September 5, 1979

MEMORANDUM FOR: M. P. Morrell, GPU Engineering
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FROM: J. T. Collins, Deputy Director, TMI-Support

SUBJECT: NRC COMMENSS ON TMI-2 PENETRATION R626 EXPERIMENT -
SAFETY EVALUATION REPORT

In response to your request of August 21, 1979 we have reviewed the subject
document and our comments are attaehed. The NRC does not concur in the
Safety Fvaluation Report as written. Ve are prepared to meet with you

at your convenience to resolve our coneerns.

J. T. Collins, Deputy Director
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.nsextvd through the penetration. The gas is first drawn through a particulate
filter and then through a series of charcoal filters des!gnod to trap various
specles of fodine., The filtered alr ssmple 1s drawn through tygon tubir.g‘

to the glove box wall, PFrom the glove box wall through the gas sample panel,

Ry et LT e
‘ B »
LR -

the gas sample 1s drawn through stainless steel tubing which will have been
pressure tested for leakage. After having been drawn through the sample $'el
panel, the gas will then be pumped back i{nto the glove box where it can be

purged back into the contaimment,

All the sampling operations are performed in tﬁosc portions of the syﬁten
that will be subatmospheric to eliminate the chances for ouo-'leakage. As a
further precaution, the sample pa'n'el will bc .lo.catcd near the glove box tent |
exhaust fan in the event that gases were to escape.' Prior to breaching any
port{oh of the sample system, the tubing will be purged into the contaimment,

‘ a self-contained supply of inert gas. > o4 ' ‘

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

“
v

ritium content by bubbling gases through a bottle of demineralized water.) The

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

seal and transferred to an evacuated bottle for evaluation of the noble gases.
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Iinter-Office Memorandum

(] Service

Date aygust 21, 1979
” IM1-2 Penetration R626 txperiment

To Distribution

Location ™1-2

The attached safety evaluation report 1s forwarded for your use in
reviewing the procedures associated with the subject task.

MLy Pt

M.P. Morrell

cc: R.C, Arnald
«J. Collins (NRC)D
J.G, Herbeéin
K.F. Wiison (w/0)

GPU Service Corporation is a subsidary of General Public Utities Corporaho
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ABSTRACT

Babcock & Wilcox, working in conjunction with General Public Utilities

(GPU), 1s developing methods, equipment, and procedures for gaining access

to the T™I-2 containment for remote surveillance. It is intended that the

direct measurement of conditions and inspections of equipment within the

contairment building will allow focusing of actions required for plant repair

and xecovery programs.

This report discusses the methods and equipment to be used and evaluates

how the equipment and design proceiures have been developed and tested to meet

the enviromnmental requirements.




INTRODUCTION/BACKGROUND

As a result of the March 28, 1979, loss of feed water transient at the
Three-Mile Island-2 Reactor, the contaimment 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
is developing the nethods, equipment, and procedures.to insert surveillance
equipment through a containment penetration.

It is anticipated that the surveillance equipment would allow a detailed

- study of: B WK
1. The radioactivity levels and sources,
2. The potential effectiveness of proposed decontamination techniques, and
‘ 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,




METHODS AND EQUIPMENT

It 1s proposed that the contaimment surveillance program utilize TMI-2
Reactor Containment Buflding Penetration No. R-626 as shown in Figures 1,.2; & 3.
This penetration consists of a 12" 0.D. pipe with a 1" thick wall which presently
is sealed inside and out with blind flanges. With suitable precautions (as will
be discussed in Section 4) the outside blind,flangg.will\be removed and machinery
inserted inte the interior blind flange and a 9" hole cut through into thé

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

&g . -

pleces of equipment such aé television cameras, liéhts, and instrumentation for
analysis of radioactivity levels and sources. Samples of the gases and surface
contamination will be taken, and the shielding effgétiveness of various garments
‘that might be worn into the containment will be evaluated,

The various pieces of equipment will be inserted and withd;awn using long-
reach rods which will be manipulated from the élove box shown in Figure 4 and/or
from the fuel storage building. | .

To provide long-term isolation of the containﬁeﬁt environment, two gate
valves with elastomer sealing surfaces are to be-installed in place of the
outside blind flange. From the containment up to, and including these valves,
the system is designed to withstand thf stresses associatéd with deadweight,
seismic, and thermal loads. Siesmic loads on the secondary containment components
were evaluated to ascertain their effect on the penetrati;n piping and valves.

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

excess loads being transmitted to the penetration.'




DETAIL SAFETY CONSIDERATIONS
AND
EQUIPMENT EVALUATION

The equipment and procedures t§ be used for the surveillanée 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

During the surveillance program operations the release of radioactive
materials and gases that are airborme in the contaimment will be virtually
eliminated by procedures and equipment that will at all times maintain at
least one leak-tight barrier between the contaimment 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 ptécedures that iuvoive direct RB access through the
penetration, one prerequisite will be ‘that the containment atmosphere be main- ’
tainec at a subatmospheric condition. This will ensure no flow of airborme
radioactivity out of the contaimment boundary components. Local containment
pressure monitoriﬁg equipment will provide the surveililance ;peratots with a
direct indication of pressure. Although the require;ent for negative pressure

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

it'does provide significant added confidence, and m;tgin for error.

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

-




the penetration, one prerequisite is to maintain a small (~¥1SCFM) positive flow of air
{nto the containment when the isolation gate valves are 6punnd. "This positive

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

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

tﬁat a total of 120 hours of 1S5CFM air flow would not cause the RB to increase

by more than 0.05psi. It is anticipated that no more than about 25 hours of

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

In addition, prior to opening, and after shutting the containment gate
valves, the secondary boundary atmosphere will be purged back into the penetra-
tion pipe, thus ensuring that small amounts of airborpe radiocactivity which does

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

and out of the secondary pressuré'boundary.

PHASE I-HOLE DRILLING

During the first phhse of the surveillance program the inner seal plafe
‘of the penetration is to be cut through with a 9" trepan cutter as shown in :
figure 4., Prior to starting this cutting operatioﬂ, la positive air pre;sure
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
to be maintained at ali times until the cutter is withdrawn back into the top
hat, the gate valve closed, anﬁ the valve seal 1ﬁéegrity verified. Prior to
the removal of the blind flaﬁge out#ide of the containwent building, the
“ penetration pipe will be inspected for-internal contamination through the

{ removal of the pipe plug in the face of the exterior blind flange. Followiﬁg

confirmation that this area is devoid of harmful amounts of radiation, then

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

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

‘hls valve, and another to be mounted later on this pipe will have an elastomer
(3

eal for the valve seat to ensure tightness. Prior to the use of these valves,

]
Y| = -—
a."i, they will be tested to emnsure their integrity under pressure and modified as .

\A;;V needed to ensure leak tightness.




. The equipment to be used to drive a bole through the blind flange located

fnside the containment building {s designed guch that a leak tight seal is

vided during the whole operation, The equipment shown fig;raf‘vely in
Figure 4 maintains a seal by use of a *op hat arrangeuwent attached to the g~ te

valve on the penetration pipe. The boring bar being driven by the air wmotor

——

m—_ i Y
outside of this top hat is provided with l:?g}?fy<shaffﬂisgl;"joring operations

—

will be performed with the containment pressure less than the ambient so that
any leakage past the seal will be into the containment.
The boring bar air motor will have the air discharge port ducted to a

point outside of the area of potential contanination to avoid the spread of

cont amination products.
-

Following the completicn of the boring operation, the cutting tool will be

withdrawn into the top hat to allow the gate valve to be closed nd sealed.

During the drilling operatins, the area will be enclosed in a plastic tent

A SN

‘o {nsure that the snall amount of gases whiﬂi may be pr':_zie’nt.,‘.‘inside the top
at will not be released to the environment. -

The procedures for the hole cutting operations a e provided with specific

cont ingency plans for various abnormal conditions. These conditions and con-

tingencies as follows:

1. Failure to maintain the containment subatmespheric: withdraw boring
equipment and seal penetration. .

2. Failure to meet leak rate acceptance criteria: open and close gate valve
with a positive flow of air into the containment acrossthe valve to

blow chips from the valve seat.

v=. 3] FPatlure to maintain cutting action due to binding: loosen cutter by
v reversing the air motor drive; if cutter continues to bind in the hole,

withdraw cutter and seal penetration.

4, Difficulty in withdrawing boring bar: ¢he cutting bar can be forcefully
withdrawn knowing that with sufficient force the bar will separate at
5 one of the joints., These joints are splined to allow withdrawal following
- : the shearing of the joint retaining pin. Following the removal of the
. bar segment, the gate valve can be closed to seal the penetration.

The hole cutting operations will be virtually i{dentical to those usad to cut

the water sampling hole at Penetration 401. The procedures were developed from




-

those actually used for the water sample hole cutting operations. Recommendations
-

'ron these operations were {ncorporated.

One difference to be noted between the procedures used on the R401 pénetta—
ti{on and the R626 penetration is the pressure to which the penetration pipe

and i{solation valves are tested. The deéign pressure for the electrical

connector spool plece is Bpsig based on the connector manufacturer's recormenrda-

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

considering the sources of energy available to heat the containment atmosphere

and cause pressure build up.

~ This is confirmed each time the RB coolers are put {nto operation. Although

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

the decay heat production in the T™I-II core (as of Adgust, 1979), it can only
draw down the RB pressure less than lpsi. From this it is obvious that the

total core decay heat would cause an RB pressure increase of much less than

1psi, even if that heat were totally transferred to the RB atmosphere (rather

S ‘
than through thg:;kteg walls_andhilggz:gf the containment structure).
—ans D . NS S, |

PIASE II - SECONDARY BOUNDAPY INSTALLATION

Following the hole drilling operations and the cleanup of the area, work
will begin for installation of the seccndary pressure boundary components. These
installation activities are to be performed with the isolation gate valve closed .
so that they do not pos? an environmengal or tadiological.tisk. To prevent the -
accumulation of possible tracc amounts of radioactive leakage, the tent air
exhaust will remain functional. |

The pressure boundary equipment is designed and tested to ensure the
capability to remain leak tight at pressures up to 2 psig. The major components

fnclude the following as shown in figure 5:




PN 17 - glove box.

' PN 42 -~ 12" gate valves
PN 43 - electrical connector spool plece
PN 46 - mounting flange s
PN 7 - extension pipe
PN 1 - extension pipecover

regulators,

Also, part of the surveillance system components are valves,

and tubing to be used for purging the secondary boundary component atmosphere.
. Most of these components and the surveillance tools were assembled and
tested prior to shipment to the site and found to be compatible with the -

operations described in the procedure for the surveillance activities.
the glove box equipment, two 12"

To further enhance the usefulness of
gate valves are provided for penetration aealing. Between them is provided

a spool pilece with the electrical connector needed for the TV camera equipment
and the permanent radiation monitor. With this arrangement, One or the
maintain the contaimment boundary whefﬁet ;his

' .thet valve may be closed to
rted or withdrawn. e e ]

equipment is in.
at loads

been evaluated to determine wh
’ = -~

The secondary components have
Table 1 shows thﬁ'tesulis of these

‘ accéptabiligy tased

will be applied to the contaimment pipe.

calcuiations'and demonstrates a gignificant margin
on nilowable loads provided by the piping designer, Burns & Roed
The calculations and tabulated results assume that tﬁ;'ueight of the
glove box is supported by tge penctration piping when 1n'fact, the work plat-
the RB penetration pipe

form is designed to hold it. Despite this conservatisn,

is far ftdm overloaded.’

PHASE IIT1 - CONTAINMENT SURVEILLANCE

ary pressurc boundary components

*« Poliowing the installation of the second

.hd the completion of the exterior connections for v, wmmlchtions, and
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- F .
' f v ‘

radtation monitors, the surveillance activities will commence, Prior to the
.~

.pvn{ng of the contaiment isolation valveé(s), the pressure boundary components

will be tested to confirm leak tightness.
The surveillance activity sequence of events will be as follows: -
1. Glove box radiation survey .md penetration pipe cleanup.
2. Insertion of TV camera and video survey.
.3, Containment radiation survey.
" 4, Contaimment air sample.

S. Containment surface swipe samples.

6. Containment relative humidity survey.

-~e . -

7. Installation of permanent radiation monitor.
The secondary boundary will be breached to install and/or remove equipment prior
to Step 1, above, and between Steps 1& 2 and 2 & 3 and after Step 7. During

these periods, the containment boundary is maintained by the 12" gate valve.

.By minimizing the number of times that equipment is moved in and/or out of the

secondary contaimment, the chances ?f inadvettantly.spreading radioactive
contamination from the glove box wiil be minimized. P

As a further.precaution, both of the areas around the élove Sox and the
extension pipe cover will be surrounded by a work tent. The tent around the
glove box shall be provided with an exhaust fan that is ducted tc a suitable
air filter system. By procedure, anytime the extenéion pipe cover is to be i
removed, the glovebox viewport will also be opened to draw air through the
extension pipe, fgom the fuel handling building, and through the exhaust
system. This precaution will discourage the migration of contaminatiod ut

of the extension pipe into the fuel handling building.

The procedures for the surveiilance activities include consideration of

‘Vatious abnormal operating conditions which might be encountered. These
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Ynormal conditfons and the contingency plans are as follows:
-

‘ 1. Leakage during pressure testing: Procedure would {dentify methods |
to be used to identify and seal leakage paths, |

ol withdrawal: Stop tool withdrawal

2. Large radiation increase during to
ases in radiation and plan

until HP can evaluate acceptable incre
accordingly. '

3. Failure to control contaimment pressure subatmospheric: Withdraw tools
and close a 12" gate valve. Re-evaluate the need for subatmospheric

contaimment based on experiences to that time.

Withdraw hand from damaged glove and inspect

"4, Damage to glovel
Cover glove port and continue if

T b that hand for contamination.
possible. .

5. Inability to withdraw tool(s): Examine with TV or with the mirror
in the glove box. If this doesn't provide enough information for
withdrawal, push tool into penetration and close gate valve. If
pnecessary, disassemble reach rod section or cut through with a saw

1f needed.

tivity in the glove box tent: Put on airmasks,

6. Increasing Airborne Ac
2" gate valve and exit the work tent, Con-

withdraw tools, close a 1
t HP to detect the source of activity.

b})} tac
e edquipment to be used for the surveillance program has been assembled and:

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

Research Center. The operators have also demonstrated their capability to functjon

in a glove box with a negative pressures similar to those which have been

observed within the TMI-II contaimment. Prior to shipment to the site, all the

pressure boundary components will have been tested to their respective design

pressure, ie., 15psig for the spool piece and the two valves, and 2 psig for the

glove box and extension pipe. .

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

vork will be performed within the confines of the previously described glove

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

- ment atmosphere outside of the pressure boundary, it is warranted to describe

these activities in further detail.

The gas sample panel, showr pictorally in Figure 8 is provided with a

vacuum pump to draw gas samples from the contaimment through the sample tubing



tnserted through the penetration, The gas is first drawn through a particulate
‘ﬂlter and then through a series of charcoal filters designed to trap various
species of fodine., The filtered alr sample is drawn through tygon tubing:
to the glove box wall, Prom the glove box wall through the gas sample panel,
the gas gample {s drawn through stainless s&eel tubing which will have been
pressure tested for leakage. 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 contaimment,

A1l the sampling operations are performed in those portions of the systen

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

e - & -

further precaution, the sample panel will ge located near the glove box tent

exhaust fan in the event that gases were to escape. Prior to breaching any

portioh of the sample system, the tubing will be purged into the containment,

by a self-contained supply of inert gas. '
. Two basic types of samples will be taken. The first will be to evaluate the

trit{um content by bubbling gases through a bottle of demineralized water. " The

second sarple is to be drawn with a hypodermic needle through a rubber septum

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



CONCLUSTONS -
V ) -
The preceding cections have discussed the equipment and methols by
which 1t s proposed that the ™I-II contaimment be {nitially surveyed,
It has been demonstrated that these procedures and equipment will reduce

personnel exposure to low levels and will maintain the containment integrity

to ensure no danger of environmental impact,




TABIE 1

‘ RB PENETRATION PIPE LOADS
Cooponent -Wr:ig?» . of OG Distance Maent
' - . e .Canmparent °  From wall Toad
oo b abs) ... ) .. .. .Ginches) .00 (FEIbY
1. 1st Cate Valve | . 300 13 337.5
2. Spool Piece <100 _ 17 - 141.7
3. 2nd Gate Valve 300 20% - 512.5
4. Mounting Flange 50 25 . 104.2
5. Glove Bax ‘ 2001 38 633.3
6. Men & Bquipment 500 °- © = 38 | 1583.3
Total Dead Weight | = 1450 , 3313 Ft-Tb
Dead Weight + 3480 : | " 7957 Ft-Ib
‘Selsmc (2) : g . = ¥
Allowable | 28,000 10,600 Ft-Ib

.(1) % of Glove Bax weight is supported by the extension pipe

1(2) Assuming a rigid body and using the peak spectra accelerations of
2.0 g's harizontal and 1.33 g's vertical total mament load was
multiplied by]f[.EB2 + 2.07 = 2.40

Note: Because of the rubber glove box seals, there will be no appreciable
thermal loads. y ; i '
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