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Daar Mr. Cotter: .

1
! fter a pretty frustrating week which culminated with the unsuccessful test
of valve RC-RV2 (Electromatic) on Saturday evening (unsuccessfyl being a
relative term, the 10 bubbles/minute achieved would be normally acceptable),
] Mr. Preuett, our servicemam, has returned ta base at Alexandria.
1
I have electad to remain at the Unit in an attempt o improve our coordinatisnm
i and work fow and in particular to fnsure that the facilities and equigment
1; ‘a' required are available when Prevett returns with the new RC-RY1 disc.
1 The attached memoranaa will hopefully assist in clarification of our problems
and requirements, and written additions will de made to cover operation .
] =, Schedules when these can be formulated. . .
-‘—
[ suggest *“zt an early meeting of all concerned be held ta define other
) problems. _ihose present should include yourself, Jim Shetler, 2§11 Light and
the supervisor assigned to “he project by Crouse, Steve Loden.
J Very truly yours,
3 ==
- -F. P. Bolger o
; Sr. Project Engineer
4
] FP8/pmb
3
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TESTING PROCEDURES AND A IPMEN

. 'RC-RY2 Electromatic P. R. Yalve Type 2% - 315339X

Thers has apparently been ~onfusion Setu2en this valve and the procedure
(written by 7. P. Bolger datad 2/27/75) for testing the Pressurizer Valves =
~C-RV1.

The 31533VX valve is campletnly diffarant from the spring loaded types such

as the 31739 (RC-RV1). The disc is held clased Dy steam pressure instead of

3 heavy return spring. When pressure enters the valve the disc is forced -
onto its seat, the higher the pressure the tightor it seals. A pilat valve )
is used to open this valve. An electrical signal usually from a pressure —~
switch but also from manual control, agerites a large electro magnet. Thig
causes 2 plunger to strike a laver wirich opens a small pilot disc and allows
pPressure t3 bleed from the main valve. The force holding the main disc

closed becomes unbalanced and the min valve opens. Therefore, it can be

Seen that this valve can be opened a: any pressure simply by energizing the
solencid., There is no set pressure as such, except for whatever pressurs

the controls are set ta.

2.0 Bacause this valve relies on pressure to reseat cr close, it is difficult to

test if there is insufficient volume of air or steam to maintain pressure
after it has been opened. Consider the action:

3. Pressure holding the valve closed ‘s relieved by the pilet and the main
disc drops and the valve is open to atmosphere.

-
‘ 5. The solenoid is de-energized and the pilot valve closes allowing pressure

to build up bdehind the disc.

’ -,
€. This pressure 1ifts the main dise giving it velocity, as it moves it
Creates a larger volume behind it with a consequential reduction in
pressure, _

d. Howevar, although the forcing pressure s reducad the momentum of the
disc keeps it moving until it strikes the seat. .

e. ‘The system elasticity causes rebound unless the pressure force has .
increased sufficiently to dampen it. ——

f. This rebound may, and usually does, damage the seat. The ideal situation
fs for the steam inlet to be the same size as the disc diameter byt valve
design limitaticn pravents this. [+ is, however, extrexsly desirable
that the pipe supplying pressure should at Jeast be as large as the valve
inlet and it should be connected to 3 tank or reservoir of some volume
at close proximity.
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3.0. RC-2Y1 A and 8 Pressurizer Safety Valve; Tyee o, - 31739 . | Ji e
] A similar test stand {8 required for quits Jdiffvrant reasons when testing
the spring loaded type vaives 31707 gut 2700 (jrwesuriler and m2in steaz), . .
1 & Here the disc is returnec & the "t cader the action of 3 heavy spring.
: In normal service, the ¢€'0Sing a:lion is zesparatively slow, virtually
1 following the steam privssur? diip, .
‘ f the voluze of stoem OF =7 fvtplied ts valve vhan it is apen is less than °
sufficient to maintain pressure le balasge the spring force then the valve
closes. The quicker LIS 2rasiure del¢rigrala the faster the closing action,
] The naturai fregquency 0f the return saiiag systaw is in the reqion of 39 c.p.s.
and so it can be seen that if the valve is allewed o close without restricticn
extremely high impact velocities ave sitained. I telieve that a very large =
percentage of the scat and disc damige found on these types of valves can be -
attributed to use of fuulty test stiuds where air Mow is too s=mall. sl

Another reason for a large air flow Lo the valve is to cause sufficient Tif:
to allow the valve components to welt aliga and produce 3 good reseating action.

1 4,0 The existing test stand does not sutisfy any of these criteria and was designed,
T believe, to use watcr tO obtain pressure control. Since our new procedura
for the R71 valves requires the valve to be heatad, it would be detricaatal

4 %o inject cald water into the test system. Only dry MNp or air should be used.

1 The system as assembled has a 8% schedule 160 cylinder about four feet long

connected to the test flange dy J/0" diametzr stainless steel tube about seven

feet long. A pressurc Jaude is connected to tne cylinder. A 6300 psig N2 btottle

1 supplies gas to the cylinder. It {s certain that the pressure reading in the
& cylinder immediately the valve opens, will not be the pressure under tha valve

. disc, since flow velocity will be very high, probably sonic. This situation

3 is a potential source of valve chatter and consequential seat damage.

-

5.0 1 strongly suggest that a new test vig be designed and made befors we attempt
] further testing. The existing could de modified by welding in a 2" schedule

160 pipe nipple and connecting this to a similar nipple on the test flange.
s The cylinder would lay under the test stand. A sketch s attached. The
avaflable test gauge is marked "Water Only”. We need an air gauge, progerly
'c.:'l‘;gnud. and having our 2500 psig test pressure in the middle third of the dial
i 6.0 Electrarmatic Test Proccdure

§.17 Before connecting M2 system to test flange, blow out to expel all impurities. .

1 Utmost care is necessary during fabrication and assembly of test stand to
‘ prevent accumulation of dirt. :
{ 6.2 Cheek operation of electrical system. Clean contacts of holdimg coil switch.
1 These contacts get burned and spark eroded. The purpose of the switch is to
1 short out the bottom solenoid coil yntil the solenocid plunger has overcome s

the pilot valve resistance. When the plunger reaches the end of its travel,
1 it opens this switch, wnich allows current to pass through the bottom cail and
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7.0

7.1

i

7.2

fncrzases the electrical resistance of th2 solenoid so reducing the holding
current required. If this swilch 2225 noe Wark, the coil may overheat ang fail.
00 not confuse this switch with tha “Cnirax® MICro-switch which is far waraing
1ight operation. There may e a1 capacitor ACross the holding coil switch 2o
prevenl arcing.

kote, the existing test flange dses not properly match the inlet flange of the
electromatic valve. A special 32sket has bezn made to sor) the joint but this
should b2 regarded as mazeshif® and the fisnze should de altered for future
tesiing. The test flange is square 2nd is ndt a code flange «4nd so no attampt
to torque the stud nuts *o the normal valves sheuld be mace. Leakage is not.
being checked at this joint as it does net relate to valve tightness in any .
way. Excess Teakage must be avoided to reduce Nz loss. Thesc remarks alsg =

apply to pipework leaks. ~

Hith the Y7 supply connected, raise System pressure to 2300 psiqg. Pop the
valve by energizing the solenoid. Hote, ear orotection is required and tast
engineer should warn all adjacent personna) defore the pop. This operation
should seat the valve and test complete system.

Pour test fluid (water) into outle: of valve to cover seat arca. Xatch for
bubbles. o bubbles visible for five minutes is required leak tightness level.

This test for leak tightness is severe and disc may have to be removed and relapped
if the required level is not achieved. Cifficulty in obtaining this degree of
tightness should be recorded and the final test which is repeated in the reactor
building should reflect and take into consideration these difficulties.

After satisfactory testing in the reactor building, the valve should be
immediately zounted on the 7900 gate valve in the pressurizer system. This
valve should be closed and not cpened until steam pressure is approximately
1000 psig. The RY2 valve will then close quickly, otherwise steam residue
may damage the seat if it hangs partly open. It is good practice to pop this
valve once about 1500 psig to fasure good seating,

The availability of tools and equipment tagether with improvised operating
instructions have izpeded our work flow considerably during the past week,

I offer the following as an attempt to more clearly define the tost requirements
and as a basis of discussion between 884, Met-&d, and Crouse.

Test Stand. This is complicated and needs discussion. I have alrcady outlineds-
some suggestion. Presumably hydraulic testing will be required. [t must be
por;ab}e t2 allow rovement between work shop and reactor building and back -
probadly, :

Heating Facilities. These consist of heating coils, insulation, power supplies,
temperature measuremant and control. The rate of temperature increase has been - -
found to be extremely critical and a valve recently tested for Ouke Power
required seves heurs to stabilize. [ think we can reach say 100-1309F fairly
quickly and then go very slowly to 2009F. Holding the temperature constant
may b2 difficult and the slightest variation will cause bubbles which may not
be leakage. This needs discussion. L

TR T s N — L ——— -l s N A ", W . % ——

AT



&

- - o — ——— -

e ——————

ot

r

T SR TP T A N el W 8 A Py TG4 e g M

- ww—,- (.-'a‘@-e.v’.—v-._p;o.‘_\..;,. Lo

L WSRLEE 4 REIES et R - s » g

“.

o

e

7.3
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7.4

8.0
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Lifting and Handling Equipment. The spring loaled cafely valva RC-RY] weighs
2bout 230 Ibs. and the elecirsnic awout 209 Tbs. Totul lifting clesance to
get the valve on the test stand is abeut G feat (checl.).

Tightening and adjusting tha zompreszina screu to achieve the set pressure is
difficult. An air operated impact wrench is cesirable but the wrench must S&
long encugh to clear the spirdle. I a wraneh extended Ly 3 piece of pipe is =
u-ed, the test stand rmay fall rvar ar a raa ooy slip. Radiation hazard.

I intend to discuss these and list them in detaiil.

Schedule

I think the governing factsr is the test stand. Until this is discussed and
agreed, no schedule can be formmlated.

7-. -

E
Small tools and m2asuring equipment. These ars the arcas which have wasted time. {
£

The information we have puts U RC-RV] disc here cn Friday, Apri) 2, 1976.
Se, I would tentatively aim at having our facility oparaticnal dy say onday
April 5, 1976,

F. P. BOLGER
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