at this stage may be of help in 
developing the f i nal version of the TMI-2 defueling concept. 

I. General Observations 

A. Originally there were to be two d i f ferent work 
platforms for use over the reactor vessel: 
0 

0 

One simple static-type work platform was to 
be particularly directed towards the use of 
manual long handled defueling tool s .  

A second rotating work platform was to be 
particularly d irected toward the use of 
automated/remote tools; however ,  i t  was not 
to preclude the use of manual tools .  
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These general directions were set forth in 
Kintner ' s  memorandum to Kanga dated June 1 1 ,  1 9 8 4  
(see i tems 5 & 6 ) . However , since that time , the 

effort on the simple static work platform has 
dropped . The continuing effort design appears to 
be focused on a rotating work platform that is 
tailored for automated/remote tooling . 

While we understand the original directive , we 
believe that things have changed in view of 
dropping the original static· platform and we 
suggest a more balanced approach be taken in the 
design of the remaining single wor k platform. 
Specifically, the platform design should proceed 
in a manner so that TMI-2 can be effectively 
manually defueled w i th long handled tools without 
being dependent on the automated/remote tooling. 
·In this regard , the concepts shown on the above 
Westinghouse drawings should be modi f ied to be 
more useful in the event that a manual long 
handled tool defueling concept is used. We 
believe that we can still have a single work plat
form concept that strikes more of a balance to 
permit the effective use of the long handled tools 
while still being able to use the automated/remote 
tools , but not be totally dependent on them. 
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B .  To provide a means of assuring that the rotating 

work platform concept finally selected can be 

effectively used with long handled defueling 

tools, we would suggest that Westinghouse be 

requested to develop three layout sketches . 

Specifically: 

1. This first sketch would show how the work 

platform would be configured for vacuuming 

loose core debris with long handled tools and 

no automated/remote tools. 

2 .  A second sketch would show how the proposed 

work platform would be used to defuel with 

just long handled defueling tools ( i . e. , no 

ROSA or any the other automated tools) .  

3 .  The third sketch would show how that same 

work platform concept could be used with the 

more automated/remote tools. The third 

sketch should also show how long handled 

tools can be used to solve problems that 

might develop with the automated tools and 

how the long handled tools still could be 

used for limited defueling operations in 

conj unction with automated tools. 

I I .  General Comments 

A.  The arrangement layout of the carousel , the 

working slot and the rotatable mast on the work 

platform (as shown on the sketch identified MIN0-
6/15/84) results in the following : 
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1. Makes the structural design and contruction 
of the work platform more complex than 
necessary. 

2 .  Makes for unnecessary crowded cond i tions when 
loading canisters into the transfer cask. 
For example , the carousel dr ive mechanisms, 
the transfer casks and the rotatable mast are 
all crowded into the center portion of the 
work platform. Positioning of the transfer 
cask in between the carousel drive mechanism 
and the rotatable mast will be tight and in 
an area where it will be easy to make 
mistakes that can damage defueling equipment. 

3. Provides a limi ted size ( i . e . , smal l )  working 
slot from which !ong handled defueling tools 
can be operated. (Not e :  This appears to be 
due to the fact that westinghouse originally 
was to develop a work platform tailored 
around automated/remote equipment and, there
for e ,  this design is not well-suited for long 
handled tool defueling - see Section I.A 
above on this issue . )  

In view of the above , i t  is suggested that the 
work platform arrangement be mod i f ied along the 
following general guidelines: 

1 .  Move the carousel off to one · s ide so that the 
main structural beams on e i ther side of the 
working slot can be extended the entire 
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diameter of the working platform. This will 
make for a much better and simpler structural 
design. 

2 .  Make the working slot extend the full 
diameter of 'the work'ing platform. (This 
makes the platform more effectively work for 
long handled defueling tools . )  

3. Locate the transfer cask ' s  transfer point 
toward the outer end of the working slot, 
( i . e . , towar d  the ID of the reactor vessel 

and away from the center as presently posi
tioned ) . 

4 .  Posi tion the rotatable mast as far from the 
carousel and the cask transfer position as 
reasonably practical, but still on the 
opposite side of the working slot from the 
carousel. 

The separation afforded by the above arr.angement 
should help avoid the crowding around the center 
area of the work platform and help avoid posi
tioning problems when using the transfer cask. 
Also , i t  provides a better arrangement for use of 
long handled defueling tools . The longer working 
slot should allow more flexibility for operating 
the tools and better . access to the core area while 
not encumbering the use of the automated/remote 
tools. 
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B .  With the conceptual arrangement shown in the above 
Westinghouse sketches , the wor king lengths of 
tooling to reach the top of the lower grid plate 
are as follows : 
0 Working water depth: 29 ' 6 " .  

0 The distance between the top of the working 
platform where workers will have to stand and 
the top of the lower grid plate is 1!:· 

This arrangement. should not present problems with 
using long handled defueling tools effectively 
during the early phases of the defueling opera
tions since the depth of the debris will be 5 '  to 
8 '  less than the depths given above. However , as 
defueling gets to the lower grid plate region , the 
depths become as listed above . Working with long 
handled tools at these depths becomes very 
marginal ana the operation will have to be mostly 
dependent on automated/remote tools . Furthe r ,  
damage i n  the region of the lower grid plate and 
below may be such that long handled tools may be 
the most effective way to deal with such a situa
tion. Accordingly, it is recommended that the 
work platform and associated tooling be such that 
the IIF and support structures can be removed and 
the work platform can be lowered down directly 
onto the reactor vessel flange . This would allow 
the above listed working depths to be reduced by 
up to 7 '  ( i . e . , to the 2 2 ' 6 "  and 2 7 '  lengths, 
respectively) .  This will help ensure that the 
d�fueling concept is not totally dependent on 
automated/remote tooling for the latter stages of 
debris and fuel removal. Specifically, this 
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feature will help ensure that long handled tools 

can be used effectively in the final stages of 

defueling where we may run into some of the more 

difficult type operations. (A sketch should be 

prepared showing how the final work platform con

cept and its support services can be lowered down 

on the RV flange . This will help assure that the 

system really has the capability to be lowered . )  

c .  I t  is not clear from these layouts i f  the carousel 

is removable in the event that j amming should 

occur . It is suggested that Westinghouse be 

requested to show how the carousel, as well as any 

other "installed" type tool ing, would be 
removed . In this regard , it may be that a smaller 

carousel might be more appropriate ( e . g . , be more 

easily removable ,  not impact the size of the 

working slot, etc . ) .  

D .  To evaluate defueling concepts and the tooling 

that is to be used, water depths for shielding 

should be set so tool-lifting heights can be 

judged and defined. Spe c i f ically, you want to 

ensure that during loading of canisters with 

various tools highly radioactive elements are not 

raised too close to the surface of the wate r .  

Basically , workers should be able to open doors in 

the working slot in the event that automated tool 

or canister loading operations encounter problems 

without also having to deal with a significant 

radiation problem. In essenc e ,  the design should 

not be dependent on shielding in the work platform 

to handle such situations because the shield door 
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may very well have to be opened to obtain access 

to solve ·a problem. 

E. Telescoping Tools - We note that there are some 

telescoping tools that use cables to hoist the 

retractable mas ts. It ' s  been our experience that 

cables cominq in and out of water can become a 

source of airborne activity under some condi

tions. With the TMI coolant being what it i s ,  

bring ing cables i n  and out of water, as well as 

telescoping tools, may create air borne problems . 

Therefore, if these types of tools are to be used, 

they should be enclosed so that they do not create 

airborne problems . 

F. Without a shielded boot extended down from the 

transfer cask loading position, long handled tool 

operations through the working slot will have to 

stop when loaded canisters are being removed . 

Also , lack of the shielded boot may cause radia

tion streams at the edge of the work platform when 

loaded canisters are being raised into the trans

fer cask. Accordingly, it may be prudent to have 

the ability to easily add such a transfer boot if 

radiation streaming or stopping of defueling 

operation during transfer operations does in fact 

become a problem. 
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MPR ASSOCIATES. INC. 

William Hamilton, Sr . 
P . O .  Box 613 
Ligonier , PA 15658 

December 14 , 1 9 8 4  

Sub j ec t :  Inspec tion Into the Lower Plenum Area o f  the 
Reactor Vessel Prior to Final Removal of the Opper 
Plenum Assembly 

Dear Mr .  Hamilton: 

At the last TAAG meet i ng Frank Ross of DOE asked i f  the 
inspection of the lower head of the reactor vessel could be 
made with the upper plenum assembly j acked up approximately 
7 •  above i ts normal operating posi tion ( i . e . ,  i ts present 
jacked up cond ition) . 

Per your reque s t ,  we have examined the poss i b i l i ty o f  a 
TV camera inser tion i n  two d i fferent general loca�ions 
around the reactor vessel to make the lower plenum inspec
tion. We f i r s t  examined whether we could insert a camera 
down in the two holes of the core support assembly (CSA) 
that are on e ither side of both the Y and the W axes . We 
f i nd tha.t the TV camera can be inserted down one o f  the 
holes without much problem and a light down the other (see 
MPR Sketch SX-1074-01�533 which is attached ) .  However ,  at 
e i ther the Y or the W axis , i t  would requ i re removal of one 
of the four upper plenum j ac k s .  While I do not beli eve 
removal of one of the four jacks is e i ther time consuming or 
a big physical problem , i t  would require some add i t ional 
site paper work .  

A second option examined was the poss i b i l i ty of 
inse r t i ng a camera down some holes that were installed i n  
the CSA flange dur i ng final field assembly at TMI-2 . These 
boles are located approx imately 27° north of the z axis and 
27° south of the X axis as you view the top of the reac
tor . Our evaluation of using these later two holes shows 
that the TV camera can also be inserted into lower reactor 
head region through them. (See MPR Sketch SK-1074-01-534 
which is attached . )  Two adjacent vent valve holes can be 
used to insert add i tional lighting .  With regard to the 
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MPR ASSOCIATES. INC. 

William Hamilton , Sr . - 2 - December 1 4 ,  1984 

inser tion of the camera into these two holes , use of these 
holes will not require the removal of any of the jacks and 
therefore i t  should be a relatively s imple matter of trying 
to lower the camera into th is area of interest. 

We have also made a rough full-size mock-up of the 
holes a t  each of these two locations and i t  further confirms 
that the TV cameras can be inserted. In overall conclusion, 
we see no technical reason why the inspection of the lower 
reactor head region cannot proceed prior to the final 
removal of the upper plenum assembly, presently scheduled 
for Apr i l  or · May 1985. 

c c :  B. Burton 
E. Kintner 
P. Standerfer 
J. Devine 
TAAG Members 

·-73-

Sincerely, 

� . ..  

/��M. 



Section 5 .0  

CORE BORING 

-74-



MPR ASSOCIATES. INC. 

October 2 ,  1984 

William Hamilton, S r .  
P . 0 .  Box 613 
Ligonier , PA 15658 

Subjec t :  Development of Core Boring Equipment for TMI-2 

Dear Mr . Hamilton: 

EG&G asked that I review, as part of TAAG, some of the 
development and testing work in progress on the core boring 
equipment· which is to be used for obta ining core debris 
samples from TMI- 2 .  

During the week of September 11,  1984 , I visi ted the 
f ac i l i ti es i n  Idaho where EG&G was conducting core boring 
tests using a commercial drilling unit that is used in the 
mining a nd  oil/gas well drilling industry. The drilling 
unit under test also bas the ability to obtain a boring 
sample without requiring removal of the dri·ll bit shaft. 
Basically , this unit allows the bori ng sample to be removed 
up through the center of the drill bit shaft, thus main
taining the configuration of the drilled bole. 

With regard to this test, EG&G personnel have been con
ce�ned that as the dr i-ll ·bit cuts through the last lortion 
of a TMI-2 lower end-fitting, the inside d i ameter o the 
drill bit will not cleanly cut the outside d iameter of the 
plug being machined from the end-f i t ting. This plug that is 
cut out of the end-fitting is the bottom end of the core 
boring sample .  With the current drill bits, a feather edge 
can be left on the outside diameter of the plug and this 
edge can ex tend out beyond the inside diameter of the drill 
b i t .  Thu s ,  when attempts are made to draw the core sample 
up through the drill bit shaft, this feather edge on the 
plug acts as a wedge and prevents the core sample from being 
drawn .up through the drill bit shaft. EG&G and the dr illing 
company were in the process of testing a new configuration 
of drill bit which they hoped would solve the problem of the 
feather edge on the last portion of the plug cut out of an 
end- f i t ting. This was the test in progress at the time of 
my. visi t .  
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The test i nvolved drilling down through a bed of 
relative uniform loo�e debris, a 2 to 3 inch thick slab of 
concrete-type material and a simulated stubble of a fuel 
assembly which was compr ised of fuel material simulated by 
glass rods, Inconel spacer grids (from the Loft Project) and 
a 304 stainless �teel end-fitting ( f rom the Loft Project ) . 
The drill operation test went quite well until the last 
phase of the operation, i . e. , the sample core removal opera
tion. Spec i fically, when an effort was made to· withdraw the 
core bore sample ,  the feather edge on the bottom cut-out 
plug still caused the core sample to jam· in the drill b i t  
shaft and , thus, it cou.ld not be removed . Accord ingly , i t  
appears that addi tional effort will be needed to develop a 
drill b i t  conf iguration that does not leave an excessive 
feather edge on the last portion of the plug cut from the 
lower end-fitting� 

My general observations and recommendations about the 
development and testing of the core boring equipment testing 
are as follows : 

1.  I t  should b e  understood that this core boring proces� 
is being developed on the bases of using a gap that 
normally exists between the underside of the lower end
f itting and the lower grid plate to provide a hori
zontal part-line to allow removal of the core sample .  
This gap i s  basically the inlet flow plenum area for 
the fuel assembly . Specifically, the boring mach ine 
does not have a device to cut horizontally to free the 
core sample from the body of the debri s .  For this 
reason,. it is not planned to use this core boring 
device in core positions where the fuel assemblies have 
in-core i nstruments ( e . g . , i t  would be necessary to 
provide a horizontal cutter to part the in-core instru
ment to free the core sample for removal) . As such , 
the boring device is dependent on the end-fitting being 
located where it is normally supposed to be, or if i t  
is not , sufficiently brittle material to allow breaking 
the core sample free from the debris bed without having 
a horizontal part-line provided by an end-fitting .  

2 .  There is considerable vibration imparted to the debris 
bed by the drilling operation. Accord ingly, the 
dr illing operation may act as a vibrator and cause 
loose/fine debris or brittle pieces to fall through to 
the bottom of the reactor vessel. If the lower plenum 
region already has debris, this may not make a signifi
cant d i fference. Consideration should be given to 
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having a TV camera in the lo�er plenum region ( i . e . , 
the bottom of the reactor vessel) to monitor cond itions 
in this region during the dr illing operation. 

3 .  Even i f  a drill bit design i s  developed which has a 
high probability of success of eliminating the feather 
edge on the plug as it cuts through the lower end
f itting, it is recommended that the tooling and proce
dures be developed and tested to allow a drill bit 
shaft with a stuck core sample to be removed as a 
uni t .  This will be an involved operation and will 
require installation of a well casing in the event that 
such a problem develops. The drill ing operat ions could 
easily run into such a problem at TMI-2 in spite of the 
effort to avoid i t  due to actual cond itions in the 
core. Accord ingly, the tool and procedures to remove a 
stuck core sample and drill bit shaft should be 
available at TMI-2 when the core boring operation is 
attempted . 

4 .  Currently, the mock-ups being used to test the drilling 
equipment have a relatively uniform loose debris for 
the region cover i ng the stubble of a fuel assembly. In 
the actual TMI-2 core, the loose debris region can con
tain upper-end fittings, BPRA spiders ,  BPRA retaining 
devices, etc. These objects all contain parts that 
have thick stainless steel sections and could be laying 
at odd angles. If such parts are loose within the 
debris bed , the drill bit could go part way through 
such an object and then jam in the object. At this 
point, both the object and the drill bit could spin 
together in the loose debr is, thus stopping any further 
drill ing action. Such objects could also deflect the 
drill shaft so that it is thrown off from i ts required 
drilling path and thus miss the end-fitting center 
( e . g . ,  miss the area where the hor i zontal gap is 
located) . Accordingly, to avoid or minimize such a 
problem, it may be prudent to delay core boring until 
after the vacuuming of the loose core debris from TMI-2 
has occurred. Then such objects can be seen and can be 
removed from the drilling path by long handled manual 
tools. Also, it would be prudent to develop tooling to 
remove objects ( e . g . , BPRA retainer) that may become 
stuck to the end of the drill b i t .  
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5 .  In regard to the issues of taking samples of the core 
debris, it is recommended that EG&G personnel also 
develop manual sampling tools and techniques so that as 
defueling occur s ,  debris samples of spec ial interest 
can be taken at var'ious elevation in core debr i s .  Such 
debris can be retained in numbered sample containers 
and these can then be installed in a fuel canister for 
eventual shipment to Idaho. 

The above items were orally discussed with the EG&G 
personnel wor king on this task and they seem to have a full 
appreciation of the issues and indicated they are working to 
resolve the above problem areas. 

If you have any questions , don ' t  hestiate to call. 

cc: B .  Burton, EG�G 
M. Peter s ,  EG&G 
E .  Iintner, GP UN 
F .  S tanderfer , GP UN 
J .  DeVine, GPON 
TAAG Members 

S incerely, 

�?::� 
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CORE BOR I NG PROJECT STATUS 

0 F I NAL DESIGN OF I NDEX I NG SYSTEM APPROVED OCT 84 

0 DESIGN OF I NTERFACE PLATFORM SUBMI TTED TO GPU/BECHTEL NOV 84 
FOR FABR I CAT I O N  

0 F I NAL DESIGN REVIEW OF CORE BOR I NG HARDWARE JAN 85 
I 

UPPER PLENUM I NDEXING MEASUREMENT ACT I V I TY ...... 0 JAN-FEB 85 1.0 ' 

0 DEMONSTRATION TEST OF SYSTEM I N  I DAHO MAR 85 

0 DELI VERY OF CORE BOR I NG HARDWARE JUNE 85 

0 TRA I N I NG ON MOCKUP AT TMI SEPT 85 

0 ACQU I RE SAMPLES AFTER VACUUM DEFUEL I NG OCT-NOV 85 

0 SH I P  SAMPLES TO I NEL MAR 86 



I 

TAAG COMMENTS ON CONCEPTUAL DESIGN 

1 .  DESIGN ASSUMES END F I T T I NG LOCAT I ON HAS NOT CHANGED.  

0 ONCE L I QU I F I ED MATER IAL SHOULD BE SUFF I C I ENTLY BR I TTLE, I F  PRESENT 

0 DRILL U N I T  I NSTRUMENTATION W·ILL PROV I DE FEEDBACK ON POS I T ION AND MATER I AL HARDNESS 

? 2 .  V I BRATION CAUSED BY DR I LL I NG OPERAT ION MAY RELOCATE LOOSE DEBR I S  

0 V I BRATION M I N I M I ZED BY SUPPOR T I NG STRUCTURES BELOW WORK PLATFORM 

0 OTHER DEFUEL I NG CAMERAS MAY BE AVAILABLE FOR ADD I T I ONAL V I DEO MONITOR I NG 

3 .  LOWER END F I TT I NG PLUG MAY PREVENT REMOVAL OF CORE SAMPLE AFTER DR I LL I NG 

0 PROBLEM PRECLUDED BY CASING THE DR ILL P I PE AND REMOV I NG COMPLETE DR I LL P I PE ASSEMBLY TO 

RETRIEVE SAMPLE 



I 
CXl 
-
I 

TAAG COMMENTS ON CONCEPTUAL DESIGN <CONTD) 

� .  THERE ARE POTENTIAL PROBLEMS WITH DR ILL I NG I NTO UNSEEN OBJECTS W I TH I N  THE LOOSE DEBR I S  

0 CORE BOR I NG WILL TAKE PLACE AFTER VACUUM DEFUELING 

0 LONG HANDLED TOOLS CAN MOVE ASIDE ANY OBJECT BEFORE DR I LL I NG 

5 .  PLANS SHOULD BE AVA ILABLE TO OBTA I N  LOOSE SAMPLES THROUGHOUT DEFUEL I NG 

0 A SEPARATE TASK SAMPLE PACKAGE HAS BEEN SUBMITTED TO "PI CK-AND-PLACE" 

0 CAND I DATE SAMPLES CAN BE I DENT I F IED BY V I DEO SURVEY AFTER PLENUM REMOVAL 
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SKETCH O F  CORE SAMPLE DRILL 
EQUIPMENT CONFIGURATIO� AND 
DETAIL OF DRILL P I PE/C� ING 
POS ITION PRlOR TO SAMPLE 
WITHDRAWAL. 
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Oil Reservoir and 
Filter Assembly 

Electric Motor 
mounted under 
oil tank for 
low center of 
gravity 

-83-

ic 

Centralized 
Drill Controls 



Section 6 .0  

CORE SUPPORT ASSEMBLY 

TAAG was asked to review the B&W study for the removal and storage of the core 

support assembly (CSA). Since that assi gnment was made , the focus of the study 

has shi fted to i n  situ defuel i ng and storage of the CSA; the premise being that 

the best place to clean and to store the CSA i s  i n  the reactor vessel . TAAG 

supports this concl usion, al though for di fferent reasons than those given by the 

B&W study. 

The B&W study i s  based upon the assumption that the majority of  the fuel debri s 

i n  the CSA and i n  the l ower head i s  vacuumable. If  this assumption is  not the 

case. much of the content of the B&W study i s  no l onger val i d. Therefore. 

characterizing the fuel debri s i n  the l ower reactor vessel shoul d proceed on a 

priority basi s .  TAAG recommends that the fuel debri s i n  the l ower regions of 

the reactor vessel be characterized before any more work is done on the B&W 

stu� or its concl usion. 

Aside from the issue of the characteristics of the fuel debr i s ,  four i ssues 

remai n :  1 )  i n  situ CSA storage; 2) the need to defuel the CSA; 3 )  underwater 

cutting; and 4 )  defue l i ng tool i ng .  

-84-



1 .  In Situ CSA Storage 

The concept of leaving the CSA in  pl ace seems appropriate at this point. If the 

fuel debri s is  vacuumabl e ,  then there i s  no need to remove the CSA to defuel 

it.  If the fuel debris is a sol i di fied mass or monol ithic,  the damage to the 

bottom of the CSA may precl ude its removal . Thus defuel ing of the l ower regions 

of the reactor vessel would l ogically be done through the CSA. The B&W study 

does not address the removal of fused or mono l i thic fuel and structural material 

from the CSA. It would seem prudent to add this conti ngency to the pl anning to 

verify that the concl usion of the stuqy i s  not al tered. 

2. The Need to Oefuel the CSA 

The impl i c i t  assumption of the work to date i s  that the CSA must be defueled. 

TAAG bel ieves that this assumption should be examined. The only reasons to 

defuel the CSA are: to el iminate critical i ty concerns, to reduce radi ological 

hazard, or to pennit CSA disposal in a l ow-level waste site. It i s  not l ikely 

that any of these concerns woul d force the early defuel i ng of the CSA, 

espec i a l ly the baffle pl ates behi nd the core former wal l .  TAAG recommends that 

a thorough i nspection of the CSA be made with fiber optics and/or with small  

tel evision cameras to ascertain the quantities of fuel present. If  the 

quantities are smal l ,  TAAG recommends deferring the CSA defuel i ng until the CSA 

disassembly/di sposal effort. TAAG will  propose a data acquisition approach in 

the next TAAG report that wil l  reflect our thinking on this issue. 
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3.  Underwater Cutting 

The underwater cutting techni que for the CSA defuel i ng presented to TAAG has 

been pl asma arc cutting. There i s  some concern over using pl asma arc cutting 

too l s  near the fuel or fuel debri s. By the time the CSA cuts are required, thi.s 

may no longer be an issue, but it does not seem wise to tie this concept to 

pl asma arc cutting at this point in  the planning. 

4. Defuel i ng Too l i ng 

I f  the fuel debris i n  the l ower regions of the. vessel i s  not vacuumabl e ,  then 

the plan ned defue.l i ng tool s wi 11 not be 1 ong enough. Plans to 1 ower the 

defuel i ng work pl atform and/or to add extensions onto the defuel i ng booms shoul d 

be i ncorporated into the defuel ing tool design. 

-86-



Section 7 ,0  

EX-VESSEL DEFUELING 

TAAG was asked to investi gate methods to remove fuel from di screte l ocations in 

the reactor coolant system and to review the Technical Planning reports that 

address this problem. During the reporti ng period, two draft reports were 

revi ewed by TAAG: Fuel Removal Strategy and Ex-vessel Fuel Removal . TAAG 

comments on these were forwarded to Technical Planning by l etter dated December 

1 984. These comments are included i n  this report as an attachment. 

The TAAG position on the technical planning to date is  summarized by two 

concerns: 

o Planning i s  based on an assumed fuel di st�ibution and characteristics, 

i . e  • •  that the fuel is throughout the primary coolant system and that 

it i s  vacuumabl e .  

o The descri ptions of the strategy and the methodol ogy do not stress the 

i mportance of data acquisition. 

The data acqui sition effort must be i ntri nsic to the defuel i ng program and 

shoul d be formal i zed within defuel ing planning studies and reports. This wi l l  

avoid expensive and time-consuming effort planning for conditi,ons that may not 

exist. 

Other than these two concerns, TAAG considers planning to date to be wel l done 

and useful . TAAG wou l d  appreciate the opportunity to continue with review of 

this matter as the reports are final i zed. 
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TAAG COMMENTS ON FUEL REMOVAL STRATEGY AND EX-VESSEL FUEL REMOVAL 

The following i s  the comp ilation of TAAG and EPRI comments o n  the 

draft fuel removal plan. These comments represent the TAAG 

response t o  the GPO Nuclear request for comments on these docu

ments made during the December TAAG meeting. 

FUEL REMOVAL STRATEGY TECHNICAL PLAN 

o The introduction should state the defueling w i l l  be based on 

the results of fuel location and characterization efforts. 

Locating and characteriz ing the fuel i n  the primary system 

is a prerequ i s i t e  to detailed planning. 

o ·rhe stra tegy i s  based on assumed locations and charac

teristics o f  the fuel debris; i . e .  that the fuel is distri

buted and vacuumable. These as sumed conditions should be 

verified before statements such as the following are made: 

(Pg. 7 Item # 2 )  This entire paragraph looses force i f  

the rubble i s  not vacuumable. 

(Appendix A) The essential element o f  the argument is 

that the rubble i s  vacuumable. If it is fused or mono

l ith�c, there may be a signi f i cant delay i n  defueling 

which could argue for defueling other areas f ir s t .  

o It i s  not clear that precluding the fuel removal from an 

area more than once w i l l  always enhance e f f iciency. F i rs t ,  
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it may take signi ficant effort to absolutely assure that no 

fuel relocates into already cleaned areas . These efforts 

could detract from efficiency by requ iring extra steps to 

seal holes or to otherwise block fuel movemen t .  Second , 

t h i s  strategic approach may force defueling in a d i fficult 

area in order to avoid recontaminat ing an easier area. For 

instance, i t  may be possible to flush tramp fuel back into 

the reactor vessel where it can easily be removed rather 

than to deal with each ex-vessel location separately . 

o In Section 3 . 0 ,  •Approach" , l i s t  the basic assumptions as to 

the relative amounts of fuel in the various locations. 

Als o ,  briefly address known constraints such as radiat ion 

levels at selected ex-vessel locat ions , limited accessibi

l i t y ,  access prevented unt il water drained to certain 

level s ,  etc .  

o Page 6 - The strategy should acknowledge that sequence 6 

through 9 may vary considerably depending upon how much fuel 

is really found at these locat ions . 

o Strategy should acknowledge that defueling of the lower 

vessel will likely require tools other than the vacuum, but 

that such tools ( i .e . ,  tools to deal with large slag pieces) 

cannot be built until visual access is obtained. This does 

not change the strateg y ,  but it does mean , for exampl e ,  that 

CSA defuel ing could proceed while these special i zed tools 

are being bu i l t .  

-89-



o The append ices are too wordy; they should be concisely wri t

ten and moved up .into the body of the report .  (The one 

exception is Append ix B� it discusses the side issue of CSA 

access and should remain an append ix . )  Appendi x  C both 

recommends vacuuming for the OTSG upper tube sheet and sta

tes that vacuuming is not feasibl e ;  correct this incon

sistency. Appendix C ,  E and F overlap. This is another 

reason to integrate them into the tex t . 

o Need some brief comments as to how the ex-vessel fuel will 

l ikely be handled, i . e . , will it be put in defuel ing-type 

canisters? Perhaps these can isters w i l l  be much too big , 

maybe the fuel should be placed in "mini-canisters" capable 

o f  holding only a few tens of kg s .  

EX-VESSEL FUEL REMOVAL 

o Page 1 - State what constraints imposed by the DOE shipping 

contrac t .  

o Once again , it should be acknowledged in the introduction 

that the document is based on assumed locations and charac

teristics of fuel debri s .  A sta·tement should be added to 

stress that obtaining actual data could change the thrust 

and conclusions of the plan. 

o Section 3 is a very useful description of the components 

l ikely to contain fuel . It would be more effec t ive , 



however , i f  a simple drawing of each component was included . 

Much of the explanatory dimensional information could then 

be deleted from the tex t .  

o Section 4 - Summar ize briefly the mechanical and hydraulic 

defuel ing techniques at the end of the appropriate 

subsections . 

o Section 4 . 2 . 1  of the ex-vessel fuel removal plan is too 

s t rongly worded in opposition to the use of the reactor 

coolant pumps . Specifically, the negative aspects of the 

approach d iscussed on pages 42 and 4 3  are unbal anced . For 

inst ance , repeated references to "t ime consuming " ,  

"expensive" , and "addit ional • • •  man-REM" exposures are value 

laden and unsubstantiated at this point in the planning . 

Also , concerns of fires , increasing contamination in the 

b u i lding , and operational interlocks are unwarranted since 

s u i t ab l e  procedures can read i l y  address each. 

o In Section 4 . 2 . 2 ,  the third item may be unnecessary i f  the 

defuel ing endpoint cr iteria does not requi r e  the RCS to be 

totally free of fuel . What the defue1ing endpoint criteria 

w i l l  be are as yet uncer t a i n .  Accord ingly, this concern is 

premature. 

o Page SO - Core flood tank lines are specifically called out 

here , but not in the above strategy document . Is this an 

oversight? 
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o Page 58 - Why are eutectic metals the only mechanical tech

nique recommended for investigation? Surely pick-up tools , 

scrape/push/drag tool s ,  strippable coatings and mechanical 

d isassembly are at least as viable. 

o In Section 6 . 0  of the ex-vessel fuel removal plan , the 

d iscussion of the endpo int cleanl iness criteria misses the 

point that the criteria must also establish a safe endpo int 

which compl ies with appropriate regulations . This paragraph . 

shall be reworded to include these considerat ions in addi

tion to the issue of achievabil i t y .  

o The final paragraph o f  Appendix A of the ex-vessel fuel 

removal plan is not persuasive. It would seem the burps in 

the RCS represented a relatively low velocity flow through 

the core void region- with small transport capabi l it y .  
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Section 8.0 

PHASE I II  RADIOLOGICAL D!DPOINT CONDITIONS 

TAAG was requested to provide input to assist i n  determi nation of Phase Ill 

endpoints. This was accomp l i shed by arranging presentations to site personnel 

by groups and companies that have experience with decommissioning nuclear 

facil i ties. One of the TAAG member organizations performed the prel imi nary 

engi neering for the Shippi ngport Station Decommi ssioning Project. r�embers of 

the Oecon Pl anning group met with the SSDP engi neers for a presentation and 

wor�ing level discussion early i n  this reporting period. At the meeting, TAAG 

v1as given a rough draft of the TMI-2 Phase I I I  Endpoint Criteri a .  

Comments o n  this draft were forwarded to the TMI-2 staff i n  a TMG l etter 

(TAAG-80-004) , October 24, 1984. 

Subsequent revisions to that draft have addressed most of the TAAG comments. 

TAAG i s  i n  general agreement with the goal s and di rection of the radiological 

endpoint criteria. However, there i s  one area of concern with the l atest 

criteri a;  that is  i n  the criteria for the reactor buil ding basement. 

Based on the most recent radiation survey data , i t  does not seem that the goal 

of less than 2 R/hr general area with 20 R/hr maximum hot spots i s  achievable 

without a major decontamination effort. Techniques that may be required to 

achieve these endpoint 1 imi ts i n  the basement caul d have deleterious effects on 

the structural integrity of the reactor building. TAAG does not bel i eve that 

the decontami nation effort required to achieve those goals shou l d  be attempted 

during Phase I I I .  Instead, these efforts shoul d be deferred until Phase I V ,  

when the ul timate disposition of TMI-2 wi l l  be known. 
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TAAG recommends that the reason for these low endpoint dose rate criteria ( i . e . ,  

the need to send operators i nto the RB basement) be addressed by other means. 

Robotics or new systems instal l ed on other elevations may remove the need for 

general area dose rates i n  the basement signi ficantly di fferent than currently 

exfst. 

-94-



Section 9.0 

PHASE III ENDPOINT CRITERIA 

Thi s  secti.on presents a method that could be used to estab 1 ;  sh the magni tude of 

fuel removal required to support l ong-term 1 �  up or recommissioning of the 

TMI-2 power pl ant. The .fact that trace quantities of fuel would remain even 

after a comprehensive cleanup program makes i t  necessary to establ i sh how much 

fuel can be a l l owed to remain i n  specific l ocations. 

The defuel i ng endpoint establ ishes the maximum quantity of fuel that wi l l  be 

pennitted to remain. It is  i-mportant to recognize that establ ishing a l imi t 

does not preclude acti vities that woul d result i n  the removal of additional 

fuel . The endpoint criteria are establ ished based on requi rements relating to 

operati onal , safety, personnel exposure, or other consi derati ons; not by factors 

relating to cost, defuel ing methods , etc. Hence i t  i s  possible that when 

defuel i ng i s  completed, the amount of fuel remaining may be l ess than the 

endpoint l im i ts. 

The most l imiting defue l i ng requi rement woul d be associated with a deci sion to 

restart the pl ant. In this case, the activation of free fuel woul d probably be 

the l i miting factor i n  determi ning the amount of fuel that may be l eft in the 

primary system. The l imits for other regions of the plant woul.d al so be 

expected to be l ower because of the i ncreased access requi rements associ ated 

with plant operation , and hence the incentive to l ower personnel exposure. 
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The foll owing discussion does not assume plant restart. As a resul t, the 

defuel i ng endpoint as presented represents an upper l imit on the amount of fuel 

that may remain. If it is  dec i ded at a l ater date that pl ant restart i s  

desired, the general concepts outl ined i n  this discussion can be expanded to 

cover restart. 

Thi s discussion i s  not meant to be a recommendation for speci fic endpoint 

criteri a ,  but instead outli nes an approach that can be used to establ ish an 

endpoint. Thi s di scussion i s  based in part on a series of presentati ons given 

to TAAG during this p�ri od. These presentations were made by DOE and Burns and 

Roe personnel , and covered past and pl anned activities associated with the 

deactivation and/or decommi ssi ong of several nuclear fac i l i ties i ncluding; West 

Valley, Hanford Production Reactors, Sodium Reactor Experiment, Bonus, Elk  

River, and Shippi ngport. 

The experiences at these pl ants and engineering l ogic  can be used to predict the 

conditions that wil l  exist at TMI-2 at the end of Phase 3 of the Recovery 

Program. Unless a decision i s  made to restart the pl ant, i t  i s  antici pated that 

these conditions wfll remai n  in effect until the plant is disassembled. The 

following are the conditions that coul d be expected to exist at the end of Phase 

3 .  
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9.  1 ASSUf�PTI ONS 

o The pl ant wi l l  be under some form of NRC l icense, as i t  wi l l  not be 

practical until plant di sassembly to reduce radiation l evel s and fuel 

concentrations to the extent that the faci l i ty Wi l l  not require a 

l i cense. 

o A security system ·wi 1 1  exist which provides assurance that unautllori zed 

personnel wi l l  not have access to the pl ant. 

o Trained personnel wi l l  inspect the plant periodi cal ly.  

o Plant monitoring wi l l  be accompl i shed i n  such a way as to minimize 

personnel exposure. 

o The contai nment boundary wi l l  be i ntact. However, i t  wi l l  be a 

l ow-pressure diffusion barrier and wil l  have leakage paths. 

o The l ocation of fuel , both within and external to the pri mary system, 

has been i dentified and quanti fied with a known degree of accuracy. 

o Al l pumps and other sources of hydraul ic transport have been 

deactivated; physically disconnected from power sources. 
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o The primary system boundary is  i ntact; temporary covers are used to 

provide an enclosed system that i s  not pressure tight. 

In sunmary, the plant will be; 

1 .  Licensed 

2. Monitored 

3. Protected 

4. Enclosed 

Critical i ty considerations wi l l  be the basis used to determine the amount of 

fuel that must be removed. 

Considering the protection provi ded by the above features and the fact that the 

fuel does not contain a signi ficant i nventory of fission products , it  can be 

shown that even i f  a critical i ty acci dent were to occur 1t  wou l d  not constitute 

a public hazard. Hence, i t  i s  not necessary to prove that a critical i ty event 

i s  impossible ( a  difficult proof) , but rather i t  wi l l  be necessary to show that 

the l i kel ihood of the event i s  sufficiently remote. 

9.2 CRITICALITY CONSIDERATIONS 

To ensure publ ic and worker safety, precautions wi l l  be taken to minimize the 

l ikel ihood of acci dental criticality until the plant is  disassembled and all  

fuel is  removed. These precautions wi l l  be rel ated to specific assumptions and 

plant conditions. Typical assumptions and conditions might i nclude:  
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o No credit wi l l  be taken for the presence of sol ubl e poisons. 

o If  the primary system i s  dry, it wil l  be assumed that it, or other 

areas containing fuel , can be flooded. 

o Because pumps wil l  be disabled, i t  wil l  be assumed that fuel wi l l  not 

be transferred between di screte plant vol umes ( i .e. , fuel i n  a pump 

vol ute woul d not combine with fuel in  a steam generator) . 

o Current measurement techniques can be used to determine whether a 

vol ume contains a signifi cant fraction of a critical mass of fuel . 

9 . 3  ENDPOINT CRITERIA 

Considering a l l  of the above. the endpoint criteria might be: 

o �o single unit vol ume of the plant can contain more than 45� of a 

critical mass ( assume average enrichment, moderated by unborated water, 

optimum geometry , etc.) unless spec i fi c  protection is provided; see 

below. A unit vol wme is any vol ume wherein it i s  credi bl e to assume 

combination of a l l  fuel i n  the volume. For exampl e,  the pressure 

vessel , a pump volute, the pressurizer, the section of pipe between the 

pump and the pressure vessel , bui l ding sump, and basement floor woul d 

each consti tute unit volumes. 
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o In the event that a unit vol ume wil l  contai n more than 45� of a 

critical mass after defuel ing,  action should be taken to provide 

additional shutdown margin through the addition of fixed poisons. 

Borated rachet rings or other i nsoluble poisons could be inserted i nto 

these volumes. 

9 . 4  SUMMARY 

As devel oped i n  this discussion, endpoint criteria can provide both safety and 

flexibility. This approach all ows a defuel ing program \'lhich recognizes the 

difficul ty of providing accurate material bal ances on one hand and the 

desirab i l i ty of postponing "compl ete" defuel ing until the plant i s  disassembl ed. 
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Section 1 0 . 0  

SOURCE IDENTIFICATION 

TAAG continues to support the work of Mr. Paul Babel , Burns & Roe, to develop 

further requi rements i n  the survey and analysis efforts relating to 

investigating and characterizing the sources of radiation i n  the containment 

bui l di ng.  
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Section 1 1 . 0  

DISPOSITION OF TAAG RECOMMENDATIONS FROI� THE NINTH TAAG REPORT 

RECDr·,MENDA TI ON 

If testing of Pall Trinity production 
fi l ter el ements supports the very 
favorable l aboratory scale resul ts, 
this type of fi l ter should be 
i ncorporated into the owes design. 

If the performance of Pall Tri nity 
production fil ter el ements is  
unacceptabl e ,  the use of  si ntered 
metal tubes as fil ter media should 
i nclude knockout cani sters upstream 
of these fil ters ; this may reduce the 
frequency of back bumping the fil ters 

Because the use of deep bed fil ters is  
a proven technol ogy, efforts should be 
made to retai n their use as a conti ngency 
in the event that unforeseen probl ems 
develop with the sintered metal fil ters. 

The selection of "dry" defuel i ng, and the 
attendant use of a shiel ded pl atform 
atop the Internal s Indexing Fi xture 
( !I F ) ,  have modi fied the original 
design criteria for the DWCS. The 
system should be re-eval uated i n  l i ght 
of these modi fications. 

The DWCS design should al so reflect 
considerations of ( 1 )  means to prevent 
overloading of the fi l ter canisters, and 
( 2 )  protection to prevent sudden rupture 
of a si ntered metal fil ter. 
The design should also accommodate the 
sudden rupture of a 1 oaded fi 1 ter. 

II 1111 11 1111111111111111 11 1111 
A 0 0 0 0 2 2 4 5 5 8 b 4  
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DISPOSITION 

GPU concurs. 

Knockout cani sters wi l l  be used 
regardl ess of the acceptabi l i ty of 
the fil ters . GPU i s  in agreement 
with the TAAG recommendation. 

Deep bed fil ters wi l l  create 
undisposable waste. It i s  GPU ' s  
i ntent to resol ve whatever 
unforeseen problems may devel op,  
if  any, with the si ntered metal 
fi l ter. 

Such a reevaluation was conducted. 
The system has been modi fied with 
regard to size and use configura
tion of vessel s .  However, we have 
concl uded that the savings that 
might result from redesign of the 
of the system as i t  might be 
optimized for the l esser water 
vol ume wi l l  not be orders of 
magnitude and i s  not worth the cost 
of i nterrupting progress on thi s  
critical path system. 

1 )  The fi l ter cani sters cannot be 
physically overl oaded; they are 
vol ume constrained and not weight 
constrained. 
2 )  Protection to prevent sudden 
ruptures of si ntered metal fi l ters 
is accompl i shed by design features 
such as damped valve operati ons. 
The design does accommodate the 
sudden rupture of a l oaded f i l ter 
in that there i s  a post-fil ter 
instal l ed which has a differential 
pressure i nstrument which would 
i ndicate severe l oading of the post
fi l ter. 



RECOMMENDATION 

Westinghouse should be asked to devel op 
three l ayout sketches to demonstrate 
the work pl atform configuration for 
vacuuming, l ong handled tool s alone, 
and automated/remote tool s. 

Modify the work plat form arrangements 
to better sui t defuel i ng with l ong 
handled tool s and to reduce crowding 
in the pl atform center. 

Provide for eventually l oweri ng the 
work pl atform onto the reactor vessel 
fi ange. It  i s  recommended that the 
speci fic requi rements for a l owered 
platform be i dentified and consi dered 
i n  the design of the pl atform at its 
i ni tial  position. 

Westinghouse should be asked to 
i l l ustrate the procedure for carousel 
removal . 

Enclose tool l i fting cables to prevent 
ai rborne contamination problems. 

Provide a conti ngency to add a shielded 
transfer boot extending down from the 
work pl atform. This should be done 
because radiation streaming may be a 
problem for work continuation whi l e  
cani sters are being removed, 

TAAG recommends that the SER for pl enum 
removal be i ssued as a single report 
and that maximum use be made of 
previously i ssued SERs. 
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DISPOSITION 

Layout sketches are i ncl uded i n  
WTSD-TME-051 , "Task Descriptions for 
TMI-2 Defuel ing Tool s . "  This 
document covers arrangements in much 
greater detail than the three l ayout 
sketches requested. 

The working slot i s  extended over the 
entire di ameter of the working 
platfonn. This did not require 
moving the carousel off to one side. 
The carousel i s  sti l l  l ocated towards 
the center of the work area. With 
respect to the l ocation of the 
rotatable mast, the abovementioned 
Westinghouse document recommends 
removal of the rotatable mast from 
the design. 

The feasibi l i ty of l owering the work 
pl atform has been i nvesti gated and 
been determi ned to be feasiDle. 
TAAG consi ders this i ssue to be 
unresolved. 

This i s  scheduled to be i ncl uded i n  
the abovementioned document. It has 
not yet been written. 

There are no tool l i fting cabl es. 

GPU concurs. 

The deci sion to conduct the safety 
eval uation report for plenum removal 
i n  several reports was j udged to be 
the most expedi tious way to get 
approval . The previously issued 
SERs referenced by TAAG were used i n  
the safety eval uation. 



RECOMHENDATION 

TAAG has i denti fied al ternate methods 
of placing radi ation i nstruments 
underneath the vessel and fn  the vicinity 
of the l etdown coolers. The use of 
either of these paths should be 
consi dered in data acqui sition planning 

TAAG recommends that defuel i ng can 
continue with leaks so l ong as the water 
l evel i n  the reactor vessel i s  maintained. 
It i s  noted that such operations are 
all owed at all commerci al PWR power plants. 

TAAG recommends that the contai nment 
equi pment hatch be removed to perform a 
job or set of jobs and then be replaced. 
Large i tems shoul d .be staged outside the 
reactor buil ding as much as possible to 
reduce the number of times and the 
duration of time that the equi pment hatch 
i s  removed. Special measures should be 
taken to reduce the envi ronmental risks 
associated with opening the equi pment 
hatch , and these measures should be 
evoked only whi l e  the equi pment hatch i s  
open. A draft SER has been sent to GPUN 
under separate cover. 

An evaluation should be conducted of the 
feasibil i ty of using conducti vity meters 
to monitor boron concentration. 

IIIII/II 11/llllllllllll/ ll ll/1 

DISPOSITION 

C. Oistenfel d 

GPU concurs. 

GPU concurs with the basic concept 
and, i n  fact, i s  pursuing thi s  option. 

An eval uation was conducted and i t  
was concl uded that conducti vity meters 
could be used to monitor boron 
concentrati ons. However, the approach 
wi l l  be to use the existing 
boronometer,  which has been fixed, 
and manual sampl i ng wil l  be used as 
a backup i n  the event that it fai l s  i �  
the future. 

A D DDD2 2 4 5 5 ! b 4  Deacidified usi�g Ill Neutralizing a.gen t· � BOOkkeeper process Trearfllent D.;re· F. 
agnesfum Oxide . 
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