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PLANT E. I. HATCH UNIT II
PRIMARY CONTAINMENT COOLING MODITICATION

During the heatup plateau of the Unit II Startuo Program it was
observed that the average drywell air temperature was exceeding the
135 degree limit as specified in the Hatch Unit II Technieal
Specifications. The Technical Specification violtion was first
obae~ved by Jeff Chumlev, Ceorgia Power Test Engineer, while he was
performing startup test HNP-2-10244, "Drywell Temperatures," on Julv
20, 1978. The arithmetic averane at this time was determined to he
143 degrees F with the reactor at 160 psig and 370 degrees F,

To bring the drywell air temnerature below the Technieal
Specification limit, all of the standby Drvwell Cooling Fans were
placed in service. Within three hours the average drvwell temperature
had been reduced to 132.5 degrees F, and in another 4 hours it had
dropped to 124 degrees F.

The following morning, July 21, Bechtel was notified of the
problem we were experiencing. Their mechanical design groun asked us
to begin wonlicoring drvwell air temperatures on a regular Hasis whila
experimenting with various cooling and re:irculation fan alignmants,

Again, on Julv 23, the Technical Sceci'iration limit of 135
degrees F was exceeded when reactor pressu e was increased to 528
psig. In an effort to derrease the dryweil temperature, two of the
Resctor Building ceoolers were taken out ~° service to reduce the _.oad

on the Reactor Building chillers. This brought the temperature down
to 131 dezrees F. As reactor prerceire was inoreacsed to 500 nsig at
880 ».3r .3 T Ehus divte L te atue agsir exceaded 3. Leg ees F.

Standby Gas Treatment and the Drywell Purge Fan were placed in
service, as reactor pressure was lowered, irn order to help reduce the
drywell temperatures.

Bill Paporoth of Bechtel arrived on site July 24 to analvze the
Drywell Cooling Systenm.

On July 26, management decided to bring the reactor *o cold
shutdown to allow Bechtel %o enter the drywell for an inspection of
the Drvwell Cooling System.

Bechtel representatives and Georgia Power Companv engineers and
maintenance personnel entered the drywell of Julv 27 to begin their
inspection. They found the rupture discs missine from the sacrificial
shield which allowed the air, designed to flow in the annulus hetwsen
sacrificial shield and the reactor insulation, to escape. Thev also
discovered that the annulus was less than one inch wide where desizn
had specified 3 inches, thus cutting down on the area for air flow
from the Drvwell Cooling System. See Figure 1 for schematic of the
Drywell Cooling System. )



Bechtel directed that several runs of temporarvy ducting he
{nstalled to redistribute the cool air at the bottom of the drywell to
the hotter upper regions and duct the hotter air from the top of the
drywell to the larger capacity coolers at the bottom,

Following the installation of the rupture discs and the temporary
duct work per temporary DCR 78-212 the reactor was again hr~ought
eritical on July 29, The reactor was brought to 265 psig on Julwv 120
and eleven hours later the drvwell temperature exceeded 135 degrees F.
Reactor shutdown began immediately to allow Bechtel to do further wnri
in the drywell.

From July 31 to August 3, under Bechtel's direction the following
changes were made:
—
(1) Reversed the direction of air flow of 2TE7-C002 A and B to force
more air up through the annulus area per temporary DCR 78-2213.

(2) Installed two thermocouples in the ai~ gap between the sacrifticlal
shield and reactor insulatien, two thermocouples on reacto=
{nsulation and relocated temperature elements 2T47-N002, 2T47-N010
an? 2TU7-N001K per temporary DCR 78-232.

(3) Installed temporary 2% inch ductwork from fan 2T47-C0014A to inlet
of fans 2T.47-B008 A&B and replaced existing suction ductwork for
2TH7-CO001A with flexible ductwork per temporary DCR 78-230.

(4) Scaled off CRD eavity a ea by the inatallu'.ca of a doc~ at the
CRD cavity entrance to allow cavity area to be pres rized to help

in the moving of air up through the annulus area per teaporary DCR
8 -

(5) Installed wedges between the sacrificial shield and reactor
insulation to increase the air gap of the annulus to increase air
flow.

(6) Inspected reactor insulation for proper installation.

(7) Reduced chilled water flow to the lower drywell conling units,
2T47-B008 A & B and 2TL47-B009 A&B, to increase "low to upper
cooling units, 2T47-B0OOT7 A&B.

(8) Carl Sox of Environmental Balance Corporation rebalanced drvwell
cooling fans air flow per Bechtel's instructlons.

Reactor was “rought to 500 psig and 870 deg-ees F on August % to
evaluate the Drywell Cooling System. Drvwall average alr
temperature again exceeded 135 degrees F approxinately 32 hours
after the reactor went critical. Reactor was again brought to
cold shutdown, on August 5, for additional chanxes.



The following changes were made under Bechtel's instructions on
August 5 and 6:

(1) Blade pitch on fans 2TUT7-BO07 A&B were increased, to increase air
flow through these units by approximately 50%, per TER 78-6.

(?) The supply ducts to the CRD eavity from 2T47-8B008 A&B and
2T47-B009 A%B were blanked off to direct more air up through the
annulus and up to the hotter upper regions of the drywell per TER
18-60

(3) A sheet metal ring was intalled around the reactor skirt to
1solate the annulus from CRD cavity area per TER 78-6.

(4) Existing temporary flexible duct was removed from 2T47-C001A and
replaced with a temporary sheet metal suction bell. 2T47-CO001B
was alsc fitted with suction bell per TER 78-6.

(5) The 2T23 instrumentation in drywell was put back in service to
provide additional temperature readings.

On August 7, reactor was brought to 575 psig and 485 degrees F for
evaluation of changes made in drvwell thus far. Drywell temperature
exceeded 135 degrees F about 20 hours after reaching 575 psig. The
reactor pressure was then reduced tn 400 psiz on August 9 to maintain
dryvell tecmperature at approxinmately 130 degrees F, while management
was waiting word from HRC for a Techinezal Specification change which
**ould allow use of a volumetricly weighted formula for computing
average drywell air temperature.

Due to a problem with the drywell to toru: racuum breaers the
eacto: .8 brougi+ Lo Coid Bnudon on 2us
While the reactor was down the following additional changes were
made per TER 78-8:

(1) The bottom of the reactor vessel insulation was flashed so that
air could not flow between reactor vessel and insulation which
could cause higher heat transfer from the reactor vessel to the
drywell thus placing a greater load on the Drywell Cooling Systen.

(2) The reactor stabilizer covers were removed in hopes of increasing
air flow in the annulus area.

(3) The reactor/dyrwell bellows was insulated to decrease the amount
of heat flux from reactor vessel to drywell air,

(4) Temporary temperature elements were installed by request of
Transco, R2V insulation supplier, to evaluate insulation and to
estimate heat load.



" (5) The annulus between the sacrificial shield wall and the RPV

fnsulation was checked for debris which might have blocked air
flow. Several items, including a welder's hrush and miscellaneous
trash, were found in the air space and removed.

(6) Ai» flow readings were taken to determine air flow heing suoplied
to annulus and amount leaving annulus at the top of the
sacrificial shield., It was found that 13,500 efm was being
supplied to the annulus but only approximately 650 efm exhausting
at the top, which showed a substantial amount of air leakage from
the annulus through the sacrificial shield penetrations.

Following the completion of the items above, the reactor was
broght critical on August 14, after bheing down for three days. Also
on Augzust 14, Max Manary, Plant Manager, received word from the NRC
that the volumetric weighting for drywell temperature averaging was
acceptab’e. .

On August 16, 32 hours after going eritical and at 1005 psig, the
drywell temperature reached 134.7 degrees F and all the standby
cooling fans had to be started to reduce drywell temperatv=e., Reactor
pressure was reduced to 940 psigz and drvwell cooling returned to
normal configuration. At this lower pressure the drywell was
maintained at 132 degrees F.

Plant management decided on August 19, to bring the reactor to
cold shutdown to allow construction to enter the drywell and make
permanent modifications to the "rywell Cooling System. Thre reactor
was in cold shrtdown on August 20, and all startup tes.! . .or Hateh
Unit II was discontinued until the completion of the Drywell Cooling
Modifiartion Outage.

DRYWELL COOLIYNG OUTAGE

— e ———

To best describe the outage and what was done, a before and after
look at the Drywell Cooling System design will be presented here,
which will encompass all work done to the system per DCR 78-270.

ORIGIMAL DRYWELL COOLING DESIGN

Figure 1 shows the original Drywell Cooling System design
schematically. The original fan line up was to have the following
fans running: 2T47-P0O07A, 2T47-BOOBA, 2TU7-8B009A, 2TU7-C001A,
2TU7-CO002A and 2TUi7-C0N023 with the other four fans in standby. With
this line up, 4000 efm was being supplied %o the CRD cavity area bv
2T47-B00BA and 2T47-BO0GA, 4000 c¢fm was being exhaust the CRD cavity
area by recirculation fans 2TU47-C002A and 2T#7-C002B. Fans 2Ti7-B00BA
and 2T47-B009A were also to supply a total of 3000 efm to the annular
space between the cacrificial shield and the reactor vessel
insulation. This 8000 e¢fm was to travel up the annulus pieking up




heat lost from the RPV {nsulation, thus reducing saerificlal shield
temperature, until it reached the top of the sacrificial shield where
it would exit into the uoper drywell region at elevation 185', The
remaining 38,000 e¢fm supplied by 2T47-BO0OBA and 2T47-BO09%A was
directed at other loations of drywell hetween the 130' and 158"
elevations. Air movement between elevations 158' and 185' was ro be
by natural circulation. 1In the upper elevation of the drywell,
2THT7-BOOTA supplied S000 c¢fm through a ring header in the drywell dome
and 1000 cfm into the drvwell below the hellows at elevation 200'.
Recirculation fan - CO01A removed 5000 c¢fm from the drywell dome
through a single inlet and 1000 c¢fm from below the bellows at
elevaticon 200' and discharged the total 6000 efm down the drywell at
elevation 182 just below the - BOOTA intake., The four standhy fans
were only to come on ir an operating fanm failed or if the air
temperature in the CRD cavity area exceed 148 degrees F.

Chilled water flows to the fans were as follows:

BOO7A - 53 gpnm
BOOBA - 213 gpnm
BOO9A - 212 gpm
Total - 470 gpno

The chilled water is supplied by the Reactor Building echillers
wvhich also supplies the Reactor Building and Radwaste Building area
coolers., The ductwork in the drywell was fabricated from ASTM A 167,
stainless steel sheet, Type 304, No. 2D finish.
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REVISED DRYWELL COOLING D

ty
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-

(1]

As a prs Yt £ t:e s naprimen ¥on and dats snely> '3 ‘et en Tyl
20, 19/0 anc August 20, a final cesign was formulated by Becntel chat
. would optimize the Drvwell Cooling System with the least amount of
down time for the reactor. A reactor outage was necessaryv due to high
temperature and radiation levels in the drywell and the length of time
needed to do the work. Also the northeast drywell hateh plug had to
be removed to allow the transfer of equinpment and materials in and out
of the drywell., A 28 day outage was apporoved by Georgia Power Company
management to implement desizn change 78-270.

Ff~ure 2 shows the resulting Drywell Ceoling System design. The
prese-. fan line up is: 2T47-BO0O7A, 2TU7-30078, 2T47-B008A,
2TU7-B0094A, 2TL7-C0014, 2T47-C001B, 2T47-C002A, and 2T47-C002B running
with 2Ti7-B00SB and 2TU47-B0O09B in standbv. The only logic change
needed to accomplish this was to remove the interlock between
2T87-B007A and 2T47-3007B which prevented both fans from running
simultaneously.

A1l of the temporary ductwork, installed during the previous short
oeutages, was removed from the drywell before the actual installation
of the modified ductwork began.




A ring header extending 90 degrees around the drvwel) from east %o
south was tied into the existing discharge duct of BOO7A as seen in
Figure 3. This ring header dellivers 6500 cfm to the upper drywell
through two outlets as seen in Figure 4.

Fan 2T47-BO07A also delivers 1500 cfm te the ring header in the
drywell dome. (The resister which previcusly delivered 1000 efm, just
below the bellows, was closed). The ratad capacity of fans 2TUi7-8007
ALB is now 8000 efm due to the change in pitch of the hlades made
August 5 and 6, per TER 78-6, Fan 2T47-B0075 was modified in a
similar manner as 2T47-BO07A vith the same air flows.

The most extensively changed portion of the Drywell Cooling System
was t.e upper recirculation fans 2T47-C001 A and B. The existing 7.5
hp fans were removed and rellaced with 30 hp -« 12,000 efm canacity
fans. The two Joy Fans.purchased were received with 480 voelt motors
and 4 blade rotors. The motors were removed and sent to Reliance (the
manutacturer) to be rewound for 600 volt duty. The U4 blade rotor was
not sufficien® to produce the¢ desired performance curve, so the twelve
blades were removedi from the original 2T47-C001 A%B fans and installed
on thWe new rotors. When the rewound motors were back on site, the
fans were reassembled and mounted on test stands in the maintenance
shop to be balanced under the direction of a Jov Manufacturing Companv
representative. After the successful completion of fan talancing, ths
two new fans were installed where tne original fans had heen removed
at elevation 185, New cahble and econduit was alsc required due to the
larger motors. The ductwork for 2TUT-CO001 ALRE was completelv
redesigned. The new design included two 24" discharge ducts, see
Figure 5 one each from the fan outlets at elevation 185' down to
elevatinn 128' see F'rure 6 (“y> 22’ of bnat* “aas)., The rfuct’on
duc.ser. Wwas a:to0 mec..ted ., tz .. suctioa jus. welow the Julknead at
elevation 203' rather than from the drywell dome area. The intent of
these changes was to move as much of the hot air from the top of the
drywell down to the lower levels where the higher capacity cooling
units were,.

Two additional 24" suprly ducts were addea, one each fronm
2T47-BO0BA and 2T47-B009A, see Figure 7 and 8, to supoly 6000 eofm each
to the middle elevations of the drywell, see Figure 9., The supply
ducts to the CRD cavity were left blarnked off per TER 78-6.

The lower recirculation fans 2TUT-C002 ALB were left with their
flow directed into th~ CRD area per DCR 78-223,

Following the completion of duetwork and fan installation, Carl
Sox of Environmental Balance Corporation rebalanced the Drywell
Cooling System per the new PFD issued by Bechtel.



Other changes made included the installation of reflector shields
on RTD's that were in areas of high heat radiation so that a more
accurate alr temperature could he recorded., The RTD's which had the
reflector shields installed where 2T47-NOC?2, 2T47-NOO3, 2TUT7-N0O09,
2T47-010, 2T47-NO14 and 2TU87-NO015. In addition to the shields,
temperature elements 2T47-N002, 2T47-NO10, 2T47-NN014 and 2TU4T-NO15
were relocated approximately one foot farther awav from the vessel
into the air stream, From the Jdata recorded by TER 78-8 concerning
the annulus air» gap air flow, it was found that most of the cooling
air being supplied to the annulus was being lost around the
penetrations th=ough the in service inspection doors. To alleviate
this problem, neoprene gasket material and {lashing was installed on
the following doors: '2B11-N2A through 2B11-N2H, 2B11-N2J, 2B11-N2X,
2B11-N8A and 2B11-88, The CRD cavity door adfed by DCR 782231 was
fitted with hinges so that entrance into the area would be less
difficult. The stadbilizer covers renmoved by TER 78-8 were reinstalled
per original design. The wedges betwean the sacrificial shield and
reactor insulation were left in place to maintain the needed air gap.
The increased chilled water flow to 2TU7-B007 A%EB was left as balanced
on August 3. The flashing around the reactor skirt and at the botton
of the reactor insulation as well as the bellows insulation was left
as installed per TER 78-6 and 8. Two adcitional fans, desiznated as
2TUT7-CO0u ALB, were to be added into the new 24" gsupplv ducts fronm
2TU47-8B008A and 2TUW7-B00%A, however delivery was such that installation
during the 28 day outage was not poscidle, New cables were pulled out
side the drywell in anticipation of their arrival and need, Bechtel
has determined from data taken during olant operation, since the
outage, that these fan3s will not be r-yuaired.

The outage lasted 26 days, two da's less than scheduled, The

st went vy upoct*Mly P e % ¢ to the ;erat® " ° "ou2
Generation Department Outage Coordinators and Maintenance Department,
Construction Department and their contractors, and the on s..e Bechtel
representatives.

At present, the modified Drywell Cooling System is maintaining the
average temperature between 128 degrees F and 130 degrees F at rated
temperature and pressure.

See Attachment I for con lusions drawn by Bechtel regarding
existing systenm performance aid future changes required.
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Mr. M. Manry

Envircnomental B
by Environmenta
acceptabla.

lance LO"DOT:CLO...

1 Zalance, and

Also, we have reviewed the
the post-modificaticn test
conclusions:

.

.2echtel Power Corporat

15240 Shardy Grove Road
Gaithersburg, Maryland 20760 '
201-948.27C0 i

October 6, 1978

Georgia Power Company g
Production Department e
P.0. Box 442 o
Baxley, Georzia 31513 - Lt
s - . . .
Dear Mr. Mancy: a p

E. 1. Hatch Nuclear Plant Unit 2 gty e

Bechtel Job 6511-020 ik .

Drywell Cooliny Svstem Modifications

and Pos*--adificcz’cn Testing

File: A-29.3/855-2102-160/55-2115-2/8-G2-585%9
As you are aware, subsequeat to accompliching the drywell cooling systenm
ductwork nodi:l:a:,o“s, the air handling equipment was balanced by

We have reviewed the data supplied
find the systenm talance reported,

to be

ature cata acquired during
we draw the follewing

icn

o~

. ® 1
e

x A. Additionzl modification will be reyuired, during the first
X refueling cutaze, for the ductweri: above the reactor well
2 bulhheud, to enhance air distribution in the volume over
. the RPV head (see attached sketeh) and,
v B. In order to regain ccoler redundancy, the RPY insulation system
problems must be corrected, at least for the insulation above the
top of the sacrifi hie

- -

Refer to problexs r
Enclosed is a sumnary repert

0 v H'

1f we dax be of service in the future

1
E :he Drywell Cooling System Problems.

d wall, (i.e. - above el.
a2ched, for more inform

lsﬂlnn)
=at ion.

» Please advise,

Very truly yours,

. ' 3}}«,

T.

MSD:WJP:dln 1

Enclosure

cc: V. C, Valekis, w/encl.
W. A. Widner, w/encl.

J. R.Jordan, w/cnel.

H. H. Cregory, I1I, w/encl.

r~

LI\
N8
J. McDonald
Zroject Engincer
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EDWIMN I, 1

Cl ILCLEAR PLANT
2

T .
T il e e i GEORGIA POLER COMPANY :
DRYVELL COOLING SYSTEM PPoBLENS
= ) ¢ 5

Backeround:

On July 19 and 20, 1978, Georgia Power Company informed Bechtel-Gai ithersburg
that they were experiencing difficulty with the drywell cooling system, a
systen which Zechtel-Gaithersburg had designed and provided. Specifically,
the systen could not be operated inm a fashicn which would maintain an
average conrainment drywell air temparature of 13597 or less, as required
by the plant technical specificarizns. Ca Sunday, July 23, 1978, a2 teaa

of engineers was dispatched to the plant site to evaiuate system per-
formance. 1

(] yo

Descrivtion of the Svstem: _ -

The drywell
systen with
removal capz
H-2607-.) uti
and three (3

ooling system for KIP-2 is a chill water- to-air cooling
esig roximataly 415 ns (~5 x 1C° “‘“/Hr) of heat
ic 11/ on Bechtel Drawing r

-to=-chill wvater coclers

mn

? to
tea (shoiwn schemac
) aor=al operating
ting air circulatin

m
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As provided, the system represents a comproni
given to equipment space availability and optimum systcn perf Tmance.

ﬂ:

In order to provide proper air move=ant an

nd cocling, the system relies
on the prianciple that hot, or heated air rises and cold, or cooler air
descends. Design paras CCC*S for the sacrificial shicld inside diamater
end the RPV insulaticn outside diameter were specified to provide a2 3 iuch
air_ ao for ventilaticn coolinz air flow frem bottem to tep. Based on an
80 ‘U/iir. heat loss from the insulation surface, and with 8000 Cra cooling
air at 75°F enterinz the base of thn sacrificizl shield, it was estimated
that the air exit temserature to the upper drywell arca would have been

approx’ ' iely 11C°F ‘plus or minus 10°F).
Heated 2ir.within the upper drywell was arzicipated to mix with the ‘exiting
air from the sacrificial shield an nulus, and be cooled and exhausted by the
air handling equipment provided. The volu—o above the reacter well ‘Ioor,
confined by the drywell head, was to be coosled by cupplying 75°F supply

air to the region, and them exhausted to the annulus creased by the cen-

eentric configuration of the sacrificial shicld and the ¢ylindrical portion
of the drywell. :
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Drywell Cooling System Prodluns
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The large volume within the spherical section of the drywell, as well as :
the CRD cavity within the RPV pedestal are served by two chill water
cooling units which provide conled air at a desizn temperature of
75°F to the base of tha sacrificial shield,
the elevation 127' and 150' (SL) volu—es.

the upper CRD cavity and

Discussicn of *he Prohlame Encountored:

Upon arrival at the jobsite, and for a period of approximately 60 hours,

an evaluation of system periormance was conducted with the following
findings:

8., Cooling Units 2T47-3007A and 2T47-50073, located in the drywell
upper volume (elevation 185' Q") were operating sinmultaneously,

b=

with a heat removal duty of approximately 1.1 millioca BTU/IR
(almost twice the design spucified capacity) per unic.

b. Cooling Units 2T47-3003A and 2T47-3C0%A, located in the drywell
- spherical volume (elavation 127') were operating at a heat
removal duty of approximately 660 thousand 3TU/®R fonly about
30 percent of the design specified capacity) per unit.

€. Peak drywell temperaturcs were recorded as high as 250°F (near
. the reacter well bellows, el. 200') and simultaneously as low y
as 80°F (in the CiD Cavity).

—

On July 26, 1978, the unit was placed in a shutdown znd cooled dowm
condition, with the following course of action:
1. Provide & supply air header for cooliaz unit 2T47-3C07A, to be

located at A elevation 193', imnediately below the reactor well

-

bulkhead.

2. Provide discharge duct for circulating fan 2T47-C0013, to allow
fan dischargze to cooler suctions for cooling units 2T47-3003A
and/or 2T47-30093. (1-24" Elephant Trunk)

3. Eliminate exhaust air ducting for fan 2T47-C001B above elevation
190", to allow evacuation of the volime izmediately below the

reactor well bulkhead.
-~

4. Pfqvidc 4000 cfm of supply air to drywell elevation 175", tc

provide cooling air injectlon at the main steam line chase volume.
. : (2-16" Elcphant Trunks)

.- . .
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During the period of plant downtime to eficct the above vodifications, an :
fnspecticn of the drywell revealsd that swo closure devices at the base i
of the sacrificial shield had been emitted during plant ceonstructicn.
The cnission of the closuve devices (Rupture Discs 3T47-2001 A and 3) }
resulted in tha aanulus ccoling air bypassing the a=nulus and "short
eircuicted” a cooliny air flow of 8000 c¢fm, intended to be provided to
the upper dryvwell voliy—a. Additionally, the insneztion revealed that
the specified cecoling air gao of 3", between the RPV insulation and the
sacrificial shield had not been maintained, and the actual gap thickuass
vas found to be mon-uniform and varying from 0" in sc=e locations to "
s in others. (This is dua to the sacrificial shield not being pli=mb and

4 also due to insulation not being installed as shown on engineering dwgs.). i

b}

1499 W

-~
In an effort to assess the ranifica
sacrificial shield, Civil aad Yu-
sulted. It vas destersinasd thas 4
wall does not contribuca to the s
vided to shieid cthe drrwell ceooone-
- from the reactor core during piant z .
outer surface of the sacrifisial shield will be monico
resulting data will be usad to calculate concrete temperatu
the shield, Than the adequacy of the concrete with respect

shielding can be evaluiated.
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In addition to the medifications abave, Georzia Power Company Constructica

-~ .t

Managenent effected the installation ol rupture discs. 2T47-D00L A and B,

-~
Following the above repairs and modifications, the unit resiu=ed startup .
testing, and the Bechtel engineering team proceeded to evaluate the
effectiveness of the system modifications.

On July 30, 1973, with reactor coolant temperature at 488°F, the average
dryvell temporature was computed to be 135.2°F, and plant management
decided to terminate the test program for additional modification.

The following additional modifications were effected: 5
1. Reverse the flow direction for fans 2T47-C0U2A and B, so that
= + cooled air may be exhausted from elevation 118" 0" and puzped
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to the CRD Cuvizy, to provide pressurizaticn of the RPY pedectal
and, via the hand-holes, the sacrificial shicld annulus.

T s e e - ey

Provide a clesure for the lower CRD Cavity access, to allow
pressurizaticn of thaz compart=ent via fans 2”'7-COO’ A and 3,
as mentioned a2bove.

Provide discharze du and modify the suction duct nc:wo'k
for fon 27T47-C0014, 2viously described for fan 2T47-C

f e coolzu, systea units 2T47-CCClA,
With the advice of North Brothers, Inc. and Georzia Power Ce=pany
Construction, open the RPV insulation-to-shield wall gap
to the maxinum possible width.
6. Measure air gap ilows.

Prior to resu=in r : : the totzl volise flow rates for the
varicus paths i L £ follows:

-

per minute (Th

From 2T47-20094, i MSL) . 1300 cubic fcat
. )

Fronm 7-3 A/B to th An to-shield wal
g£2p, 6 000 cubic feet per :

From 2T747-C001A to Cooling
per minute. (Through a 24" elephant

From 2T47-CO!
per .ninute.

g. RPV insulation-to-shie , 1,200 cubic feut
per minute,

Resuning plant heatup en Augu 3, 1978, we found drywall average
temperaturé again excceding 1 7, and in an attcempt to correct the ”
apparent heating problem Becht:] suggested reducing air flow ts the RPV
fnsul ‘tion-to-shield wall ;.p by closing first two volunme dazpers and
then .solating the air gap completely. The intent was to reduce air
leakcge to annulus between RPV and insulation. The effect was not noticesbdle.

Stopping circulating fans 2T47-CCO2A and B proved to have no effect on

reducing the average drywell temperature; however, the rcdu:tzon of C2D

Cavity pressurizing air also had no effect on CRD Cavity temperature.

On August &4, 1973, the plant was again shutdown for further ventilatien
e modifications.
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sewesmo «- Through the period Ausust S through August 7, 1973, the following

modifications were effacted:

1.

2.,

3.

7.

9.

Supply air ducts to tha C2D Cavity were closed with in-duct
blacking zaskets,

Construction debrij was removed frem the RPY insulation-to-
shield wall 2ir gap, to the extent possible.

Discharge ductiag frem circul an 2T47-C001A was re-
connected to the fan discharge flange.

Suction ducting for fans 2T47-C001 A and B, including suction
bells, were fabricited and installed, to allow exhausting air

- frea tbe re'LOI-ng bellows.

ing ring holaes were covered to provide

RPV pedestal bo
rizaci the RPV insulation-to-shield wall air s2ap.

1
pressu ion O

" "

Insulaticn was installed on the RPV refueling bellows.

- Obvious openings in the RPV insulation can were closed wi.

sheet metal plates

Temperature elements 27T
2

7-T2-5002, NO14 and NO15 were relocated "
away from the shield wall

Temperatura elemants 2T47-TZ-%C14, 2015, NOO3 and 500 were
shielded from the unpainted shield 1-11. '
Thermocouples were installed to monitor the followi ing locations:

8. RPV insulation-to 1 wall air gap temperature at

elevations 145

b. Shield wall interior temperature at elevation 190 aand 145

€. Insulation surfa
interior and ext

tezperature at elevation 190 and 145,
ior

d. Inservice Inspection g3p temperature at elevation 190 and 145
‘ -

‘ Shield wall exterior temperatures at elevations 160, 170,
and 180, and

£. RPV refueling bellows surface temperature.
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Resuming plant testing cperations on Aususet 7, 1978,

an arithaetic averaze temperature, 3 chanze to plant techaical spec

in licu of utilizin

..xcn-ions

allowed volumeotric waighting of the drywell air temperatures. Althousgh

the peaac texperasures within the containment were sreatntT

the averagze drvoell temperature was calzulated to be less than 13597

e, 133°") with a reacZor coolant temperature of

On August 21, 1973, plant oparaticns were curtailed

S45°F (rated).

to allow

dnstallation of permznent ductiorkz and modifications of nsulation

and instrunentation. The following work was accompl

) TR

1. Sixteen (16) gauze, 24 inch nominal dizmeter stainless steel

ductwork was installed to provide;

a. Air distribution-to elevation 175'0" (MSL) from cooling

units 2T47-BC03 A (B) and 2T47-B005% A

(3) and,

b. Heated air transport from elevation 200°'0™ (SL) to

i “"

elevation 120

than desized,

2. Twenty-two (22) irch nominal diameter ductwork was also added

to cooling units 2I47-5007 A and 3 to prov
distributicn at elevation 150'0" (MSL).

ide cooled air

3. Circulating fans 2747-CC0l1 A 2ad B, orizinally specified as
Joy Manufacturing Co. Model 23-17.5-1750, were replaced
with Model 23-17.5-3500, acquired frea Philadelphia Electric
Conmpany's Lizerick station. This was acccmplished to provide
an increase in exuhaust air flow rate, frem 6,000 c¢fm to 12,00
cfm. .

4., Fan blades in cooling units 2747-3007A and B were adjusted to
provide 2 neminal air volume flow tate of 8,000 cfim per uait,

S. In an effort to reduce the convection heat
{nservice xnspecticn volume bounded by the
the RIV shell, liorth Erothers, Iac. applie
flashings at insulation penetracions fer n
N11A and B, N12A and B, and Y .6A and B.

6. To reduce the shield wall to RPV insulatic
ir bypass flow, inservice inspection door
flashing was installed at doors N8A and B

G,R,J, and K.

7. To enhance air temperature sa=pling, RID's
K010, 014, and NJ15 were relecated and re
cans were installed on RTD's 2747-TE-UC03,
aforezentioned, to reduce and/or eliminate
of the sensor probe.
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Following the post-modificzation balancing of the driwrell cooling systenm,
the plant was roturned to start-up testing operation. As of this date,
(October 2, 1973), the unit has achieved 207 thermal power and average
drywell te ~ce*atu:c$ hawe typic2lly not exceeded 127°F, Peak contain-
ment tempaeraturas bdalow rae reactor well bulkhead is ~ 167°F, in the
vicinity of elevation 20)'0" (M5L). The coataintent temperatures

are distributed as follcows: '

Elevatioa M'SL) Averace Temperaturs (OF)
190'Q" 143 (averaze of 3 RTD's)
s 126.5 (average of 2 RID's)
158'0" -152.3 (average of 3 RTD's)
130'0" 126 (average of 8§ RTD's)

Pre-modification containment temperztures were distributed as follows:

Llevaticn (MSL) Averaze Tempervatuve (9O
120' 175.7 (averaze of 5 RTD's)
175" 152.5 (averaze of 2 RTD's)
158" ‘ 146.3 (averaze of 3 RTD's)
130" s 106.75 (averzze of 8 RID's)
And, contzinment peak temperature prior to the modifications was
recorded &s high as 2556°F.

Due to the difficulties associated with accurately estiuzating the
fnterior surface tecperature of the shield wzll and thus determing
sacrificial shield conerete temperatures, Georgia Power Company has
agreed to install (on both the cuter & inner surface of the sacrificial
shield) tezmporary thermoceouplas in the vicinity of the N16A and B doors.
Data providad by thase thermocsuples will allow an accurate determination
of shield wall cencrete temperatures. Estimates 2o date indicate
concrete to be< 200°F, below elevation 175'0".
To regain redundancy in the upper drywell volume cooling units (2T47-
BOO7 A and B) the ceavection currents within the inservice inspection
annulus zust be eliminated/reduced. A3 previously stated, thase
-gonvection currents result in failure of the RPV insulation to perform
fts inteaded function, thus causing excessive heat transfer to the
upper drywell. Transco, Inc., the insulatien supplier, has stated that
it is possible to do at least two things, in the interest of reduciig

vessel heat loss. These are:

1. Add a convection air break (i.e., baffle) at, or near the
top of the sacrificial shield wall within the inservice

-
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fnspection arnulus, or

2. Elininate the inservice inspection annulus above the sacrificial
shield wall 2nd anply the vessel insulation directly to the
R2V outside dicmeter.
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