UNITED STATES o
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

January 27, 1984

Trant

Docket No. 50-289

MEMORANDUM FOR: Rooer Mattson, Director, Division of Systems Intearation
Richard Vollmer, Director, Division of Engineering

FROM: Darrell Eisenhut, Director, Division of Licensing

SUBJECT: UNION OF CONCERNED SCIENTISTS 2.206 PETITION ON TMI-1

Enclosed is a Union of Concerned Scientists petition requesting that the

TMI-1 license be suspended unless and until certain modifications are

performed on the eme-gency feedwater (EFW) system. We request that you
review the petition and prepare appropriate Safety Evaluations as follows:

UCS Concern Responsible Division -
e e e -
=1. Environmental Qualification DE/&Q% ot”
«2. Seismic Qualification Bst onAB v
«3. Single Failure Criteria DSI /AsB o
v4, Flow Instruments DSI/ rcse 2o
+5. Main Steam Line Rupture DSI/ C S8

Detection System

We request that you provide the Safety Evaluations by no later than March 9,

1984. We expect to have the licensee's response to the petition by February 22,

1984, and will provide it to you upon receipt.

7 Darrel) Eisenhut, Director
Division of Licensing

Contact:

JVan Viiet

X28213

cc w/enclosure:
Jknight FRosa:
VNoonan/ TDunning
RLaGrange WButler:
RHouston PHearn

LRubenstein OParr
JWemiel




suit byed To Stop
Restart Of TMI-1

By Laslie R. Klein PP S 1 i
Union of Concerned Scientists
will suc the Nuclear Regulatory Com-
mession if the NRC doesn't require
certain eowpment safety changes at
Three Mile 's Unit 1 before re-
start, & UCS engineer said Monday

‘We'll take the NRC to court on
the they are violating their
ate to ensure the safety of the
aublic.”” Robert D. Pollard, a UCS
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Enprovements at - TMI ..and - other The NRC has said it will not consider
plants designed by and Wil these modifications fog_the Unit 1.
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" I. Brief Statement ¢f Problem:

A review of postulated feedwater pipe breaks in
the intermediate building has indicated that the
plant design has left the problem of building
flooding as a result of a postulated main feed~-
water line break unresolved. The original FSAR
has been revised to address the flooding problem
in the intermediate building following a feedwater
line break.Since the intermediate building houses
the emergency feedwater (EFW) pumps, instrument
air compressors, hydrogen recombiner control panel
and reactor building emergency cooler leak detec~-
tion panel at floor EL. 295'- 0", flooding due to
a postulated feedwater pipe break is an important
consideration for safe shut down.

The purpose of this TDR is to address this problem
and provide recommendations for a resolution.

II. Summary of Key Results

Based on the present plant configuration, it will
take approximately 3.9 minutes before water
reaches the intermediate building floor level in
case of a feedwater line break in the intermediate
building.

The alligator pit which surrounds two-thirds of
the Reactor Building is divided into three
distinct zones. The first zone is from door AlS
to the eastern water stop wall. The second zone
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DOCUMENT NO.

IDR-250

in the Intermediate Building of TMI Unit 1

TITLE Review of Intermediate Building Flooding Following a Feedwater Line Break

TDR-250 Revision 0 is available in ED & CC.

Revised Section 2.0 to reflect the change of time
required to fill alligator pit and/or tendon access
gallery as a result of the modification per SECM-
187 and the use of correct feedwater flow rate.

Revised Section 3.0 to address the safety concern
on the hypothetical aircraft accident, fire hazards
and feedwater line break flooding of Intermediate &
Auxiliary Buildings as a result of PEDR meeting

on January 24, 1983.

Revised Section 4.0 as a result of PEDR meeting
on October 19, 1983,

Added Sections 5.5, 5.6, 5.7, 5.8, 5.9 to provide
additional references.

Added Figures 3 & 4 to show feedwater line break
flow rate vs time and feedwater line break water
level vs time respectively.

REV SUMMARY OF CHANGE APPROVAL DATE
1 Revised Section II of cover sheet as a result of AL YK l=12= 8¢
the removal of the top half of the eastern water Tﬂg
stopwall per GPUN SECM-187. The cover sheet of the ' ""3"‘/-
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is between the two water-stop walls which
includes the hardened portion of the
Intermediate Building. The third zone is from
the western water stop wall to door Al.
Presently the top half of the eastern water
stop wall was removed per GPUN SECM-187 to
accommodate routing of nuclear safety-related
conduits for the post accident H; Monitor
Cable, Post Accident H Recombiner Cable,

and Emergency Feedwater Flow Ind cation Cable.

If the alligator pit and the tendon access
gallery are allowed to be flooded by removing
the upper half of the western water "stop
wall” in the alligator pit and entrance "A"
and "B" from the alligator pit to tendon
access gallery, the time required for water to
appreciably fiood the intermediate building 1is
approximately 25 minutes.

The volumes of the alligator pit and the ten-
don gallery combined can accomodate the avail-
able water sources from the hot well, heater
drain tank, feedwater heaters, piping and
about 40X of the condensate storage tank "B
which provides the makeup to the condenser.

Conclusions

Modifications are required in the plant design
to mitigate the effects of flooding due to the
postulated feedwater line break in the inter=
mediate building by allowing water to flow
into the tendon access gallery and portioms of
alligator pit which are presently isolated.
Also, a detection system should be provided to
alert the operator that a significant amount
of water has collected in the alligator pit
and the tendon access gallery which may be the
result of a feedwater line break in the inter-
mediate building and which he may then termi-
nate with non- safety grade equipment. The
electrical cubles routed thru the alligator
pit and their penetrations thru the alligator
pit walls need to be evaluated for their cap~
ability to perform their function after they
are flooded.
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TECHNICAL DATA REPORI

Title: Review of the Intermediate Building Flooding Following Feedwater Line
Break for TMI-1

1.0

2.0

Purpose and Summary

The purpose of this TDR is to address the problem of flooding due to a
postulated feedwater pipe break in the intermediate ouilding. The main
feedwater Tine ngplying feedwater to steam generator 'B' passes thru
the intermediate building. This line requires high energy pipe break
analysis and its effects. Since equipment Important to safety, such
as emergency feedwater (EFW) pumps, instrument air compressors, hydro-
en recombiner control panel and the reactor building emergency cooler
eak detection panel are located at floor elevation 295' in the inter-
mediate building the resulting flooding problem due to a postulated
pipe break has to be resolved.

This TDR summarizes the studies made related to this subject and recom
mends a solution to mitigate intermediate building flooding due to a
feedwater 1ine break.

Methods: This analysis uses parts of "Analysis of Intermediate

BuTTding Flooding Following Feedwater _ine Break" by Nuclear Services

Corporation (NSC) (Ref, 1).

(a) Time to fi11 the alligator pit in the intermediate building area
(assuming the western water "stop wall® in the alligator pit and
doors on EL. 279' from the alligator pit down to the tendon access
gallery are left closed), with the present plant configuration in
case of a feedwater 1in2 break in the intermediate building:

Alligator pit volume = 8250 ft3 x 2 = %520 ft3

From NSC report, Initial F.W,. flow rate after a 1ine break =
8200 1bs/sec.
or

131.4 ft3/sec.

After 40 sec. FW pump flow rate = 5700 1bs/sec.
= 107.3 ft/sec.

Steady rate at 75 sec. FW pump flow rate = 3500 Tbg/sec.
= 56.0 ft?/sec.




(b)

Feedwater flow continues at this steady state rate until the
hotwell starts to empty at 530 seconds, When the hotwell is empty,
water will continue to flow from the condensate storage tank COT-1B
to the break at an average rate of 675 lbs/sec until condensate
storage tank COT-1B is empty, approximately 54 minutes after the
break. The feedwater break flow vs, time is shown in Fig. 3.

Steady rate after 530 sec. FW flow rate = 675 lbs/sec.
= 10.82 ft3/sec.

Volume pumped in first 40 sec. = (131.4 + 107.3)y 40

- 4774 f£t3

Volume pumped in next 35 sec. -(IO;-3 + 56) x 35
2858 £t

Voiume pumped between 75 sec. and 530 sec.
- 56 x (530 -~ 75) = 25,480 ft3

Fluid (cold water) released in first 75 sec. = 4774 + 2858 = 7632 ft, 3

Fluid released in the first 530 sec. = 4774 + 2858 + 25,480
- 33,112 ft3

Time required to fill the available volume of the alligater pit
(16520-7632) ft

3

; ‘75
56 £t3/sec

= 75 + 158.7

= 233.7 sec. (approx.)
= 3.9 minutes

The feedwater line break water level vs. time is shown in curve A
of Fig. 4.

This is too shert a time for an operator to respond and take action
to avoid intermediate building floor flooding.

Time to fill the complete alligator pit and tendon access gallery

(assuming upper half of the western water "stop wall” in alligator
pit and door on EL. 279' entrance "A" completely removed) in case

of feedwater line break in the intermediate building:

Alligator pit volume (total) = 24,780 ft3
Tendon Access Gallery volume = 12,400 frd
Available total volume = 37,180 fe3

Volumes of water available fiom condensate, feedwater and heater
drain systems:

Volume of water in the Hotwell = 22,058 £e3

Volume of water in the Heater Drain tank = 842 fti
Volume of FW piping and FW heaters = _1,500 ft
(Capable of draining thru the break) 24,400 ft

-s-




(e)

Therefore, the volumes of the alligator pit and the tendon gallery
combined can accommodate the available water sources from the
hotwell, heater drain tank, feedwater heaters, piping and about 402
of the condensate storage tank "B.”

Thus, time to fill both the alligator pit and the tendon access
gallery would be:

= 530 + (37,180 - 33,112)¢¢3 = 530 + 376 = 906 sec. = 15.1 min.
10.82 ft3/sec

All Emergency Feedwater equipment is located above the basement floor
level (EL, 295'). Flood water would have to be at a level of 13-7/¢&"
above the floor before it made contact with any EFW active component
that could be adversely affected by the flood water. Since the area
of Intermediate Building basement floor is approximately 5500 fte,
the total volume with a flgod level of 13 7/8" above the basement
floor is equal to 5500 x 1 ;/3 - 6,359 f3

1

Therefore, time required to jeopardize the EFW active components by
the flood water would be:

906 sec. + 8359 gec. = 906 sec. + 588 sec. = 1,494 sec. = 25 min. (approx.)
10.82 0

The feedwater line break water level vs, time is shown in curve C
of Fig. 4.

This would provide sufficient time for an operator to respond and take
action before any active components in the Emergency Feedwater system
are jeopardized.

Calculation of flow rate of water from alligator pit thru entrance "A"
of tendon access gallery:

Clear Opening of entrance = 3'x4'
Using rectangular orifice formula,

— §1.295%0"

Q= 2/31f2% (h.f,’2 - hilz)

(Equation 4-16, Hydraulics Handbook,
Brater & King)
= Flow rate, ft3/sec.
Width of orifice, ft
Height of water level from the
bottom of the orifice

Height of water level from the
top of the orifice
= Gravity constant

I. Assuming water level at the top of the opening,

3/2
Q= % x 3§ 2x32.2 (4 g 0)

- 128.4 ft'/sec. _ . _




Il. Assuming water level at the top of the alligator pit,

Q= § x 3 [7x37.2 a6>/? - 1232

e 360.2 ft /sec.

Comparing these rates with maximum feed water rates In case of pipe

break (131.4 ftJ/uc for first 40 sec., 107.3 ftsluc for neat

35 sec., and 56 ft3/sec at 75 sec.), it is concluded that
entrance area is adequate for water to flow to the tendon access

gallervy.

3.0 Evalaation

Item 15 of the Atomic Energy Commission document titled "General
Infemmation Required for Consideration of the Effects of a Piping
Systsm Break Outside Containment”™ (Ref. 2) requires that a discussion
should be provided for the potential for flooding of 'safety related
equigment in the event of failure of a feed water line or any other
line carrying high energy fluid. Gilbert Associates, Incorporated
(GAI) investigated this subject and prepared a draft "Response to the
AEC 71 Questions™ (Ref. 3) with a reference to an analysis prepared by
Nuclear Services Corporation (GIL-03-09) (Ref. 1). This report wus
nevex formalized nor was it followed up or its recommendations
implemented in the plant design as far as building flooding is
concerned.

The FSAR statement in Supplement 2, part IX Am. 41 that "the auxiliary
area can not be flooded by a break in the intermediate or turbine
buil#iing because the water from these breaks will drain to the turbine
pit and ulrimately out of the building” is in conflict with actual
plam design. No such flow path exists at elevation 295 ft, It can be
assmed that the term intermediate building was applied to the steel
strmture portion of the intermediate building which is located on the
east side of the reactor building adjacent to the turbine building.

An ewaluation was made for different alternatives available in order to
mitigate flaoding in the intermediate building in case of a postulated
feed water line break (Ref. 4, 5, 6, & 7).

Opesing up the west side water "stop wall” in the alligator pit shown
on Gl dwg. E-421-301 and doors on EL., 279' from the alligator pit down
to the tendbn access gallery shown on GAI dwg. E-422-045 will allow
more time before there is significant flooding in the intermediate
building., Bamsed on the feed water flow rates anticipated after break
from NSC report, opening of the water "stop walls” and entrance "A”
door on EL, 279" from the alligator pit down to the tendon access




gallery will alluw approximately 15 minutes to fill the tendon access
gallery and alligator pit. Without removing these walls with the
t plant configuration the available time will be approximately

.9 minutes after the break for water to reach intermediate building
floor eT. 295', Alarms can be installed at suitable lTocations in the
north quadrant of the alligator pit to warn the operator of a flooding
eveat. In order to increase the drainage sink by opening the upper
hadf of the water "stop wall" on the west side and tendon access
gadlery entrance will require that the alligator pit drains to reactor
building aallery sump (shown on GAl dwgs. C-302-719 and E-311-813,
détail 5) be blodcked by control valve WDL-529 so that flooding of the
adligator pit will not affect the auxiliary building area. The floor
draims in the tendon access gallery under normal circumstances drain to
thecmiscel Taneous waste storage tank. There is a valve, WDL-V500, that
could route the drains to the mechanical draft cooling tower effluent.
Howemer, since R!M.8 was removed several years ago, this path is not
currently permitted for use. Also any other opening from tendon access
g3dlery amd alligator pit into auxiliary or turbine building needs to
bechlocked to prevent water passing into or out of these areas.

In opening the west side water "stop wall* in the alligator pit and the
doors on EL. 279' from the alligator pit down to the tendon access
gallery, consideration must be given to the entry of aircraft fuel
under the postulated aircraft impact incidence at either the east side
or the west side of the Reactor Building. The roof of the alligator
pit is at ETev. 305'-0" except within the confines of the hardened
portion of the Intermediate Building. This roof is exposed to
potestial afrcraft impact on the east and west sides of the Reactor
Building. The aircraft could impact the alligator pit roof on the east
side-of the Reactor Building by passing thru the Seismic Class III
designed Intermediate Building. On the west side of the Reactor
Building, the alligator pit roof could be struck by an aircraft between
the:Intermediate Building and the Auxiliary Building except in the area
near: the equipment access hatch missile shield. The probability of the
full'design basis aircraft impacting on these 1imited areas was
coasidered Tow. Therefore, the alligator pit roof was desi?wed to
withstand the impact of a 6,000 1b. aircraft fragment traveling at 200
mph* per FSAR Appendix 5A. In addition, the alligator pit retaining
wa’l and roof structure were qualified to ensure the ability to resist
thie:. plant seismic loadings. The 10 inch slab at tendon access gallery
er.rance "C" on the west side of the Reactor Building in which there
shou’d be a watertight manhole cover was not designed to withstand any
type of afrcraft fragment impact. Burning aircraft fuel could enter
the:tendan access gallery or alligator pit through the external tendon
access gallery manhole at entrance "C". The burning aircraft fuel
coull fmpect the Intermediate Building's safe shutdown equipment in
fire zones IB-FZ-1, 1B-FZ-2, 13-FZ-3, and IB-FZ-4 (Ref. 8). In
addition, in the east sector of the alligator pit, there exists both
green and red NSR conduit banks. These NSR conduits for the Post
Aécident Bz Monitor cable, Post Accident Hp Recombiner Cable, and




Emergency Feedwater Flow Indication Cable would also be subjected to
the bu: ing fuel. To preclude the entry of any aircraft fuel into the
alligator pit, the joint between the alligator pit roof slad and the
reactor building and the manhole cover plate for entrance "C" to the
tendon gallery at the west side of the reactor building must be
appropriately sealed from both natural phenomenon water and aircraft
fuel.

In addition, GAI recommends the following changes (Ref. 5 & &) to
lengthen the time required to flood the Intermediate Building from a
main feedwater line break and yet eliminate the major safety concerns
regarding burning aircraft fuel in the Intermediate Building:

1. A sealed bulkhead door slwould be installed in the physical doorway
opening to the rendon access gallery at Elev. 262'-9 1/4" of tendon
access gallery entrance "C". The entire existing door from the
alligator pit to the tendon access gallery entrance "C" at EL. 279"
must remain in place. Both of these doors must be capable of
resisting external flood hydrostatic pressure and internal
compartmant pressurizaticn. Both of these doors should also be
qualified for fire. This would eliminate burning aircraft fuel
from entering the commcn Intermediate Building, alligator pit, and
tendon access gallery fire zone, theraby eliminating the fire
safety concern.

2. The sealed bulkhead door at tendon access gallery entrance "B”
should be partially or entirely removed in order to release
displaced air from the tendon access gallery as water enters at
entrance "A". In addition, this opened doorway would also provide
an additional means for water to enter the terdon access gallery.

The existing door Al to the alligator pit on the south side is anc hored
with only five (5) 1/2" diameter Hohmann and Barnard #HD inserts and
thirty-one (31) 1/2" diameter cinch anchors manufactured by the
National Lead Company. The cinch anchors contain two lead composition
female parts. These two lead rings, under the sustained floodwater
pressure, combined with the initial pre-stressing force in the anchor,
may under go sufficient creep to result in an uncontrolled leakage.
Therefore, additional thirty-six (36) Liebig Anchors should be
{nstalled in between the existing cinch anchors on the door Al to
assure sealing of the door against the postulated feedwater pressure
from the alligator pit side (Ref. 7).

To provide operator with control room alarm that identifies a feed
water line break, the following two detections shall be providad:

1) Level float in alligator pit.
2) Low, low level in condenser hotwell, which already exists




4.0

On receipt of both alarms, the operator woulg trip corce L e, i
condensate booster and feed water pumps., In addition to serving as an

input to the "F.W. Rupture"” alarm, the 'evel float in the alligator pit

will alarm independently in the control room to signal minor flooding

from any source in the Intermediate Building for operator investigation

and corrective action.

Recommendations

Following modifications shall be made to mitigate effects of flooding
due to feed water pipe rupture in the intermediate building.

1. Remove the entire sealed door at the northeast entrance "A" on
EL. 279' from the alligator pit to the tendon access gallery. l
(GAI Dwg. E-422-045)

2. Remove the entire portion of the sealed door at the entrance "B" on
L. 279" from the alligator pit to the tandon gallery (GAI Dwg.
E£-422-045)
3. Remove the upper half of the western water "stop wall" in the |
alligator pit. (GAI Dwg. E-421-301)

4. Upgrade the man-hole cover on the external access to the tendon
access gallery at the west side of the Reactor Building to be water
tight for flood conditions. (GAI Dwg. E-421-002)

5. Install additional thirty-six (36) Liebig Anchors in between the
existing cinch anchors on the doors Al to the alligator pit on the
south side to assure sealing of the door.

6. Install a sealed bulkhead door in the physical doorway opening to
the tendon access gallery at Elev. 262' 9 1/4" of tendon access
gallery entrance "C". The entire existing door from the alligator
pit to the tendon access gallery entrance "C" at EL. 279' must
remain in place. Both of these doors should be capable of
resisting external flood hydrostatic pressure and internal
compartment pressurization. Both of these doors should also have
the capability to prevent the passage of fire into the alligator
pit and the tendon access gallery.

7. Provide the following two detections to provide operator with a
control room alarm, indicating feedwater 1ine break.

(a) Level float in alligator pit
(b) Low, Tow level in condenser hotwell (this already exists)

- 10 =
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11.

. Control valve (WDL-V523) in 4" drain line from alligator pit drains

to Spent Fuel Pit Room Sump shall be closed.

Tendon Access CGallery sump discharge to be put under administrative
control to avoid accidental flow of flooded tendon gallery to the
Miscellaneous Waste Storage Tank.

The electrical penetrations thru the two south walls of the
alligator pit from and to the auxiliary and fuel handling buildings
need to be eveluated for their sealing properties for a flooded
alligator pit. The seismic gap fire seals on wall between
alligator pit and Fuel Handling Building also need to le evaluated
for their sealing properties for a flooded alligator pit.

The electrical power and control cables that are routed tkru the
alligator pit need to be evaluated in terms of being able to
perform their safety function after a feedwater 1i .e break incident
and resulting alligator pit flooding.
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