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September 5, 1979

MEMORANDUM FOR: M. F. Morrell, GPU Engineering

FROM: J. T. Colline, Deputy Director, TKI-Support

SUBJECT: NRC COMMENSS ON TMI-2 FERETRATION R626 EXPERIMENT -
SAFETY EVALUATION REFORT

In response to your request of August 21, 1979 we have reviewed the subject
document and our comments are attsehed. The NRC does not concur in the
Safety Evaluation Report as written. We are prepared to meet with you
at your convenience to resolve our coneerns.

J. T. Collins, Deputy Director
TMI-Support

cc w/ encl:
R. C. Arnold, Met-Ed

Distribution:,

J. C. Herbein, Met-Ed
Central Files
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/ n' Inserted through the penetration. The gas is f,irst drawn through .2 particulate[
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| ,

TO .

** .,' filter and then through a series of charcoal filters designed to trap various 4. .
,f.W -

.

epecies of iodine. The filtered air sample is drawn through tygon tubing ' ,p,,

Vi ;$-

f,C' to the glove box vall. From the glove box wall through the gas sample panel, g,

7. t , , , av'
the gas sample is drawn through stainless necel tubing which will have been N-'

. ,. <.

pressure tested for leakage. Af ter having been drawn through the sample ""

t
,

.a

L.
.

panel, the gas . vill then be pumped back into the glove box where it can be g; ,'.
purged back into the containment. fg

1 -'

{' All the sampling operations are performed in those portions of the system
' (,.

*

. .,

!,[,,,i that will be subatmospheric to eliminate the chances for out-leakage. As a
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Ju. ..

further precaution, the samp1"e panel vill be located near the glove box tent
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ritium content by bubbling gases through a bottle of demineralized wat -The &.
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Date August 21, 1979

n Ei] Service
5% d TH1-2 Penetra tion Rb26 Experiment

To: Distribution Lwatiort TM1-2
.

. . . ~

The attached safety evaluation report is forwarded for your use in
revi~ wing the procedures associated with the subject task. .oe .

-

NM '

M.P. MorrelI

< s -

J.G. lierbein -

,

R.F. Wilson (w/o)
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ABSTRACT -

,

.
-

.
. .

Babcock & Wilcox, working in conjunction with General Public Utilities

(GPU), is developing methods, equipment, and procedures for gaining access
. ~

to the 'nfI-2 containment for ' remote surveillance. It is intended that the
'

direct measurement of conditions and insp'cetions of equipment within the : r- a tv

, containment building will allow focusing of action,s required for plant repair 1
-

~ ~ '

| and recovery programs. -

- -

This report discusses. the methods and equipment to be used and evaluates . *
,

.. . ..

.'how the equipment and design proceiures have b'eca developed and tested to mee,t
.

the environmental requirements.
' '
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INTRODUCTION / BACKGROUND .

.

As a result of the March 28, 1979, loss of feed water tr'nsient at the .a

'

Threc-Hile Island-2 Reactor, the containment building was contaminated with

significant amounts of radioactive materials and gases. As one of the activities
'

*needed to recover the use of the reactor containment building, Babcock & Wilcox '-

t ' '. -is developing the nethods, equipment, and proceduressto insert surveillance -

equipment through a containbent penetration. . ,

It is anticipated that the surveillance equipme,nt would a"11ow a detailed-

~. . -.
.

, study of: .
,

1. The radioactivity levels and sources,
.

.

2. The potential effectiveness of proposed decontamination techniques, and'

,

V]f 3. The physical condition of some of the equipment in the containment.

. This report describes the methods to be used for the first containment

; surveillance program and just how these methods will ensure safe use of this

equipment. .
;
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C\)
METHODS AND EQUIPMENT ..

-

.
'

It is proposed that the containment surveillance program utilize TMI-2

Reactor Containment Building Penetration No. R-626 as shown in Figures 1, 2, & 3.
~

'Ihis penetration consists of a 12" O.D. pipe with a 1" . thick wall which presently
.

is scaled inside and 'out with blind flanges. With suitable precautions (as will

be discussed in Section 4) the outside blind . flange.will be.. removed and machinerys

'

inserted into the interior blind flange and a 9" hole cut through into the- . - <

'

containment atmosphere. Through this hole it is intended to insert various

pieces of equipment such 'as television cameras, lights, and instrumentation for

analysis of radioactivity levels and' sources. Samples of the gases and surface -

contamination will be taken, and the shielding effectiveness of various garments
,

that might be worn into the containment' will b'e evaluated.
"-

The various pieces of equipment will. be inserted and withdrawn using long-,

reach rods which will be manipulated from the glove box shote 'in Figure 4. and/o.r t

.

from the fuel storage buildinga > t.~u l@k. ' *

To provide lohg-term ' isolation of'the containme6t~envirdnment, two* gate ^

*
, . .

.

valves with elastomer sealing surfaces are to be installed in place of the

outside blind flange. From the containment up ,to, ~ and incitiding these valves, .

the system is designed to withstand the stresses associated with deadweight, .

scismic, and thermal loads. Siesmic loads on the secondary containment components

were evaluated to ascertain their effect on the penetration piping and valves.
o

The supports and connections of the secondary containment are desiged to preclude
.

excess loads being transmitted to the penetration.
e e a e
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\_/ DETAIL SAFETY CONSIDERATIONS .

Aug

EQUIPMEtTr EVALUATION
~

'
-

.

*

The equipment and procedures to be used for the surveillance program has
~

two main objectives. These objectives are to maintain the integrity of the

containment isolation boundary and to minimize' the radiation exposure to the

- individuals working on or near the ' surveillance equipment.

To demonstrate how these objectives are met, each stage of the surveillance

program will be discussed along with the specific precautions that are unique

to each stage. . There are several safety aspects that will be considered throughout

this program which will be discussed first.
'

.

,
GENERAL SAFETY PRECAUTIONS

C)
( ) During the surveillance- program operations. the release of radioactive ,

v
materials and gases that are airborne in .the containment will be virtually

eliminated by procedures and equipment that will at all times maintain at

least one leak-tight barrier between the containment building interior and - ..

,

the external environment. That leak-tight barrier will' vary during the -

| . .

., operations as discussed further .on in .this .section.
.

According to all procedures that involve direct RB acces's through the .

penet ration,,one prerequisite will be 'that the containment atmosphere be main-l

|
.

tained at a subatmospheric condition. This will ensure no flow of airborne

radioactivity out of the containment boundary components. Local containment e

'

; pressure monitoring equipment will provide the surveillance aperators with a
| -

' - direct.. indication of pressure. . Although the reqtiirement for negative pressure

y be extreme and perhaps unnecessary for a well scaled pressure boundary,

| it does provide significant added confidence, and margin for error.
,

Again, according to all procedures that involve direct RB access through ,'
.

.
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,. .

,tha penetration, ons prerequisite is to maintain a small CM1SCFM) positiva flow of air*/

~ into the containment when the isolation gate valves are opened. "This positive
i

inflow will tend to discourage the migration of airborne radioactivity into the

penetration pipe and the secondary boundary components. It has been calculated

that a total of 120 hours of ISCFM air flow would not cause the RB to increase
.

'
' '

- by more than 0.05 psi. It is anticipated' that no more than a' out 25 hours ofb

operation with this purge will be required to complete the work outlined herein.,
_

. In addition, prior to opening, and af ter shutting the containment gate -

~

valve,s , the secondary boundary atmosphere will b,e; purged back into the.penetra-
' '

tion pipe, thus ensuring that small amounts of" airborne radioactivity which does

,

" leave the containment will not be released during transfer of equipment in
. . . .

and out of the secondary pressure boundary. -

PHASE I-HOLE DRILLING - -

- .
-

. .
,

-
. .

During the first phase of the surveillance, program the inner seal plate
,

of the. penetration is to be cut through with a. 9" trepan cutter as shown in 1.

G' .
-

.

figure 4. Prior to starting this cutting operation a positive air pressure

will be maintained 'on the penetration to ensure immediate flow of air into the

containment when the seal plate is first breached. - This purging air flow is a
" ^

'

to be maintained.at all times until the cutter is' withdrawn'back into the top

hat,the gate valve closed, and the valve seal integrity verified. Prior to
,

. - . -

.

the removal of the blind flange outside of the containment building, the
-

-

.

d
3 penetration pipe will be inspected for. internal contamination through .thet throul:h t h.-

ak removal of the pipe plug. in the face of the exterior blind flange. FollowingW \
) '

confirmation that this area is ' devoid of harmful amounts of radiation, then - .1

the blind flange 'will be removed and a twelve inch (12") ' gate valve instal' led.

_ This gate valve will become the primary boundary for the containment. Both
_

this valve, and another to be mounted later on this pipe will have an elastomer
h

Y seal for the valve seat to ensure tightness. Prior to the use of these valves,
f

t( they will be tested to ensure their integrity under pressure and maaified as
- - - - a'

-

..
,

h.needed to ensure leak tightness. -
.

/

. .
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~ , Tha equipment to ba used to drive a bols through tha blind flange located
... . . . ..

.

_.
. ,

'
-

l in ,_ j.

the containment butiding is designed such that a Icak tight sea
<

inside The equipment shown figrratively in :
-

J"vided during the whole operation. Figure 4 maintains a seal by use of a top hat arrangement attached to the g .te
'

.

.

The' boring bar being driven by the air motorvalve on the penetration pipe. '

*

af t sea ring operations'

outside of this top hat is provided with % -

bient so that
will be perfonned with the containment pressure'less than the am . . _

any Icakage past .the seal will be into the containment.

The horing bar air motor will have the air discharge port ducted to a
.,

v

d of

point outside of the area of potential contanination to avoid the sprea '

.

contamination products. .

'

Following the completims of the boring' operation,' the cutting tool will be
. . .~

..

'

:
d scaled.

}withdrawn into the top hat to allow the gate valve to be closed an

During the drilling operatians, the area will be cnclosed in a, plastic tent
. - .,- inside the top

No insure that the sna11 amount of gases whiTch may be present;s,y:A %w
hvus

1 h ironment.
vaat will not be released- to t e env

.

The procedures f o'r the hole cutting operations at e provided with specific
These conditions and con- . j

contingency plans for various abnormal conditions.
.

.

tingencies as follows:
- -

,)withdraw boring , ; q- .

Failure to maintain the containment subatnespherie:1. .

g-

equipment and seal penetration.. .
. .

~ open und close. gate valve -. .

jFailure to meet leak rate acceptance criteria:
'

with a positive flow of air-into the containment acrossthe valve to '2. ,

-

blow chips from the valve seat. .

loosen cutter by u |1,

y~t'| Failure to maintain cutting action due,to binding:
,

hole, p _]
reversing the air motor drive; if cutter continues' to bind in the3e-

(*[ withdraw cutter and seal penetration.
o the cutting bar can be forcefully c

.

Difficulty in withdrawing boring bar: t

withdrawn knowing that with sufficient force 'the bar will separate aThese joints are splined to allow withdrawal following
4.

one of the joints. Following the removal of the
- - the shearing of the joint retaining pin.the gate valve can be closed to seal the penetration.

_
.
'

-

bar segment,
} d to cut

The hole cutting operations will be virtually identical to those useJ
The procedures were developed from ,'

the water sampling hole. at Penetration 401.

*
..

,
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,

e

Recomendationsthose actually used for the water sampic hole cutting operations.
-

! 7 rom these operations were incorporated.7 .

*

V .

One dif ference to be noted between the procedures used on the R401 penetra-
.

tion and the R626 penetration ia the pressure to which the penetration pipe

and isolation valves are tested. The design pressure .for the electrical
.

' ~

connector spool piece is Epsig based on the connector manufacturer's recomenda-

However, this pressure .has been found to be more than sufficient ,

tions.

considering the sources of energy availabic to heat the . containment atmosphere-

and cause pressure build up., >

Although
' , This is confirmed each time the RB coolers are put' into operation.'

,-

the heat removal capability of on$ RB cooler loop is several times greater than

the decay heat production in the TMI-II core (as of August, 1979), it can only

draw down the RB pressure less than Ipsi. From this it is obvious that the
.

total core decay heat would cause an RB pressure increase 'of much less than
.:*: *

Ipsi, even if that' heat vere totally transferred. to the RB atmosphere (rather
's X .

.

than through tihrster, walls and tioqf the containment structure). - .. ,-
'

- -

. ._ _ .

PHASE II - SECONDARY BOUNDARY INSTALLATION
-

Following the hole drilling operations and the cicanup of the area, work
.

Thesewill begin for installation of the secondary pressure. boundary components.

installation activities are to'be, performed with the' isolation gate valve closed

co that they do not pose an environmental or radiological risk'. To prevent the -

cccumulation of possible' trace amounts of radioactive leakage, the tent air

cxhaust will remain functional. .

The pressure boundary equipment is designed and t,ested to ensure the --

|

capability to remain Icak tight at pressures up to 2 psig. The major components

include the followity; as shown in figure 5:
7

( [-
. . . . .

V
a

~
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- -- . - - , i- ,

r~N PN 17 - glove box *

(V) PN 42 - 12" gate valves ,
.

- electrical connector spool piece '
~

PN 43 .'
PN 46 - mounting flange -

,

PN 7
- extension pipe '

.

PN 1 - extension pipecover

Also, part of the surveillance system components are valves, regulators.
-

, t atmosphere.
_

and tubing to be used for purging the secondary boundary componen
bled and

Host of these components and the surveillance tools were assem _ ..

i h the.
tested prior to shipment to the site and found to be.compatibic w t

-

l tivities.

operations described in the procedure for the surveil ance ac
two 12" ,

To further enhance the usefulness of the glove box equipment,. ..

Between them is provided
. ..

gate valves are provided for penetration scaling.
i t ,

c spool piece with the electrical connector needed for the TV camera equ pmen
-

With this arrangement, one or th,e ,

and the permanent radiation monitor.
. h ther ,this '

. . -
.

7ther valve may be closed to maintain the containment boundary w e -
_

_

-
,

[,
.

f

\"/ rted or withdrawn. ,

equipment is Ine loads
The secondary components have been evaluated to determine what' '

Table 1 shovd th(/%results of these .
-

~ vill be applied to the containment pipe. ,
. .

' "

acceptability based ;

calcuintions and demonstrates a significant margin / -

o

cn allowable loads provided by the piping designer, Burns & Roc.
'

w
f.the -.

The calculations and tabul'ated results assume that the weight o - 7,:./' ;
i fact, the work plat-

-

. .

glove box is supported by the penetration piping when it
the RB penetration pipe

Despite this conservatisn,'

form is designed to hold it.
. "

is f ar from overloaded. ' ,, , -, ,
. . .

. . -

PHASE III - CONTAllRIENT SURVEILLANCE
.

Po11owing the installation of the secondary pressurt boundary components- '
- =

communications, and-

a the completion of the exterior connections for TV,

. ,

-
'
.

- \
- .

e

___ _ _ _ _ _ _ - _ _ _ _ _
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Prior to the*

radiation monitors, the surveillance activitics, will commence..

'pening of the contalinnent isolation valve (s), the pressure boundary corponents
,

!V ~

will be tested to confirm Icak tightness. ,

.

The surveillance activity sequence of events will be as follows: *~

,

Glove box radiation survey anI penetration pipe cleanup.1.
~ .

2. Insertion of TV camera and video survey.
~

>

. 3. Containment radiation survey.

*

4. Containment air sample.
.t . ,

"
'

~

5. Containment surface swipe samples.
- -

,

6. Containment relative humidity survey. . ,.

, -. . . .~.

7. Installation of permanent radiation monitor. ,

,

The secondary boundary will be breached to install and/or remove equipment prior
During ,

- to Step 1, above, and between Steps 1 & 2 and 2 & 3 and af ter Step 7.
,

- these periods, the containment b~oundary. , s maintained by the 12" gate valve.i
.

- , ,

\ _Ay minimizing the number of times that' equipmen't is moved in and/or out of th'eg ,

'

the' chances of inadvertantly spreading radioactivesecondary containment,
-

-
. .

contamination frce the glove box will be ninimized. . -

.

As a further precaution, both of the areas around the glove box and the
:

The tent around theextension pipe cover will be surrounded by a work tent.
is ducted to a suitableglove box shall be' prchided with an exhaust fan that ,

,

. ..

B'y procedure, anytime the extension pipe cover is to b'e ,

air filter system.

removed, the glovebox viewport will also be opened to draw air through the-

extension pipe, drom the fuel handling building, and through the exhaust

This precaution will discourage the migration of, contamination' autsystem.

of the extension pipe into the fuel handling building.
'

~ The' procedures for the surveillance activities include consideration of
rn These
(jarious abnormal op.erating conditions which might be encountered.

-

a

e
e

9

o
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.-
follows:ab' normal conditions and the contingency plans are as

Procedure would idesitify methods-_

Leakage during pressure testing:/ N

) 1.(V to be used to identify and seal leakage paths. :

Large radiation increase during tool withdrawal: Stop tool withdrawal ,

2. until HP can evaluate acceptable increases in radiation and plan
accordingly. ..

t

Withdraw tools'
e

Failure to control containment pressure subatmospheric:3. Re-evaluate the need for subatmospheric~ . ~

and close a 12" gate valve.
containment based on experiences to that time.

J

-

Withdraw hand f rom damaged glove and inspect'

' 4. Damage to glove: Cover glove port and. continue if .

that hand for . contamination.'

possible.
'' .

'

~

5. Inability to withdraw tool (s): Exactine with TV or with the mirror
If this doesn't provide enough information for

-

in the glove box. Ifwithdrawal, push tool ip,to penetrati,on and close gate valve.
necessary, disassemble reach rod section or cut through with,a saw
if needed. . ,

,

Put on airmasts,
Increasing Airborne Activity in the glove box tent:6. Con-withdraw tools, close a 12" gate valve and exit the work tent.
tact HP to detect the source of activity.,

. .

di
'

, se e uipment to be used. for the surveillance program has been assembled an
,

'

demonstrated to function as expected during mock-up tests perforced at B&W's

The operators have also derronstrated their capability to funct
on

Research Center.
g '

O

( in a glove box with a negative pressures similar to t! hose.which have been
Prior to shipment to the site, all the

observed within the TMI-II containment.

pressure boundary components will have been tested to their respective design

pressure,'ic.,15psig for the spool' piece and the two valves, and 2 psig for the
~

.

,'
glove box and extension pipe. .

,

With the exception of the containment gas sample, all the surveillance

work will be performed within the confines of the previously described glove
_

Since the gas sampling procedure will bring a'small amount of the contairi-box.

d to describe
twent. atmosphere outside of the pressure boundary, it is warrante

.

.
,m

[O) these activities in further detail.
.

The gas sample, panel, showr. pictorally in Figure S is provided with a
'

E

vacuum pump to draw gas sat::ples from the containment through the sample tubing
.

- - 9
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.

inserted thr, ugh the penetration. The gas is f,irst drawn through a particulate

b filter and then through a series of charcoal filters designed to trap various
'

C
species of iodine. The filtered air sample is drawn through tygon tubing -

,

to the glove box wall. From the glove box wall through the gas s imple panel,

the gas sample is drawn through stainless steel-tubing which wiil have been
* ~

.

~
~ pressure tested for Icakage. After having been drawn through the sample ,

panel, the gas will then be pumped back into the glove box where it can be
-

'

purged back into the containment.. . .

-

* . g

All the sampling operations are performed I'n those portions of- the system '

that will be subatmospheric to eliminate the chances for out-leakage. As a
1

further precaution, the samp1*e p el will be located near the glove box tent-

- exhaust fan in the event.that gases were to escape." Prior,; to breaching any -

4 '

the tubing will be purged' ihto the containment,portion of the sample system,
-

by a self-contained supply of inert gas. ,,
, ,

Two basic types of samples will be taken. "The first will be to evaluate the

tritium content by bubbling gases through a bottle of demineralized water. * The

second sample is to be drawn with a hypodennic needle through a rubber septum

seal and transferred to an evacuated bottle for evaluation of the noble gases.
.

.
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| .6. CONCLUSIONS _
,

. '

The preceding sections have discussed the equipment and methods by
t

(
which it is proposed that the TMI-II containment be initially surveyed. .I

.

- . .

It has been demonstrated .that these procedures and equipment will reduce
;

, . ,

- -. .;, . -

-|
. personnel exposure to low Icvels and' will maintain the , containment integrity

.

. .
.

-.~ .. .
- ,

.'r,'- +
,

. .
.

1.. ..

to ensure no danger of environmental. impact. . . _ , _
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;RB PF1EGATICN PIPE IOVG '

t
.

:'

-
. .

.
,

Cctrponent : Weight of .OG Distance Mcmant.
-

.

. - .,. :Conpanent ,
Fron wall Ioad"

~ " ' ' '

. ' . -
.

; . (Ibs) ._. .:. . (izshdsK,. .' .'.' .'.' .' '.' .'.' .;(Fy--Ib)' .[''
..... ,..... ...... .......... . ,

.'
.

300 . 13h ,' 337.5 - -. .-'
1'. 1st Gate valve-

, , .

'''
'

- , .

. , - ..-

2. Spool Pie <100 17 . 141.7, , i-
,

3. '2nd Gate Valve
.

300- ~ 20h 512.5 *

. .

..r. . . . .
..

.

4. Mounting Flange 50 25 - 108.2 1
,

I1)5. Glove Bax ~200 38 633.3*

*

. .-
.

-

. Men & BIuipnent 500 ~ ' 38 1583.36.
.

~ ~ -

.

....... .....
, , ,,,,,,, ,

.

.. ...
.

'

3313 Ft-Ib
~ ~

1450 , ,

~ 7btal Dezd Weight
, _

'

. .
'

Dead Weight + . 3480 - 7957 Ft-Ib'

. . .].Seisnic . (2) : - ' ..
. '

. .
-

. , .,. .
__.

Allomble 28,000
'

. 10,600 Ft-Ib
'

-

,

.

.

of Glove Box weight.is supportcd by. the extension' pipe
'

(1) .

12) Assuming a rigid body and using the peak spectra accelerations of
2.0 g's horizontal and 1.33 g's vertical total manent load was
multiplied by41.33 + 2.04 = 2.40

'

Note: Because of the rnh glove box seals, there 'will be no appreciable;,
* thennal loads. *

' -
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