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To: K.L. Hladek 2. RW Reid

From: R.W. Toivonen 3. RW Toivonen- File

Subject: INCIDF2_T: pA_TTIT SCRAMZ - VENTURI SCREEN PLUGGING

IO-18-7 K_On i0-17-67 s_d 6 Reactor experienced a series of Pane]lit
scrams. All of the Panellit scrams occurred within six hours follo_ing
startup. Times for the various scrams are given below. The scram at

' O417 was on 10-18-67j the remaining four on 10-17-67.

Tube Trip Mechani smStartu_ Scram ____No.• •

1 1502 1553 4449 Low trip

2 1630 1734 4887 Undetermined

3 1808 1924 2955 Undetermined

4 1945 2200 4775 Low trip

' 5 2232 O417 2245 Low trip

In an effort to discover the cause of these scrams, Process Engineering
recommended a number of actions. A check of the screens on crossheaders
22 and 44 revealed plugging by masking tape.

The source of the masking tape was hypothesized to be the _ high-lift

pump which had been repaired during the outage prior to the series of
scrams. _Maskingtape had been used to hold a gasket in place between

fittings on the p_mp 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-lift pump supplies only even numbered
crossheaders through C Riser, Process Engineering recommended that certain
even numbered crossheader screens be examined, and further examination

• of crosshea_er screens _._ouldfollo_._if deemed necessary. Processing
subsequently decided to examine all of the crossheader screens supplied

I



by C Riser. Follo_,_ingis a pa1_tialrecord of their findings. _b.e
conditions of even numbered screens from 8 through 24 excluding 22
are not listed as that i_u_ormationwas not entered in the reactor

-. log book.

Crossheader Comments

22 T&pe"/
26 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

_ Tape
_6 Rust (minor)
48 Tape - 2 large pcs.-"
50 Tape - 2 large pc s. /
52 Tape and rust (minor)_"
54 Tape (minor) J

.... 56 Tape and rust (minor) ,_
• ' 58 Clean

2 Flushed
4 Flushed
6 Flushed

As indicated, tape was found on nearly all of the crossheader screens
supplied by #6 high-lift pump. Following a check of the crossheader

i screens a further examination was made of the venturi 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 four venturi screens. Because _ high-lift pump only supplies
even numbered crossheaders, the only other tube whose Panellit scrammed,
which may have experienced plugging either downstream or upstream is
tube 4449. However, Process Engineering suspects that a partially
opened toggle valve in the Heise manifold into _hich Pane/lit 4A49 is0

connected and its dial rolled too near low trip, was the cause of the
eventual low trip. Pane/lit 44A0 read 35 psi on the dlal 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 _775 read 37 after scram. Because this tube's Heise
showed a rising pressure from 244 at 0745 to 269 at 2136, downstream
plugging was suspected. The tube was recommended to be discharged and
each element was carefully examined for hole plugging. No evidence of

q
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such plugging was seen. No apparent reasons can be given for a low

trip on this gauge and speculation is both _uecessary and precarious.

A high trip scram was probable on pe.uellit 48,87 and 2955. pa_qellit

2955 was throttled 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 addition
' to the oreviously discussed venturi screens_ the following venturis

were also removed and checked for probable screen plugging.

Tube No. Comment

0464 Clean

0670 Clean

0852 30 percent plugged
2248 Clean

2267 Clean
2268 Clean

3249 Clean
4466 Small amount of tape found

No further problems with screen plugging has been noted in ten days of

sub sequent reactor operation.





: G. Fiorell,

J. C. _La_In -2- August 9, 1963

2. Although not a Stau_ards requirement, it is recommended that the cro_shea_er
screens be luspe_t_ a_ leas_ oume per year.

If any c_ al£ of the above l te_ are now a part of the etandard procedure, theu
this should serve an s remiuder. If they are uot, it is urged that they be in-

, cor_ors_-d am soon as posslble. Xt is recognized 1_mt the maluteuance worm
referred to under Item 1 above mmy be performed by Miuor Co_mtructiou sad possibly
other _ as well as our own K plan_ forces. Therefore, it wo_Id be appreciated
if _hese points would he discuamed vith these people prior to a_ work app_cable

this problem.

_., W.H. Radtke
_ocsss _lneeriug

Cllu_ou

•_G Cl_m_h, Jr.
ZC Leuor

H Weyer_e

°
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Assumln_ that the same amount of heat was being removed from 0570 asthe three

surrounding natural tubes, a flow was calculated:
|,

._ _ surrounding • ll_6

280 _6.5gpm

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

...... 70 _m. Therefore_.rtheper cent flow reductlonwas 70 -__46__x IOO s 32_
70

At 1615 on November 26_ 1962_ it was rqquested that _u_e be rolle_ to 35 so that

it would be nearer low trip in the event of further upstream plugglng. It was
i

also a@reed that the _au_e would not be rolled up_ that temperature and pressure

be monitoried at least hourly and that I be notified of a 5 psi or greater change

J in pressure. Durin_ the night_ three spllnes were inserted around 0570 in tubes

0567_ OY(3, and 0770. This changed the temperature to values as indicated:

_o

o47o 72

oP69 77

o571 73

0670 86

The Panellit pressures on _au_es adjacent to 0570 raised slightly as a result of

the lower temp. However, the pressure on _au6e 0570 decreased. From the best

assessment of pressure c_s with available data, it was concluded t_at the

pressure chan_e on 0570 would h_ve dropped about 4 psi from the previous dial

of 35 had the splines not been inserted. This was concluded to be an _ndication

of further plu@_in_.

I]ECLJtSSIFIED
...... ..... .............. _._ ............. _.......... _.,__,._,_ ..... ......... .... _ ................................................ _ ............... • .......... ......................... _ .....



Dale W_ters indicated in a telephone conversation on November 27, l_2j t_at he

• was sure tha_ fro,ulab d_ta taken durin_ upstream plu_ging tests that a 30 per cent

flow reduction in the K tube would probably be caused by 80 to _O per cent of the

screen being plugged and ,_aybeeven _ore. The screen has 45 square openenin_s, and

with 90 per cent plu_Eed, this would leave only five openings _unplugged. Since

it was felt that re-arran6emen_ of particles or further pluEEing may quite easily

result in complete flow stoppage th_-a_he tube, it was decided tl_t the reactor

should be shut down. Processin6 followed the recommendation and the reactor was .....
yo0:..

shut_down Im_d_te1_.

The reactor had been down 20 hours when the front pi_all and venturi asse_bly were

removed. Water could be shut off to th_ tube or the header for six minutes and

it was recommended that the front header be volved completely closed during the

venturi removal on 0570 so that all particles could be found and the actual amount

of plugging determined. The specialist on the front durtn_ the venturl ce._oval

was reluctant to w_lve the header closed and did not do so. As & result, the

water gushing out the header fitting durin_ the venturi removal probably washed

away some of the particles. Even so, the screen was still about 50 per cent plumed.

So_e small particles were also found downstream of the screen which appears to have

been held up by lar_er particles. This i_icates that particles were removed or

re-arran6ed durin_ the vent_ _ removal. It is still felt that the screen was

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

• The particles saved Included nine particles approachln_ the size of a 1/8 inch to

3/16 inch cube that were attracted by a .magnetwith various de_rees of force. These

particles ioo_ llke "rust" par_cles. Another piece was flat and "_asa me_al
....----....-----.

shaving whic_ "was al_o attracted by a ;na_net. A piece about 1/_ inch x 3/8 inch

x 1/8 inc_ thick also was found upstream of the screen. This piece was white tn



-4- December 6, i_2
6 °,

color and har_ but was Inadvertently dropped off the elevator into _he water.

• Therefore_ it coulA not be further analyzed.
-i

i Inspectloncf venturi screen on tube 0579 also revealed four particles of the size,

i mentioned above that looked like rust particles. The pressure and temperature on

this tube _ppeared noz_al during operation. The press_tredid behave abnormally

on this tube as water pressure was reduced after shutdown. This was the reason

for inspecting this tube. The header was valved closed during the venturi r_-moval

on tube 0579 and flow was off the tubeson that header less than one minute. If it

is deslre_ to obtain the particles plugging the screens I would a_ain _commend

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. Alsot the

header was flushed by Insertin8 a bar in the check valve end flnshln_ throu_ the

open screen.

A a result of this plu6_ing_ I have initiated an Investlgation to determine the

possibility of gin@ to a screen mesh with larger openings. It appears that the

main objective of the screen is to prevent a particle from passin_ the screen that

would plu_ the venturl. Therefore, the screen openings could be increased

considerably and still serve its purpose.

_cess Engineering

• LC Lessor: _L

UECLA  IF ED
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t3y TUBELEAK3063 F

The reactor was scrammed at 2311, 7-27-61,due to a Panellit low trip on 3063.
The Panellit pressure dropped from 26h# to 30#. The front header pressure on this

tube, 29 header, was 553#. Rear header pressure at 3063 location was approximately

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 temperature check soon after scram showed 3063 had a temperature of 35° compared
to 33_ on equivalent powered surrounding tubes.

Water pressure was lowered to TORP of 75# at 2325. Temperature on 3063steadily
raised from 35° to 38°. The TORP was then raised to 175# 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 28° after raising

._, TORP to 275#.

Water pressure was lowered again at i:12 a.m. to a TORP of 75#. Temperature on

3063 raised to 32°, an increase of 4°, while surrounding tube temperatures in-

creased 2.5 °. 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 dropped to 25.5, a At of 3.5, while 3163 dropped to

24.0, a _t 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 1.5 °, 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.
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Rear face entry was made at around 2:50 a.m. in preparation for the 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 O-III-N. Lot KZ-O76-A
Tube Installed 4-22-56
To 95°
Ti 21°
Pan. base 196#
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 fronz
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.

• _0" . q
L. C. Lessor /
Process Engineering

LCL:mf
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