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Date: November 9, 1667 Distribution:
To: K. L. Hladek 1. XL Hladek
2. RW Reid
From: R. W. Toivonen 3. RW Toivonen - File
Subject: INCIDENT: PANELLIT SCRAMS - VENTURI SCREEN PLUGGING

On 10-17-67 end 10-18-67 KE Reactor experienced a series of Panelliit
scrams. All of the Panellit scrams occurred within six hours folloving
startup. Times for the various scrams are given below. The scram at
o417 was on 10-18-67, the remeining four on 10-17-67.

No. §EEZEEE Scram Tube Trip Mechanism
1 1502 1553 LLho Low trip

2 1630 1734 4887 Undetermined

3 1808 . 192k 2955 Undetermined

b 1945 2200 475 Low trip

5 | 2232 okl17 22ks Lovw trip

In an effort to discover the cause of these scCrams, Process Engineering
recommended a number of actions. A check of the screens On crossheaders
55 and 4l revealed plugging by masking tape.

The source of the masking tape was hypothesized to be the #6 high-1ift
pump which had been repaired during the outage prior to the series of
scrams. Masking tape had been used to hold a gasket in place betveen
fittings on the pump discharge line leading to the reactor. After water
pressure was raised this tape may have become dislodged and carried to

the reactor. Since the #6 high-1ift pump supplies only even numbered
crossheaders through C Riser, Process Engineering recommended that certain
even numbered crossheader screens be exemined, and further examination

of crossheader screens would follow if deemed necessary. Processing
subseguently decided to exemine all of the crossheader screens supplied
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by C Riser. Folloving is a partial record of their findings. The
conditions of even numbered screens from 8 through 24 excluding 22
are not listed as trhat information was not entered in the reactor
log book.

Crossheader Comments
22 Thpe—
2 Clean screen
28 Tape and rust"//
30 Rust (minor)
32 Tape ~ rust (minor)”
34 Tape ~ rust (minor)
36 Tape ~ rust (minor)
38 Tape - rust (minor)
40 Tape ~ rust (minor)
42 Clean screen
Ll Tape —
L6 Rust (minor)
13 Tape ~ 2 large pcs.”
50 Tape - 2 large pcs. ~
52 Tape and rust (mlnor)
5k Tape (minor) -
56 Tare and rust (minor)-
58 Clean
2 Flushed
L Flushed
6 Flushed

As indicated, tape was found on nearly all of the crossheader screens
supplied by #6 high-1ift pump. Following a check of the crossheader
screens a further examination was made of the venturl screens of each

of the tubes which had experienced scrams. Of the five, only the venturi
screen on tube 2245 revealed plugging. Masking tape was blocking

75 percent of the screen's surface, whereas no tape was found on the
other Tour venturi screens. Because j#6 high-1lift pump only supplies
even numbered crossheaders, the only other tube whose Panellit scrammed,
which may have experienced plugging either downstream or upstream is
tube L4449, However, Process Engineering suspects that a partially
opvened toggle valve in the Heise manifold into which Panellit Lhhg is
connected and its dial rolled %oo near low trip, was the cause of the
eventual low trip. Panelli: &4LO read 35 psi on the dial after scram
with cold flow. A 5-8 psi rise due to cooling of the water in the tube
following shutdown would bring the dial near low trip on its 25-75 gauge.

Panellit dial on 4775 read 37 after scram. Because this tube's Heise
shoved a rising pressure from 244 at OTLS to 269 at 2136, downstream
plugging was suspected. The tube was recommended to be discharged and
each element was carefully exemined for hole plugging. No evidence of
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such plugging was seen. IO apparent reasons can be given for a low
trip on this gauge end speculation 1is both unnecessary and precarious.
A high trip screm was probatle on Panellit 4887 and 2955. Panellit
2955 was throtiled about one-half hour prior to scram. Two perfs at
the downstream end of each of the above five tubes were checked for
possible plugging. No evidence of such plugging was seen. In eddition
to the previously discussed venturi screens, the following venturis

- were also removed and checked for probable screen plugging.

Tube No. Comment
oh6h Clezn
0670 Clean
0852 30 percent plugged
2248 Clean
2267 Clean
2268 Clean
3249 Clean

L466 Small amount of tage found

No further problems with screen plugging has been noted in ten deys of
subsequent reactor operation.

L




August 9, 1563

G, Tlorelll, Acting lartager
X% Procesging Unit

Je Co ¥eLaughlin, ianager
X Power Unit

CROSSMHEADER SCREEN PROBLEM

As you lnow, on August 4, 1963, crossheader screens 422 and #34 on the "C" riser
aida were found to countain foreign saterial. In header screen :'34, a 1-1/8" X 5"
bolt was lodged crossviaze., Some cvidence of chattering was found om the bolt and
4te inside 8 X 8 mesh screen sustained minor damege. In acreen 22 the nut,
evidently the corresponding 1-1/8" hexagooval head nut, was fourd, - The actios of
the water flow and the restricting screeun was that of peening the nut round on
the exterunl surfaces, The nut had complstaly penetrated the screeu (three
layers) sud was lodged in the 20le, 3oth the nut and bolt showed svidencs of
considerable corrosion,

The rounded nut, had 1t ertered into 722 crossheader aud drifted downstream toward
the null flow point, could have been drawm i{nto a tube inlet {itting vhere, by
virtue of its shape, it amy have drastically reduced tube flov, possibly completely
stopping 1t. Thereforae, there axists s reasonable probability that a major ineident
wes averted by the timely changeout of the 722 crosshesder screen.

By carefully checking all balt sizes (piping inspection, materisl lists, eic.)
throughout the primary and secondary water system from 105-KW to the 183-KW clear-
vell, it appoars that the bolt and uut came from the pump cesing on one Oof the lov
11ft pumps. The wost probable pumps would be Moa, 4 and & although other possibili-
ties Jdo exist.

The folloving recoumendations are presented in order to wcinimize the chancea of such
a condition existing agaln:

1. All work performed on critical® piping, fittings, or pumps be supervised in
such a msnner ihat:

a. All loose material--auta, bolts, pins, ete,.--de strictly aceounted for,

b, Opened critical piping be covered or protected to eliminate the chance of
tools, parts, or clothing being introduced into said piping.

c. After work is completed, a thorouzh inapection is made of the equipment,
aurrounding area and, 1f applicable, the bottom of the 133 clearwell in
the vicinity of the work,

#pritical as usaed here mesns that there is a cownection betwsen location of the
vork and the reactor front risgers,




g. Florelll
J. C. McLaughlin -2 August 9, 1963

2, Although not a Stardards requirement, it is recoomended that the crossheader
screens be inspected at least once per yaar,

If auy or all of the above iftems are now a part of the standard procedure, then
this should serve as a reminder., If thoy ars not, it {s urged that they be in-
corporated as soon as pessible, It 1is recognized that the maintevance work
referred to under item 1 above may be performed by Minor Constructiom and possibly
other groups as vwell as our own K plant forces, Therefore, it would be appreciated
if these points would be discussed with these people prior to any work applicable

to this problew.
), Hoit

W, H. Redtke
Process Sngineering

f
&5
..
e ]

acx_ RS Bell
“MA Clinton
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ER Weyerts
WIR-Pile




DOCUMENT NO,

\ / ‘ (cx_ASSIFmATlon);g_. A: }\?\“Sl }r%
LKLY ﬁ:

SERIES AND COPY NO.

GENERAL @D ELECTRIC

DATE
2\ HANFORD ATOMIC PRODUCTS OPERATION = RICHLAND, WASHINGTON R
e ! D:cember 9, 1362
B 2
:_ E ; TITLE
% . THIS DOCUM Mo DATA AS UPSTR NG IN TUBE 0570
DEFINED IN TF ACT OF 1954,
178 TRANSMITTANK TS
CONTENTS IN ANY
PERSON IS PROHIBIT
N AUTHOR ISSUING FILE
D OTHER OFFICIAL CLAS] =D INFORMATION
THIS MATERIAL CONTAIN TION AFFECTING
THE NATIONAL DEFENS NITED STATES L. C. Lessor
WITHIN THE MEANING AGE LAWS,
TITLE 18, U.S.C., S. 793 AND THE TRANS-—
MISSION OR REVELJ ON OF WHICH 1 ANY MANNER
TO AN UNAUTHORI D PERSON IS PROHIBITED BY
LAW,
s
THIS DOCUMENT MUST NOT BE LEFT UNATT OR WHERE AN UN B D PERSON MAY HAVE ACCESS
TO IT., WHEN NOT IN USE, 1T MUST BE STORED PPROV, ED RE POSITORY WITHIN AN APPROVED
GUARDED AREA, WHILE IT IS IN YOUR POSSESSION YyOu HAVE OBTAINED A SIGNED RECEIPT FROM
CLASSIFIED FILES, T IS YOUR RESPONSIBILIT IT AND ITS CONTENTS WITHIN THE LIMITS OF
THIS PROJECT AND FROM ANY UNAUTHOR‘ZED ON. 1 SMITTAL TO, AND STORAGE AT YOUR PLACE
OF RESIDENCE 1S PROHIBITED. IT 1S o BE DUPLI |Ff ADDITIONAL COPIES ARE REQUIRED,
GBTAIN THEM FROM THE RELATED G FILE. . ALL PERSO ADING THIS DOCUMENT ARE REQUESTED
TO SIGN IN THE SPACE PROVIDE oW,
FILES £
ROUTE TO: PAYROI.L NO. LOCATION DAT SIGNATURE AND DATE

S0 é'ZAfqu

e e v——p————

,~3000-052 (7-59) A.£.C.-G.E-RICHLAND, WASH.

(CLASSIFICATION)

FELASSFIED

o) -y g T

cy ammu——



oy
o
o

v e
o) 1SS
i 3
S AYY tecenber 5, 17

UPSTIRCAM PLIGGLG T4 TUNE O570-XK3

On iovember 27, KE reactor was chui down becauose of data indicating severe upstream

plugging in tudbe 0570.

The foliowingz is a rapidly written rumming record of the summaxy of events that
occurred and 13 presected as 9 record that may be useful to evaluate future problems.

Water pressure vas raised Friday morning, Hovember 23, 1962, and the Parellit board
vas clearcd. A complete full board base pressure check was also made. It appeers
that pressures on all gauges bub 0570 were entered in the old ROL report. An
asterisk had been placed on the base check data sheet adjacent to 0570 and the

-
R

new bace had been calculated. The new base was 153.-/9 - /% -~ -

et

~
-

The reactor was started up at 2326, November 23, 1962. Panellit gruge O570 was
rolled from 52 to 62 at 0822, Hovember 24, 1962, prior to removing a spline in that
"~ tube. The nev base was calculated by subtracting the dial change from a previously
entered base (11/9/62) of 215 ard the nev base of 205 was entered in the ROL report.
Actually, the bese pressure at this time was 143. The temperature oa 0570 ran
hotter than surrounding tubes on Saturday and Gunday, November 2 and fovember 25.

/

The follcwing data were cbtained at 0800, Moaday, Hovembex 26, 1962: S
Tube § Flow Fect T, To _T _P Load  Cherge Dote "

0570 2 ? 1.0 |16 105 ? KV 9/25/62
-oh"ro 671.0 17.7 1.0 78 67 130  KIVN 7/10/62
0569 70.5 18.6 1.0 8% 73 1360 KIVN 10/30/62
0571 65.5 138.4 1.0 &1 70 1220  KIVH 11/10/62
2670 70.3 13.7 1.0 96 J5 1550  XIVE 3/25/62

SR




SEYNERENEE, -2- Deceaber 6, 1562

Assuning that the same amount of heat was belng cremoved from 0570 as the three
surrounding natural tubes, a flow was calculated:
i P surrounding » 1146

1280 L 6.5 apm
105 x .2635

The flow on this tube during the previous operating period was caluclated to be

70 gpm. Therefore, the per cent flow reduction vas 70 - 46.5 x 100 = 32%
‘ TR il

At 1615 on November 26, 1962, it was rqquested that gauge be rolled to 35 so that
it 'muid be nearer low trip in the event of further upstream plugging. It was

also agreed that the gauge would not be rolled up, that temperature and pressure
be monitoried at least hourly and that I be notified of a 5 psl or greater change
in pressure. During the night, three splines were inserted around 0570 in tubes

0557, 0573, and O770. This changed the temperature to values as indicated:

'I‘ubei J To

; < L *as70 104
h o470 72
0569 (£

o571 | 73

0670 &

The Panellit pressures on zauges adjacent to 0570 raised slightly as a result of
the lover temp. However, the pressure on gauge 0570 decreased. From the best
assessment of pressure changes with availlable data, it was concluded that the
ﬁresaure change on 0570 would have dropped about 4 psi from the previous dial
of 35 nad the splines not been inserted. This was concluded to be an indication

of further pluzging.

DECLASSIFIED
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%LAS&‘F ?ia -3- D:cember 5, 1562

Dale Watars indicated in a telephone conversation on November 27, 1662, that he

was sure that from lab data taken during upstream plugging tests that a 30 per cent
flow reduction in the X tube would probably be caused by 80 to 90 per cent of the
screen being plugged and maybe even zore. The screen has 45 square openenings, and
with 90 per cent pluzged, this would leave only five openings unplugged. Since

it wvas felt that re-arrangement of particles or further plugging may quite easily
result in complete flow stoppagze thru the tube, 1t was decided that the reactor
should be shut down. Processing followed the recommendation and the reactor was: - -
shut down immediately. |

The reactor had been down 20 hours when the front pigtail and venturi assembly were
removed. Water could be shut off to the tube or the header for six minutes and

it was recommended that the front header be valved completely closed during the
venturi removal omn 0570 so that all particles could be found and the actual amount
of plugging determined. The speciaslist on the front during the venturi removal

was reluctant to valve the header closed and did not do so. As a result, the

water gushing out the header fitting during the ventiuri removal probably washed
away some of the particles. Even so, the screen was still about 5% per cent plugged.
Soae small particles were also found downstream of the screen which appears to have
been held up by larger particles. This indicates that particles vere removed or
re~arranged during the ventv 1 removal. It i3 still felt that the screen vas

around 80-90 per cent pluzgged before the venturi removal.

The particles saved included nine particles approaching the size of a 1/8 inch to
3/16 inch cube that wers attracted by a magnet with various degrees ot force. Thege

particles look like "rust" partkles. Another plece was flat and was a metal

saaving whicn was also attracted by a magnet. A piece about 1/4 inch x 3/8 inch

x 1/8 inch thick al3o was found upstrean of the screen. This plece was white 1ln




AR b Decamber 6, 1962

color and hard but was inadvertently dropped off the elevator into the water.

Therefore, it could not be further analyzed.

Inspectionc venturi screen on tube 0579 also revealed four particles of the size
mentioned above that looked like rust particles. The pressure and temperature on
this tube appeared normal during operation. The pressurs did behave abnormally
on this iube as vater pressure vas reduced after shutdown. This waa the reason
for inspecting this tube. The header was valved closed during the venturi removal
on tube 0579 and flow was off the tubeson that header leﬁs than one ainute. If it
i3 desired to obtain the particles plugging the screen, I would again recommend
the single header be valved closed as the venturi is removed providing standards

time limits can be followed.

Both crossheader screens were removed and replaced with clean screens. Also, the
header was flushed by inserting a bar in the check valve end flushing through the

open screen.

A a result of this plugging, I have initiated an investigation to determine the
possibility of going to a scre2en mesh with larger openings. It appears that the
main objective of the screen is to prevent a particle from passing the screen that
would plug the venturi. Therefore, the screen openings could be increased
considerably and atill serve its purpose.

A e

Process Zngineering
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August 1, 1961

TUBE LEAK 3063 F

The reactor was scrammed at 2311, 7-27-61, due to a Panellit low trip on 3063.
The Panellit pressure dropped from 264# to 30#. The front header pressure on this
tube, 29 header, was 553#. Rear header pressure at 3063 location was approximately

Lo,

Inlet and outlet gas pressure went full-scale immediately after scram. Inlet and
outlet driplegs started dumping five minutes after scram. Graphite stringer points
five and six on 2662 started a rapid decrease in temperature five minutes after
shutdown. The temperature on these two points dropped to 30° within 45 minutes
after scram. Points five and six on 1266 also decreased rapidly.

Gamma monitoring equipment showed no signs of a rupture.

A temgerature check soon after scram showed 3063 had a temperature of 3S° compared
to 33" on equivalent powered surrounding tubes.

Water pressure was lowered to TORP of T5# at 2325. Temperature on 3063 steadily
raised from 35° to 38°, The TORP was then raised to 1l75# and on to 275#. While
making this raise, 3063 temperature took a surge to 43°, This may have been an
indication of a steam sweep.. The temperature then decreased to 280 after raising
TORP to 275#. -

Water pressure was lowered again at 1:12 a.m. to a TORP of 75#. Temperature on
3063 raised to 32°, an increase of ho, while surrounding tube temperatures in-
creased 2.50. At 2:10 a.m., temperature on 3063 was 29° while temperature on 3613
was 25.8. At 2:15 a.m., TORP was increased to 275# to see how outlet temperatures
changed. Temperature on 3063 dropred to 25.5, a ,\t of 3.5, while 3163 dropped to
24,0, a At of 1.8. This tended to confirm that flow through the tube was from
front to rear and that adequate cooling was being provided. Lowering the pressure
to 75# at 2:40 a.m. increased temperature on 3063 by 1.59, while 3163 increased
only about .5°.

Figure 6 of Process Standards showed that the reactor downtime for infinite water
shut off time was 5 hours. It was felt that this time was ultra-conservative since
graphite temperature in the region had been cooled rapidly due to the leaks.,

Water pressure was again raised and lowered to see if outlet temperatures again
indicated that flow was from front to rear. Results were as before and a quickie
discharge was planned.




August 1, 1961

Rear face entry was made at around 2:50 a.m. in preparation for ths quickie
discharge. A pigtail survey at this time dhowed no indication of a rupture. The
header was valved to the drain. TORP during discharge was 75 to 80 pounds with
no valving down on the front. At 3:40 a.m. the column was discharged with the
charge machine without any sticking. The metal is being saved for inspection.
Tube removal was initiated. A request was made to have the tube saved for in-
specation, also.

Other criteria on 3063.

Metal Charged - 5-25-61, 31 & 1 I&E 0-III-N. Lot KZ-0T76-A
Tube Installed 4-22-56

To 95°

Ty 21°

Pan. base 1963#

Dial prior to scram 68#

Flow prior to scram 49.7

Power = 9%

The tube was removed and inspected. The hole was 9' downstream from the front
Van Stone and on the top of the tube. Size of hole was probably something in the
order of 1 sq. inch. The hole was above the junction between the second and third
fuel element which is also at the junction of the first and second graphite block.
The cause of the hole appears to be due to chattering., Possibly, upstream dummies
had been left in a short charge at one time or another. The tube will be more
closely inspected.

This tube had not been probologged since installation,
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L, C. Lessor
Process Engineering
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