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Failure Analysis Report of F010 and FO1l
Valves From The Clinton Reactor

1.  INTRODUCTION

1.1 Discovery of Cracked Valve Stem and Loose Parts in HPCS Svstem

While the Clinton Site was operating the High Pressure Core Spray (HPCS) pump
in system test (October-November, 1985) with suction from the condensate
storage tank a noise was heard in the return line to the condensate storage
tank. The noise sounded as if loose parts were rolling down the return line
followed by a "thunk". Subsequently the flow rate dropped substantially,

Disassembly of FOI0 and FOll valves revealed the foilowin; damage in the
valves:

FO10 Valve

a. Broken valve stem

b. Disc and stub of stem were Jammed at an angle
resulting In the valve being locked open

into the seat and guides

€ Extruded back seat on stem. The valve stem at the

back seat location was
mushroomed indicating the stem had been pulled into the
motor

backseat with the

d. Bent Stem Clamp The stem ¢lamp was bent.

FOll Valve

a. The disc and disc nut were

travel out of the disc.

unscrewved leaving the stem free to

One retainer ring segment was found downstream
of the valve juct'bcyond the flow restricting orifice,

The other ring
segment was found in the condensate storage tank,

The stem was heavily galled and the back seat in the bonnet

was badly
cracked as a

result of pulling the stem through the back seat with the
motor operator.
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1.2 Objectives of This Failure Anal
to Make Recommendations

sis Report are to Document Findings and

The objectives of this report are to document the findings regarding FOl0 and
FOll1 valves at the Clinton site, subsequent failure analysis work, to
deteruine cause of failure and to make r..ommendations for further

action.

1.3 Cause of Failure

) . E22F010 Valve Stem Failure

Metallographic studies showed that the crack ltarteg intergranularly (probably
Intergranular Stress Corrosion Cracking) (IGSCC) and progressed to
approximately 30° around the circumference to approximately } inch deep. The
balance of the cross section shows a brittle cleavage failure indicting the
shaft broke suddenly with a single application of overload. It is entirely
possible that the intergranular cracking (IGC) started due to high tensile
stresses resulting from backseating the stem with the motor actuator coupled
with the residual stresses from heat treatment and high hardness of the stem
(RC 40-42 in the failure area). When the IGC had grown to sufficient size, a
loading of the stem from the motor operator could have been sufficient to
cause a single brittle fracture to occur in the balance of the stem cross

section.

1.3.2 E22F010 Valve Disc Jammed Open

Sometime after fracture of the stem the disc became cocked in the valve such
that one edge was striking the seat and the opposite side was wedged in the
guides, Figure 8. This effectively jammed the valve open with no possibility
of closing. The broken top part of the stem was striking the lowe: part of
the stem such that it wedged the disc tighter in the open position with each
stroke. The cocking of the disc was most likely due either to use of the
valve for throttling or from closing the valve while the pump was operating.
It 1s not likely that the stem could have cocked with no flow in the valve.



1.3.3 E22F010 Valve Stem Back Seat Mushrooming and E22F011 Back Seat
Damage

The damage to both valves in the back seat area was caused by pulling the
stems into the back seat with the motor operator probably at full thrust. In
the case of FOl0 valve the shaft seat was extruded; while in the case of the
FOll valve the back seat was cracked and expanded and the shaft badly galled.
It appears that the limit switches were inoperative and the motor operators
pulled until the torque switch turned the motor off. This type of damage is
typical where the limit switch is not set properly or where it is bypassed.

1.3.4 F22F011 Valve Disc and Nut Separation

The disc nut unscrewed from the disc and conplotoly‘-cpatnted the stem and
disc due to vibration.

It is not clear when the loosening of the nut occurred. The fact that there
was no fretting on the shaft and no damage to the threads would suggest that
the loosening and separation occurred very closely together. On the other

hand the loosening of the stem clamp and other problems with the valve would

suggest that the nut loosening took place over a lecager period of time.

1.4 Recommended Corrective Action

1.4.1 Damaged Items

All damaged items stould be replaced or repaired. The stems should be
replaced with properly heat treated Type 410 stainless steel. General
Electric's current standards require hardness of Type 410 not to exceed RC28
(See paragraph ?.4 for basis). 17-4 Ph stems may also be used providing the
aging temperature is 1075°F or greater (material temperature).

1.4.2  Pucking

As a product improvement GE recommends use of valve packing with high purity
packing meeting the limics of GE SIL No 399 to control the pitting that can
occur with high chloride packing material. A copy of SIL No 399 {s attached.



1.4.3 Back Seating of Valve

Measures should be taken to assure that the valve stems do not remain
backseated for long periods of time., This traps water in the back seat pocket
which acts as a crevice and corrodes the shaft. The corrosion and pitting can
be a nucleus for IGC as a nucleation site for IGSCC,

1.4.4 Prggcr Sottinl of Limit Switch

The cause for switches being inoperative should be determined. Corrections in
both equipment and procedure to assure proper operation in the future should
be made. The need for adjustment of position may be indicative of problems in
the valve such as a broken stem or unscrewed disc nut.

1.4.5 Use of Valves for Throttlln.

These valves are not designed for intensive throttling service. They can be
used to throttle for a limited amount of flow (down to 30% flow) for short
periods of time. If it is desired that these valves be used for more
throttling than this other alternatives can be developed.

1.4,6 Other Valves
Hardness

The hardness of other valve stems in the HPCS system was determined near the
mid length of the stem as shown in Table 1, It {s obvious that the F023 valve
stem is too hard and it should either be retempered or replaced. For the
other valves it is not as obvious since FOl0 shows RC3S at mid-length but RC40
at the hard end and RC30-31 at the soft end. For these other valves it is
recommended that hardness be taken at midstem and at the top end. These two
measurements will allow an estimate of the hardness at the lower end of the
valve stem,



Other Valves should be disassembled and inspected unless there is evidence to
show that the stems were not pulled into the back seat with the motor. The
stems should be inspected visually and with liquid penetrant to assure freedom
from damage. In addition for valves with stems harder than RC28 and which
were backseated for an extended perind of time (in excess of 500 hours), the
stems should be inspected visually and with liquid penetrant to assure freedom
from cracking. Alternately the stems may be examined with ultrasonics using a
procedure qualified to detect such intergranular cracking.



!ulvc

FOO1

FOl0
FO11
FO12
FO15
F023

Table 1

Hardness of Valve Stems in HPCS System

Hardness in Mid Stem Location (above the stem clamp)

RC 29.4
RC 32.7
RC 35.0
RC 37.3
RC 32.4
RC 28.6
RC 40.5



2.0

2.1

2.2

DISCUSSION

Contributors to Daan.c

The main contributors to the damage found in the valves (see Section 3.0)
are:

(1) Limit switch problems resulting in overtravel of stem into back
seat.

(2) Vibrations (a) due to original positioning of the D004 orifice too
- close to the FOll valve and (b) due to extensive use of the valves

for throttling.

(3) High stem hardness with resultant high residual stress caused by
tempering at too low a temperature., (RC41 in region of failure)

Why Vibration Loosened Parts in FOll Valve and Not FO10 Valve

For the FOll valve vibration caused the separation of stem, disc and stem
nut and allowed the split rings to cascade down the pipe. Only the FOI1l
valve had evidence of loosening of parts due to vibration. There are two
pcssible explanations explain this as follows:

a) It is possible that the vibration resultiig from the D004 orifice
being too close caused the loosening of the stem nut on FOll and
later throttling served to complete the separation. The FO10 valve

would not have experienced as severe a vibration from the orifice.

b) It is possible that the FOl0 valve stem fractured before it had
experienced significant throttling and before the vibration from the
D004 orifice.



n

2.3

If item (a) is correct it appears that the valves can withstand the
amount of throttiing use applied at Clinton. However if item (b) is
correct and if such an amount of throttling is applied again of the disc
nut and disc may again become disassembled. Further review of the test
records or discussions with test personnel may shed more light on this.
In any event throttling should be minimized.

Cracks and Fraccures in Stem, FO10 Valve

The main fracture severing the valve stem was initiated intergranularly
(IG) and then rapidly propagated by brittle fracture, Figure 12 through
l4. Longitudinal cracks were also found emanating from the main fracture
which were intergranular. There were also othgr cracks in the stem
located at the bottom radius of the groove housing the split ring
retainer, Figure 16 and 17, There are several notable attributes of this

stem fracture and these cracks as follows:

a. It is unusual to see intergranular cracks this deep with so little
apparent time exposed to water considering the low temperatures
involved (ambient temperature)

b. There is corrosion on the stem just above the back seat suggesting
chat the valve was backseated with water present for a long period

of time. FOll valve does not show this corrosion.

¢. The valve stem shows a cunsiderable gradient in hardness from one
end to another. In the area of the fracture the hardness i{s RC40-41
while at the other end it i{s RC30-31. This suggests a tempering
temperature of less than 950°F at the lower end and approximately
1050°F at the upper end.

d. The fracture exclusive of the IGC area is almost entirely a brittle
cleavage failure, This would correspond to a notched tensile
fracture of material heat treated in the 800-1000°F range, Figure
2.1



Considering the sbove items it appears likely that the IGC in the stem
fracture occurred ur at least initiated during the period of time when
the stem was back seated. Other failures similar to this have started in
the packing area and this break would be located in the pa king only if
the stem were back seated. The stem was probably under significant .oad
from the motor operator which if not actually causing the crack to
initiate would have accelerated, the initiation and the propagation of
the cracks. The cracks in the retainer ring area show that cracking can
start in Type 410 at this hardness level in an area which is creviced and
which has a high stress concentration but has essentially no applied

stress,

2.4 Basis for Current GE Hardness Limits on Type 410 S.S.
There are numerous accounts of failure of Type 410 and 416 stainless
steels in the literature with hardness of 38-42 RC. On two occasions GE
has found cracking of Type 410 stainless steel in the 31-32RC hardness
range., There were several factors in common with these failures as
follows:
Operating Metallographic Stress
Component Temperature Material Structure Level Other
(a) § inch Estimated 416(?) Banded with Probably high
Cap Screws at 125-150°F heavy sulf- since it was
ide inclus- a fastener
ions
(b) 1 3/8" n200°F 410 Banded with 46,000 psi 1G8C
Dia studs heavy sulfide started in
inclus lons area of
intermit~
tent wet~
ting and
drying

As a precautionary measure GE has since imposed a limit of RC28 for newly

purchased Type 41088 stoinlees steel.



3.0 DESCRIPTION OF DAMAGED VALVE PARTS

3.1 The following damage was found for the FOI0 Valve:

f.

Broken Valve Stem -~ As shown in Figures 1 and 2, the stem was broken
above the back seat, 1 7/8 to 2 1/2 inches beyond the newly formed
back seat area on the shaft,

Stem Upset in Area of Backseat, The upset was caused by the motor
pulling the stem into the backseat, (Figure 3 and 4).

Gouged Area on Stem -~ See Figure 5. The heavily abraded area on

both the upper and lower part of the stem were due to the bottom
shaft (attached to disc) becoming cocked in the valve and the upper
shaft scraping against the lower shaft when the valve was closed.
See Figures 5,6, and 8.

Bent Stem Clamp The stem clamp fastens to the stem by a key and set

screw and its purpose is to prevent stem rotation. The stem clamp
was bent approximately 1 1/2 inches as shown in Figure 6, In
addition the clamp had been shifted on the shaft approximately 1/2
inch, The clamp was bent when the shaft broke and cocked in the
valve thus allowing the shaft to over travel approximately two
inches, Figure 8 illustrates this travel.

Back Seat in Bonnet Deformed - While the back seat did not appear to

be deformed from visual inspection, it was later found that the
angle of the seat was not correct. This deformation most likely
occurred when the motor pulled the stem into the back seat,

Disc and Stub Shaft Wedged in Valve at an Angle, Figure 7 and 8,

The lower part of the stem and the disc were found tightly wedged in
the valve at an angle. The disc had a circular shaped indentation
on the lower edge where the disc was pressed into the stellite seat
and the upper flanged part of the disc had two




3.2

impressions matching the guide ribs in the valve body. The disc was

not seriously damaged but maintenance was unable to separate the nut
from the disc and subsequently cut the lower part of the disc from
the upper part (to avoid cutting the stellite and then saw cut the
upper part of the disc to allow disassembly of the disc from the
stem,

Seat Chipped - There was some deformation of the seat due tc the
pressure of the disc on the seat at a local area also resulting in a
small chip of stellite flaking away. The chip was not in the
seating plane and lapping should correct the small amount of
deformation.

The following damage was found for the FOll Valve:

The disc nut was unscrewed from the disc and separated from the
stem. There was no apparent damage to the threads or shaft,

The split ring retainer was separated from the assembly. One-half of

the retainer was found just downstream of the D004 pressure reducing
orifice and the other half was found in the condensate storage tank,
The orifice was heavily marked by impact and bowed concave toward
the downstream side.

The stem was badly galled due to the motor pulling the stem into the

backseat, Figure 9.

The back seat in bonnet is badly cracked as a result of the stem

being pulled into the back seat, Figure 10,




4.0

4.1

4.2

4.3

METALLURGICAL EVALUATIONS

The following metallurgical evaluations were performed on the FOl0 valve
stem to aid in determining cause of failure:

Chemistry A chemical analysis yielded the following results and
confirmed that the stem material was 410 stainless steel meeting
requirements of ASTM A276.

Element Weight %
Carbon 0.09
Chrome 12.35
Manganese 0.40
Silicon 0.35
Phosphorus 0.017
Sulfur 0,007
Nickel 0.37
Hardness

Hardness traverses are shown in Figure l1. There was a hardness gradient
along the length of the shaft from RC41 at the disc side of the shaft to
RC30 at the threaded end of the shaft. There was also a gradient through
the thickness of the shaft and this varied from RC38.5 at the surface to
a maximum of RC42.7 near the center.

Metallography

A metallographic section was taken near the failure point and it was
found to be typical for Type 410 stainless steel microstructure.



4.4

SEM Examination of Fracture Face

Both fracture faces from the lower stub piece as well as

the upper shaft were examined by scanning electron microscope (SEM).

Both pieces were quite badly hammered but the upper one was in better
shape and the origin of the crack was identified, Figure 12. A band of
intergranular fracture was found approximately 30° in length and 1/2 inch
in depth in from the circumference of the shaft. The balance of the
fracture was cleavage indicating a rapid fracture, Figures 13 and 14,

4.5 Longitudinal Cracks Transverse to Main Fra~ture

‘.‘

There were several short longitudinal cracks extending from the main
fracture the longest of which was approximately 3/8 inch long. This
crack war '.oken open and examined by SEM and {t was found to be
completely intergranular. Figure 15 shows metallography of one of the
longitudinal cracks.

PT Examination of Shaft Reveals Additional Crackin

When penetrant examination was performed on the shaft several other
cracks were found in the groove where the stem retainer rings are
located. The largest of these cracks were broken open and a crack
approximately ! 1/2 inches long with a maximum depth of 1/8 inch was
found, See figure 16. Examinations of the fracture surface with SEM
showed it to be intergranular. This section was fractured at room
temperature and less than 1% ductile shear was identifiesd on the fracture
surface.



FIGURE 1. FO0l0 VALVE DISASSEMBLED. BODY IS BLANKED
OFF WITH A COVER PLATE

FIGURE 2. FOl0 VALVE DISASSEMBLED SHOWING
BROKEN VALVE STEM
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UG WELDED TO FACE BY
MAINTENANCE TO REMOVE
SHAFT FROM VALVE

- [EDGE OF FRACTURE

- RINGS OF CORROSION

- UPSET AREA ON SHAFT,
3609, VERY UNIFORM
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FIGURE 3. LOWER END OF BROKEN VALVE STEM (F010)



4. CLOSEUP VIEW OF UPSET AREA ON STEM

(IN RECION OF THE BACK SEAT) (F010)



FIGURE 5. GOUGED AREAS IN UPPER PART OF

AND LOWER PART OF STEM (BELOW). GOUGES
CAUSED BY UPPER SHAFT MOVING AGAINST LOWE!
SHAFT WHEN LOWER SHAFT WAS COCKED IN VALV

SEE ALSO FIGURE 8. (F010)
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FIGURE 9. BADLY CALLED AREA ON STEM OF FOl1 VALVE.
GALLING DUE TO PULLING STEM INTO BACKSEAT

IN BONNET



FIGURE 10.

UPPER PHOTO SHOWS STEM PARTIALLY PULLED
INTO BACK SEAT. LOWER PHOTO SHOWS CRACKED
STELLITE RESULTING FROM PULLING STEM INTO
BACK SEAT (FOll VALVE)
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FIGURE 11. HARDNESS MFASUREMENTS ON FOl0 SHAFT SHOWING
HARDNESS GRADIENTS. ALL HARDNESS MEASUREMENTS
TAKEN WITH EQUOTIP TESTER AND CONVERTED TO RC
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FIGURE 12. MACRO PHOTO OF CRACK FACE SHOWING POINT
OF ORIGIN OF INTERGRANULAR CRACKING
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FIGURE 15. METALLOGRAPEY OF LOMCITUDINAL CRACK COMING
FROM MAIN FRACTURE. 100X, ETCHANT VILELLA'S
REAGENT



FIGURE 16.

LOWER PORTION OF VALVE
BROKEN AWAY SHOWING IG




FIGURE 17. MACRO OF IG CRACK IN LOWER PORTION OF VALVE STEM, 3.4X



Appendix A
DESCRIPTION OF HPCS SYSTEM

A.1.0 High Pressure Core Spray 3ystem (HPCS)

The purpose of the high pressure core spray system (Figure A-~1) is to

depressurize the nuclear boiler system and to provide makeup water in the
event of a loss of reactor coolant. In addition, the high pressure core
spray system prevents fuel cladding damage in the event the core becomes
uncovered due to loss of coolant by directing water down into the area of
the fuel assemblies. The makeup water is jetted as a spray over the area

of the fuel assemblies from nozzles mounted in a sparger ring located

inside the reactor vessel above the fuel assemblies. The high pressure

core spray system is an integral part of the total design for Emergency
Core Cooling (ECC) which provides for adequate core cooling and

depressurization for all rates of coolant loss from the nuclear boiler.

Cooling water for the operation and testing of the high pressure core
spray system comes from the condensate storage tank. Upon depletion of
this supply, the system automatically transfers to the water in the
containment suppression pooi. Water inventory lost from the nuclear
boiler system drains to the drywell and then into the suppression pool
thereby providing an inexhaustible supply of cooling water allowing
continued operation of the high pressure core spray system until it is
manually stopped by the operator from the control room. System piping
and equipment are maintained full of ccndensate water to avoid time

delays in filling the lines and to aveid hydraulic hammer.




Operation of the system is automat1cally initiated from independent
redundant signals 1rd1cating low reactor vesgsge] water level or high
Pressure in the Primary Containment, The systenm also Provides for
remote-manual Startup, Operating, and shutdown, A testable check valve

in the discharge line Prevents back flow from the reactor Pressure vegsel

when the reactor vessel Pressure exceeds the high Pressure core Spray

SyYstem pressure 48 can occur during initial activation of the System, A
LOW bypass System is placed into Operation unti] Pump head exceeds
Nuclear system Pressure and Permits flow into the reactor vessel,
Pressure core Spray system can be tested during normal plant
Operation or when the plant is shut down. During normal plant Operation,
Pump suction ig from the condensate Storage tank with a fyl11 flow return
line to the Condensate Storage tank. During plant shutdown, Pump suction
is from the Prizary containment Pressure Suppression Pool with a full
flow return line to the Suppression Pool. The control syster

or the automatie transfer to the Service mode uUpon the presence
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Figure A-1 High Pressure Core Spray System
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Appendix B
DESCRIPTION OF FOl0 AND FOl1 VALVES

Valves

The FO10 and FOll valves are ten-inch 900 1b globe stop, bolted bonnet,
rising stem, butt welded ends, cast carbon steel, stellite trim motor

operated valves manufactured by the Anchor Darling Company, Figure B-1.

These valves are primarily designed for tight shut-off and limited
throttling. All sections of the body are designed to provide absolute
tightness ensuring minimum pressure drop. Their use, however, is limited
to those systems where head losses are not critical as the internal flow
passage creates a preesure drop across the valve. With the disc in the
full open or any intermmediate position, the fluid is allowed to flow
through the seat arca at a rate determined by the position of the disc.
With the disc in the closed position, the force of the stem provides a
mechanical seal between the disc and seat and effects a shut-off at the

valve.

Motor Operators

The motor operators are Philadelphia Gear Corporation (Limitorque) SMB4
units, Figure B-3.

Each operator is provided with a high starting torque motor, reduction
gear, handwheel for manual operation, a handwheel de-clutching device, a
double torque switch, 4=train geared limit switches and a hammer blow

device.

The handwheel on each operator s automatically declutched whenever the
drive motor is energized. A lever is provided to engage the clutch when
manual operation is required. A hammer-blow device is furnished to
permit mo.or to reach full speed before load is applied. The design is
such that the operator can be removed from the valve for maintenance

without dismantling the valve.



B2.2 Torque Limit Switches and Position Limit Switches

Adjustable torque switches assure power cut-off in the event motor is
overloaded when valve disc or shaft movement is restricted. The switches
operate in both opening and closing directions of travel and are

separately adjustable for torque in either direction. See figure B-4.

Rotary geared type, &4~train limit switches are provided. Each motor

operated valve actuator is provided with four mechanically independent
position switch contacts that are indexed to monitor positions of valve
travel during both motor and hand operations. Each switch has four

electrically independent contacts.
There is a position indicator for remote indication of valve position.

B2.3 Mrtor Control Circuits

a. Valve Closure FO10 and FOIl valve motor control circuits, whose safety

direction is close are designed such that either LS7 or TS17 will allow
the valve to go fully closed. See figure B-2. Since full closure is
imperative for al. nuclear boiler isolation valves, TS17 is used to
mechanically torque the valve tightly closed. In the event TS17 fails,
LS7 will complete the closing cycle. LS7 must be set such that it cpens
just before TS17, thereby allowing TS17 to break the seal-in. This
design feature prevents cycling of the valve in the event of torque
switch relaxation., During testing, the valve motion being sealed~-in
through the torque switch provides valve protection from an overtorqued

condition.

b. Valve Opening For opening the valve the limit switch must be set to shut
off the motor before the stem enters the back seat. The torque switch
should be set to as low a setting as is commensurate with proper opening
of the valve and yet provide some protection against damage to the back

seat in event the limit switch malfunctions.
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Appendix C
HISTORY OF FO10 AND FOll VALVES

Following is a brief outline of che history of the FOl0 and FOll valves.

8/74 Valves were ordered from Anchor Darling, Hayward California by

Ceneral Electric

8/717 Valves fabrication completed by Ancher Darling. Stems were heat
treated by Oakland Heat Treating (Lindberg).

8/ Valves shipped to Clinton Site and placed in storage

5/80 | Valves installed at‘Clinton Site.

Dec 84 - Jan 85 System operated for Integrated FLush

C&I0 Phase

4/29/85 FOll valve stem guide is found disconnected and wedged against base
of bonnet. Valve fixed on 6/20/85 but breaker keeps tripping.

5/21/85 MUR-17593 written to fix breaker trips on FOll. Cause - tripping
due to residual MOV rotor/stator motion/field development. Breaker
overload increased from position 4 to 5

6/5/85 FPR written to address FOll breaker trips

7/885 FPR #5489 written for all valve breakers

Preoperational Phase

8/23/85 Performed vibration measurement of RST line per XTP-VI-0l. See
attached sheets for actual data. FPR #6065 written to request
relocation of orifice



8/28/85

9/13/85

9/19/85

10/11/85

11/02/85

11/03/85

11/04/85

11/05/85

11/06/85

11/08/85

Received engineering evaluation to relocate orifice temporarily.
CWR 16712 performed the relocation.

Performed RST to RST flow test per PTP-HP-01.

Run time: 2 hours 18 min

Flow Regime: minimum flow (315 gpm) to 5600 gpm

Engineer noted apparent piping/valve resonance et = 3300 gpm

FECN's 22,103 and 60,336 were issued which approved the relocation
of the orifice. CWR 17403 submitted tc¢ manufacture new orifice.

Found FO10 stem clamp collar bound on the stem and bent. CR
1-85-10-040 written, noted that similar problem occurred on FOll
4/29/85 (MWR B9425). Addressing possible damage to stem, NCMR
1-1918 says "damage due to improperly staked set screw. THis

generic condition to be addressed by 10CFR 21-85-02/21-85-05.

During testing, it is reported that a loud noise like something
moving down the inside of the pipe and coming to a resounding stop.

Reported that 1.P.Co. found 1/2 retainer ring downstream of orifice
D004 and disassemble FOl0 and FOl1l,

Received JK575 requesting help

FDDR LH1=-5466 R/0 Issued

George Hanson at site

FDDR LHI-5466 R/1 issued



NUCLEAR SERVICES DEPARTMENT " SAN JOSE. CALIFORNIA 95125
“

November, 1983 SIL No. 399
File Tab A Category 3

NONMETALLIC MATERIALS FOR NUCLEAR STEAM SUPPLY SYSTEMS

The following recommendations are for nonmetallic materials such as gaskets,
valve stem packing and lubricants which are used in nuclear steam supply
systems (NSSS) and which will remain in service as part of the operating
system exposed to NSSS coolant. This information is the result of continual
development, changing over the past several years to reflect latest available
technology and operating experience. Therefore, all of these criteria might
not have been applied in their present form to any one material in the past,
but it would be prudent to follow these recommendations in the future.

DISCUSSION

Selection of nonmetallic materials such as gaskets, valve stem packing and
Tubricants is an important area of plant maintenance. The following recom-
mendations may help in extending the 1ife of metallic materials associated
with them. General Electric does not endorse any particular nonmetallic
materials or manufacturers, but the following limitations should be considered
by BWR owner/operators who select and use such materials.

RECOMMENDATIONS

General Electric recommends that the following be considered by utilities
when selecting nonmetallic material such as gaskets, valve stem packing and
lubricants for the NSSS:

1. Vendor certification or alternate tesling should be obtained to
assure that contaminants do not exceed the following:

-

Total
Fluorine 300ppm
Chlorine 500ppm
Sulfur =+ 700ppm
Heavy Metals 500ppm ##»

" - Quantities are based on total element contents, not leachables.

** - As active sulfur. Active sulfur is "low valent” sulfur or
‘reactive” sulfur with chemical valence less than +6 (i.e. sulfite,
sulfide, etc.). If active sulfur analysis is not done, then all of
the sulfur is assumed to be active sulfur.

*** - No single one of the heavy (low melting point) metals should
constitute more than 200ppm. The eleven heavy metals of concern
are zinc, cadmium, mercury, lead, tin, silver, arsenic, antimony
bismuth, galiium and indium. Analysis of all or some of the
heavy metals may be waived if the vendor certifies that there
are no deliberate additions nr reasons to exp.ct significant

GENERALED ELECTRIC

NO WARRANTY OR REPRESINTATION EXPRESSED OR

ELECTRIC COMPANY ASSUME 5 NO REFP” 25w iTY FOR LIABILITY OR DAMAGE WMICH MAY RESULT FROM THE USE OF THIS :NFORMATION

MPLED 1S MADE Wit RESPECT TO TME ACCURACY COMPLE TENESS OR USEFULNESS OF THIS INFORMATION GENERAL




- SIL No.
Page 2

quantities of these meta s to be present,

2. There should be no added constituents of ni

trates or nitrites used in
the manufacture or packaging of the product

For additional information con

tact your local General Electric service rep-
resentative.

Prepared by: G.R. Hanson/D.R. Heising

— .
Approved by.( s /«\/ /*’/ Issued by: : o
D.T ATTred, Manager .E. Bates, Specialist

Customer Service Information Service Communications

Product Reference:
A71 - Plant Recommendations
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: PasE [or 377
:  DATE CF ISSUE ISSUED :
GENERAL ELECTRIC : : FDDR NO. LH1-5504
‘ : NOvV 22 1985 : REVISION 0
(FIELD DEVIATION DISPOSITION : SHEET 1 OF 4
REQUEST : PSE N | $
[ PROJECT Clinton UNIT - iaig : FDDR ORIGINATOR DATE
EQUIPMENT (MPL OR DESCRIPTION OR BOTH)  E22-F010 r : J.T. Cochrgn 11-21-85
P ————————————— — : '
DOCUMENT NO. :SH NO.: REV : TITLE
VPF3238-682-2 : Fig.4: H Instruction Manual Motor Operated Carbon Steel Valves
DEVIATION DESCRIPTION NCME. 01-1960

Valve E22-F010 has been damaged during test:

a) The valve stem is fractured approximately 1 3/4" above the back seat level.
b) The disk was cut apart during disassembly,

¢) The disk nut was cut apart during disassembly.

d) There is a chip out of the hard face seat ring. e vAss :
e) There are several gouges in the valve pody disk guide ribs, (R a.tlv—/g-
SITE QC CONCURRENCE DATE FIELD CONCURRENCE -—=x" DATE /- 2Z-%"

_j&_ SUGGES DISPOSITION EXPEDI DISPOSITION
For part numbers refer to the Reference (Anchor Darling Dwg. 2999-3 Rev.D) Sheet 3 of this
FDDR. The following steps may be performed out of order to effect repairs.

a) Penetrant test the bonnet back seat hard face part 34, If free of indications

the bonnet is suitable for reuse.
(CONTINUED ON SHEET 2 OF THIS FDDR)

Cost: 8Y275 Material: 408-20122-910
DISPOSITION NEED DATE 11-21-85 EXPEDITED DISPOSITION APPROVAL BY DATE
FINAL DISPOSITION ‘

Same as Suggested Dilpositionf‘ e R e LT f&

NET %P
Byt v

C ~Vevity The ve «wewenf't"ofﬁb W ave v'«cJ‘A/r s
¢ Y The vep

ECA/ECN N/R FDI NO. N/R
JUSTIFICATION OF DISPOSITION DECISION (SAFETY, RELIABILITY)

Damage to valve parts have required substantial repairs. Replacing broken parts and
performing repair of pressure boundary parts in accordance with the Code Section XI will
restore the valve to design conditions resulting in safe reliable operation.

| DESIGN VERIFICATION STATEMENT
The disposition will restore the valve E22-F010 to an acceptable configuration based
on an indep:ndent review and engineering judgment.

___VERIFIED BY Clyde Nieh
DRF NO. IF APPLICABLE

Se—— Y
S EQUIPMENT IS SAFETY RELATED

N/R i YES X NO
APPROVALS DATE  : SAFETY FUNCTION 1S AFFECTED
: YES NO X

COMPLETION RECORD :SUPPLIER ACTION
REQUIRED BY R.E. : REQUIRED
YES __ NO X :YES _ NO X

DISTRIBUTION CODE

e T

INTERNAL EXTERNAL FIELD WORK ORDER NO.
S ————————————————————— LL‘.
RESPONSIBLE, ENGR " DISPOSITION COMPLETE — DATE
LT e o TN
—— ——————  "STTE OUALITY CONTROL

G0 0 90 90 %0 90 S0 ev T 90 S0 90 00 e e

: FIELD MANAGER
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GENERAL ELECTRIC FIELD DEVIATION DISPOSITION REQUEST

FDDR NO. _ LH1-5504 Rev.0 SHEET _ 2 OF 4
:PROJECT __ Clinton I DATE 11-21-85

EXPEDITED APPROVAL

. ae we we

:!QUTPHENT (DESCRIPTION AND/OR MPL) E22-FO10

SUGGESTED DISPOSITION: (CONTINUED FROM SHEET 1)

Under the direction of an Anchor Darling field representative, perform the folloiwng

work: Steps (b) through (1).

b) Inspect the bonnet back seat (Part 34) and dress as required to meet design
requirements.,

¢) Break sharp corners and blend the chipped area in the valve seat so as to preserve
the maximum valve seat width.

d) Blend the gouge marks in the valve body disk guide ribs. The work must be
performed under Code Section XI since this is a pressure retaining part.

e) IPC 1s to supply the following replacement parts:

1) Stem part (5) Anchor Darling Drawing 5287-2-2.

2) Disk nut part (64) Anchor Darling Drawing 5287-2-2,

3) Stem clamp, part (25) or straighten the bent stem clamp.

4) Valve dil&ggprt ;b) Anchor Darling Drawing 5287-2-5 or equivalent. A
possible sou s to remove a disk from the Black Fox valve without operator.

5) Valve stem packings (parts 16 and 16A).

6) Replacement gasket part (18)

f) Since the disk is a pressure retaining part, the use of a substitute disk
must be resolved with the authorized code inspector.

g) Check shaft dimensions and bonnet back seat dimensions to assure that a proper
back seat can be achieved.

h) Using the procedure on Sheets 4-2 and 4-3 of VPF 3238-682-2 (Anchor Darling Valve
I0M Manual) lap the seat to the point where a seal line is established.

1) Reassemble the valve per VPF 3238-682-2 Sheets 5-4 and 5-5.

§) Reset limit and torque switches and manually operate the valve to assure that they
are properly set. CAUTION: Operation of the valve by means of the motor, without
having the switches properly set can lead to destruction of the back seat.

Under close surveillance, operate the valve by means of the motor operator
to assure that the limit stope are working properly.

k) Check bonnet and stem leakage, correct any observed leaks,

1) Assemble code data package to substantiate acceptable valve repairs.
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3 DATE OF ISSUE Issur :
GENERAL ELECTRIC K urp ¢ FDDR NO, LH1-5504
. s : ¢ REVISION =%
FIELD DEVIATION DISPOSITION : NOV 27 1985 ! SHEET 7] OF 5
REQUEST : PSE—s s : g
PROJECT Clinton UNIT " ¥ 73] ¢ FDDR ORIGINATOR DA”
EQUIPMENT (MPL OR DESCRIPTION OR BOTH) E22-F010 ¢ J.T, Cochran 11-21-
:,f/- 77 Mﬂ—\
EEEUHENT NO. :SH NO,: REV TITLE v

VPF3238-682-2 : Fip.4

DEVIATION DESCRIPTION NOMR 01-1960

This FDDR LK1-5504 Rev.1 completely su ersedes FDDR LH1-5504 Rev.0,

Valve E22-F010 has been damaged during test:

a) The valve stem is fractured approximately 1 3/4" above the back seat level,

b) The disk was c€ut apart during disassembly,

¢) The disk nut wvas cut apart during disassembly,

d) There is a ¢hip out of the hard face seat ring,

e) There are several gouges ,in thg valve body dish guide ribs,
CONCURRENCE v ATE FIELD CONCURREN

— DATE+ »y.

X _ SUGGESTED DISPOSITION J__ EXPEDITED DISPOSITION
For Part numbers refer to the Reference (Anchor Darling Dwg. 2999-3 Rev.D) Sheet 3 of this
FDDR. The following steps may be performed out of order to effect repairs,
a) Penctrant test the bonnet back seat hard face part 34. If free of indications
the bonnet 1s suitable for reuse, '

(CONTINUED ON SHEET 2 OF THIS FDDR)
Cost: B8Y275 Material: 408-20122-910
DISPOSITION ¥EED DATE 11-21-85 EXPEDITED DISPOSITION APPROVAL BY 3 DATE

INAL DISPOSITION
Same sas Suggested Disposition.

bl nfarfes=
S T ver &M ) ap Bavision ) ECA/ECN N/R FDI NO. N/R
JUSTIFICATION OF DISPOSITION DEC1SION SAFETY, RELIABILITY)
Damage to valve parts have required substantial repairs, Replacing broken parts and

performing repair of Pressure boundary parts in accordance with the Code Section XI will
restore the valve to design conditions resulting in safe reliable operation,

DESIGN VERIFICATION STATEMENT

Review of current design practice reveals that tack weld of disc to disc

nut is the preferred method of locking disc to disc nut.
3985 5
1/ 27/ 3,
VERIFIED BY ZZ DATE -H—l#

<

APPROVALS DATE " DRF NO. IF APPLICABLE t THIS EQUIPMENT 1S SAFETY RELATE
4 ulazlec © N/R *  YES x_ NO
QUALITY ¢ = APPROVALS DATE  : SAFETY FUNCTION 1S AFFECTED
N/R : ¢t W NO X
:?:L AvL e X [ COMPLETION RECORD T SUPPLIER ACTIC
- . REQUIRED BY R.E. : REQUIRED
. : ‘ .
:"  DISTRIEUTION CODE t YO MOX wvES __ WO x
g  TEARAL EXTERNAL S T E I VORK ORBER G-
} m— DISFOSITTON COPLETE DATE
} e— ————  "STTE QUALTTY COISTOL =
i T i FIEW MANAGER
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:
: GINERAL ELECTRIC FIELD DEVIATION DISPOSITION REQUEST
:

:FDDR NO. _ LHI-550% Rev, ]

SHEET 2 OF 5

:PROJECT Clinton 1

S — ——

DATE 11-27-85%

*EXPEDITED APPROVAL

zthIPMENT (DESCRIPTION AND/OR MPL) E22-F010

s

¢ SUGGESTED DISPOSITION: (CONTINUED FRoM SHEET 1)

H Zlcv.05

¢ Under the direction of an Anchor Darling field representative, perform the following
* work: Steps (b) through (1).

: b) Inspect the bonnet back seat (Part 34) and dress as required to meet design

H requirements,

: ¢) Break sharp corners and blend the chipped area in the valve seat S0 as to preserve
: the maximum valve seat width,

: d) Blend the gouge marks in the valve body disk guide ribs. The work must be

: performed under Code Section X1 since this is a Pressure retaining part,

e) IPC 1s to supply the following rep

lacement parts:

1) Stem part (5) Anchor Darling Drawing 5287-2-2.

2) Disk nut part (64) Anchor Dar
3) Stem clamp, part (25) or stra
4) Valve disk part (4) Anchor Da

ling Drawing 5287-2-2,
ighten the bent stem ¢lamp,
rling Drawing 5287-2-5 or equivalent., A

Possible source is to remove a disk from the Black Fox valve without operator.

5) Valve stem Packings (parts 16
6) Replacement gasket part (18)

and 16A).

f) Since the disk is a pPressure retaining part, the use of a substitute disk
zust be resolved with the authorized code inspector,

g
$

g

¢

s

s 8) Check shafe dimensions and bonnet
: back seat can be achieved,

s h) Using the Procedure on Sheets 4-2
g I0M Manual) 170 the seat to the po
: 1) Reassezble th. valve per VPF 3238-
: 3) Reset limit - d torque switches an
$ are properly et, CAUTION: Opera
: having the switches pProperly set ¢
s Under close surveillance, Operate
H to assure that the limie stops are
: k) Check bonnet and stem leakage, cor
2 1) Assemble code data package to subs
:

s

(Rev,1)
M) In reassembly of _he disk to the ste
tach welded to the disk, Pare 11 wit

each other, Per Anchor Darling Drawing 93-14884 Rev.F (Sheet 4 o

nut material ig Al08 and the disk ma

Procedure for the welds and visually inspect for the absence of cracking in the

welds. The Anchor Darling “teld Rep
(h) only,

back seat dimensions to assure that a proper -

and 4-3 of VPF 3238-682-2 (Anchor Darling Valve

Int where a seal line is established. :
682-2 Sheets 5-4 and 5-5, :
d manually operate the valve to assure that they :
tion of the valve by means of the motor, without :
an lead to destruction of the back seat. :
the valve by means of the motor operator 3

@, the disk aue threads Part 117 are to be

h thiee one Inch long tack welds at 120" to "
{‘ ttih'i S'J"I‘J?B.}" tth.-sﬂ‘( oy
= ding

terial 1s SA352, Use we

resentative is required for Steps (b) through

"o ee
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” GENERAL ILICTRIC : : F2OR NO. 1315503
: : REVISION 3
* ~ ["FIE0 DEVIATION DISPOSITION —: NOV 2 4 1885 : SHIIT I oF &
REQUEST : s
: ~PRoJECT Clinton PIER ST 1 : FODR ORIGINATOR DATE
EQUIPMENT (5L OR DESCAISTION OR 30TE)  E22-7011 t J. T, Cochran ., 11-21-85
{ H —Hﬁwb-/ )

[ DOCUMENT NO. :S8 %0.: REV : TI:LE '
VPF 3238-682-2:TFiz.4 : Instruceion Manual Motor Cperated Carbeon Sta:el Valve
DEVIAIION DESCRIPTION NCMR 02-0563

Valve E22-F0ll has been damaged during tesc:

a) The integral Stellice back seat in the bonnet is cracked radially and cirzcunierentially,

i there is evidence of separation from the substracte.

: (CONTINUED ON SHEET 2)

SITE OC CONCURRENCE FIELD CONCURRENC
X. SUGGESTED DISP0SITIC) — EXPEDITED DISPOSITION

For ~art nusmbers refer to the reference, (Anchor Darling Dwg. 2999-3 Rev. D), Sheet 3 of thi:
FODk. The following steps may be performed out of order to effect repairs.

a) IPC to confira with Anchor Darling 5_.‘25‘:‘_5‘.‘1’. Bennet cag R¢ farpaired in conformance with

Code requirements within e—sismwesrmersss, site sch/eduling needs.
b) I?C to ship the valve Bonnet (pars 2) to Ancher Darling for replacezenty rf(.‘..',..

Moty
2L, DalE

(CONTINUED ON SHEET 2)
Cosc: 8T27% Material: 408-20122-510 L
DISPOSITION NEZD DATE 11-21-85 EXPEDITED DISPOSITION APPROVAL 2% . DATE
=~ | Same as Suggested Disposition. \ e0R RET’-'?\ENC"' ON ___\.
- Quality Control is to verify that field work is in compliance with shis F.C
ECA/ECN EIS FDI NO. N/R
SUSTLTICATION OF DISPOSITICN DECISICN (SAFETY, RELIAZLILIZY T

Damage to the valve back seat prevencs continued operaticn without repair., Actions
required by this FDDR will return the valve ¢o full code compliance condizicn which will
assure safe reliable operation.

DESIGN VERLFICAZION STAIDMENT

Ths dispesition will restore valve E22-TOLl %o an acceptable configuration Sased cnan
independent reviev and engineering judgement.

-~
22/ <~/ ] )
- 4 /7’ /] A /- g
sa— T RIIID 3t __F.F. Soich, Jb/ paze [/ RES
' 0743 BATE ¢ DAF NO. LF APPLICASLE t THIS IQUIRVENT 15 SAFEST IELST
Y wselsS 1R : TES X N0
’ QUALIZY = ¢ : T APPROVALS DATE  : SAFETY FUNCTION IS AFTICTD
/2 : T wo X
:_4/\:". AL SR . ‘COMPLISION ASCOPD TSCRRLIfR Io=eT
— ; , REQUIRED 3Y R.Z. : REautas
G_gmégfn Leatrerssn 11/2e)28  DISSRiI0eicy GoOE T, WOOE T % &
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:
:
*
:
H

!OUI?!!ST (DESCRIPTION AND/OR MPL) E22-FO1!

DEVIATION DESCRIPTION: (CONTINUED FROM SHEET 1)
B.) Ihe stez is galled for a length of approxizately 1% inches bolou the back seat

bevel surface. I

¢.) Field stem hardness measurements of RC 372, Brinell 333 cxc‘cd-uhc desired

maxiusuzm value of Brinell 300. "as -

d.) The disc separated from the stem and the stem retaining tinqs.a:c losc.
e.) There are scratch marks on the body disc guide surfaces. P

ot

L)
..."

SUCCESTED DISPOSITICN: (CONTINUED FROM SHEET 1) it

the back seat. Replacement by use of a seal welded insert is acceptable if Code

requirezents are 3aintained.

e)

d)
e)
£)

g)

h)
1)
P

&)

1)
a)

Replace the valve stem (part 5) with a stea having a Brinell hardness less than 300.
(I? Ca. to supply)

Provide replacement Retaining Ring stem (part 63) (I? CO. to supply)

Provide replacement valve stem packings parts 16 and 16A (IP Co. teo supply)

Provide replacement gasket (part 18). (I? Co. to supply’

Anchor-Darling to provide a Code Package update for the repairs which will maincain
the code status of the of the repaired valve.

Under the direction of an Anchor Darling field r-p'escn:a:‘ft perfor= steps 3, { and
1.

Reafurbish the valve beody disc guides to blend scratch marks.

Creck the disc seat =ating surface and refinish if recuired.

Reassezdle the valve using the existing disc (Part 4) disc nut (Part 84), and parts
from item b, ¢, d, e and £ above.

Peset limic switcches and manually operate the valve to assure that they are ;:ape:ly
set. CAUTION: Operacicn of the valve by zeans of the motor, withcut having the
svitches properly set can lead to destruction of the back seat.

Doder close surveillance, operate the valve by zeans of the motor cperator to

assure that the swizches are working properly.

Check bonnet and seat leakage, correct any observed leaks. .

Assezble code data package o substantiate accepcabilicy of valve repairs.

Ay

TOOR NO. _ LAl-35303 Rev. 0 SHEET T N SN
sPROJECT __ Clinton I DATE _. _ 11-21-35% Al
PEXPEDITID APPROVAL —— e —

B T T
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DATE OF)L3ED :
’ GENERAL ELZICTRIC : FDDR NO, LH1-5503
1

; ¢ REVISION
( IELD DEVIATION DISPOSITION : DEC 1 J 1985 SHEET 1 OF 5
2

REQUEST o
PROJEC Clinton 'sgnffs' I
EQUIPMENT (MPL OR DESCRIPTION OR BOTHS E22-F011]

DOCUMENT NO. :SH NO.: REV : TITLE

FDDR ORIGINATOR DATF

j. _F_: Egctan 12-18-8

VPF 3238-682-2:F1p.4 $ 3 _Instruction Manual Motor Operated Carbon Steel Valve
DEVIATION DESCRIPTION NCMR -05 DTF K684 ¥

This FDDR completelv supersedes 531-5353 Rev.0,

(Rev,0

Valve E22-F011 has been damaged during test:
a) The integral Stellite back seat in the bonnet is cracked radially and circumf.ren:ially.
there is ev.idence of separation from the substrate.

. (CONTINUED QN SHEET 2 OF THIS FDDR) ; v I,
SITE CONCURRENCE DATE/2// FIELD CONCURRENC!‘Q&"'V%QJMATE 1.,
X  SUGGESTED DISPOSITION EXPEDITED DISPOSITION
There is no technical change t;-Thav.O) therefore only this revision requires Justification

and verification.

(Rcv.Oz

For part numbers refer to the reference, (Anchor Darling Dwg. 2999-3 Rev. D), Sheet 3 of this

FDDR. The following Steps may be performed out of order to effect repairs,

a) IPC to confirm with Anchor Darling that the Bonnet can be repaired in conformance with
Code requirements within site scheduling needs.

b) IPC to ship the valve Boanet (part 2) to Anchor Darling for replacement of the back seat.

. (CONTINUED ON SHEET 2 OF THIS FDDR.
Cost: 8Y275 Material: 408-20122-910

(\ DISPOSITION NEED DATE 11-21-85 EXPEDITED DISPOSITION APPROVAL BY DATE
FINAL DISPOSITION

Same as Suggested Disposition,
Quality Control is to verify that field work is in compliance with this FDDR,

ECA/ECN EIS FDI NO, N/R
JUSTIFICATION OF DISPOSITION DECISION SAFETY, RELIABILITY)
Anchor/barlin; has designed a recessed drop-in brackae:é‘
bonnet replacing the damaged integral backseat. The b e
will be finished to permit either MT or PT acceptance ins
not affected,

DESIGN EERIFICATION STATEMENT

Verified by an independent review of the submitted data and based on engineering - -

judgement,
7. Gelon,
VERIFIEJ;Y g ’47

DATE [2~/7-9%"
PPROVALS TE, "+ DRF NO, IF APPLTCALLE t THIS EQUIPMENT IS SAFETY RELATED
(/.
7 ’ ; AZ rs . X NO

which will be seal welded to the
0. ins weld is recessed and
gﬂ§€13€$’$§.fczy and reliability are

: N/R ' YES
QUALITY APPROVALS DATE  : SAFETY FUNCTION 1S AFFECTED
N/R : YES NO X ‘
MATL APPL ENGR

:COHPLETION RECORD :SUPPLIER ACTION

t FIELD MANAGER

:
:

N/R : . REQUIRED BY R.E. : REQuIRED |
t DISTRIBUTION CODE t VES . MO X avES __ wo x ;'
; WTERNAL  EXTERNAL ; FIELD UORK GRDER WD, N
D e— ———— | DISPOSTTION COBLETE — 5iTE N
P — ~——  "STTE QUALITY COVTROL ‘]

- .. . - T ———— -y S e - s G e
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GENERAL ELECTRIC FIELD DEVIATION DISPOSITION REQUEST

- e

- ws

H

;FDDR NO, LH1-5503 Rev. | SHEET _ 2 OF 5 :
:PROJECT Clinton I DATE 12-18-85 3

*EXPEDITED APPROVAL

:!QUIPE!RT (DESCRIPTION AND/OR MPL) E22-F011

I

:DEVIATION DESCRIPTION: (CONTINUED FROM SHEET 1)
b.) The stem is galled for a length of approximately 1! inches below the back seat
bevel surface.
¢.) Field stem hardness measurements of RC 372, Brinell 333 exceed the desired
maxiumum value of Brinell 300.
d.) The disc separated from the stem and the ste: retaining rings are lost.
e.) There are scratch marks on the body disc guide surfaces.

..

(Rev.1)
Review and approval is requested of Anchor/Darling Drawing 2999-1 Pev.(J) for
application to Clinton valve E22-FOll.

E

3

t

:

:

:

+SUGGESTED DISPOSITION: (CONTINUED FROM SHEET 1)

t Replacement by use of a seal welded insert is acceptable if Code requirements are

: wmaintained. ’

t ¢) Replace the valve stem (part 5) with a stem having a Brinell hardness less than 300.
: (IP Co. to supply) ‘

t d) Provide replacement Retaining Ring stem (part 63) (IP CO. to supply)

t e) Provide replacement valve stem packings parts 16 and 16A (IP Co. to supply)

: £) Provide replacement gasket (part 18). (IP Co. to supply)

t g) Aachor-Darling to provide a Code Package update for the repairs which will maintain
H the code status of the of the repaired valve.

s Under the direction of an Anchor Darling field representative perform steps h, 1 and
: j.

t h) Refurbish the valve body disc guides to blend scratch marks.

t 1) Check the disc seat mating surface and refinish if required.

¢t 3) Reassemble the valve using the existing disc (Part 4) disc nut (Part 64), and parts
s

:

H

H

H

H

:

t

s

t

$

s

s

H

s

H

from item b, ¢, d, e and f above.

k) Reset limit switches and manually operate the valve to assure that they are properly
set. CAUTION: Operation of the valve by means of the motor, without having the
switches properly set can lead to destruction of the back seat. .
Under close surveillance, operate the valve by means of the motor operator to
assure that the switches are working properly.

1) Check bonnet and seat leakage, correct any observed leaks.

m) Assemble code data package to substantiate acceptability of valve repairs.

SE GE SR SR SR R SR SR SR SR SR SE B Sa SR SR SR SR SR A% % SR SR S8 S8 S8 B8 S8 SR SR S8 SR we s w

(Rev.l)

Anchor/Darling Drawirg 2999-3 Rev. (J) depicting a modified bonnet to accept a croé}n
backseat is approved for valve E22-F0ll at Clinton Station, Sheet 4 of this FDDR.

fe

13)igin "

General Electric to incorporate Anchor/Darling Draving 2999-3 Rev. (J) into the vendor H
print file for valve E22-F0l1]1 at Clinton Station. !
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1SSUED Mot 1 oe 27
t  DATE OF 1SSUE :
GENERAL ELECTRIC : FEB 0 6 1986 : FDDR NO. LH1-5503
. : REVISION -
‘ ATION DI TON : PSE & SI : SHEET __or__2
REQUEST : :
TPrOJECT - Clinton UNIT 1 : FDDK ORIGINATOR DATE
EQUIPMENT (MPL OR DESCRIPTION OR BOTH)  E22-FO01T  : G. L. Moore 2/6/86

t ¥ L P1lvra 2/els¢
|DOCUMENT NO. :SH NO,: REV : TITLE £

LVPF 3238-682-2: Fig.4: : Instruction Manual, Motor Opevated Carbon Steel Valve
DEVIATION DESCRIPTION — JE=793

This FDDR supplements LH1-5503 Rev. 1.
as requested that the Anchor Darling Valve Company representative presence be
made non-mandatory.

Eﬁihgi "Under the difcction of an Anchor Darling Field representative perform steps h, 1,
and §" to "when performing steps h, 1, and j, seek the guidance of the Anchor Darling Field
representative as his availability permits"

Cost: BY27S Material: None
‘DISPOSITION NEED DATE 2/7/86 EXPEDITED DISPOSITLON APPROVAL BY DATE
NAL SITION

Same as suggested,

@C ~MNowe . 4% .?/o’/x‘
‘ ECA/ECN  N/R FDI NO, N/R

LO » L ‘)
I.P. Co. has accomplished this same task previously and nothing to be done is firreversible.

IGN CATION STA NT !

The disposition is verified to be adequate by reviewing LH1-5503 Rev. 1, VPF 3238-682-2,
and by engineering judgment.

|
|

VERIFIED BY o DATE 3/ |
" DEF NO, 1.0 APPLICABL THIY EQUIPGENT 18 SAFETY RELATED

: N/R t YES X NO
t = APPROVA.S  DATE : SAFETY FUNCTION 1S AFFECTED A
: ' YES ___ NO X |
: {COMPLETION RECORD :SUPPLIER ACTION
‘ , REQUIRED BY R.E. : REQUIRED |
¢~ DIBTRIBUTION CODE ¢ '°° —m MO X OYES _ WO X |
el EXTERNAL  '=T¥LD WORK ORDER 70, |
» {
X "“DISPOSITION COMPLETE  DAIE s
. . |
H 2m. "
: : oL !
! ' -!
T 1 FIELD MANAGER |
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+ DOCUMENT TITLE/TYPE

FIELD DEVIATION DISPOSITION

AFFECTED DOCUMENTS LIST

@ = Documents Transmitted to Document Control Center

* = Documents Transferred to S&L for Maintenance
SCHEDULE COMMIIMENTS TO MEET ESTABLISHED SOP CYCLE DATES

GENERAL ELECTRIC

: No Documents Affected

¢ DOCUMENT ID KO,
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' Proe Qe d7/
$ : '
: DATE OF ISSUE SUED :
GCENERAL ELECTRIC : : FDDR NO, LH1-5503
: FEB 07 1988 ¢ REVISION - )
“FIELD DEVIATION DISPOSITION : : SHEET 1 OF 7
REQUEST : . ;
“PROJECT Clinton wxr‘m"‘f“’—: FDDR ORIGINATOR DATE
EQUIPMENT (MPL OR DESCRIPIION UR BOIH)  E22-FOIT ¢ J. T. Cochran 2/17/86
§ o B
"DOCUMENT NO. :SH NO.: REV : TITLE 3‘-‘%’_‘6
VPF 3238-682-2: Fig.4: H Instruction Manual, Motor Operated Carbon Steel Valve

CRI N - C - DTF
This FDDR supplements LHI-5503) Rev, O Rev. | and Rev. 2.
(Rev. 0)

Valve E22-FOl1 has been damaged during test:
a) The integral Stellite back seat in the bonnet is cracked radially and circumferentially,
there is evidence of separation from the substrate.

/
(CONTINUED ON SHEET 2) al. 4.%/
st g coucmumcz%#ﬁ mn% FIELD CONCURRENCE * X2liontl/  DATES-F-F
SPOSTITON OSTTION & k6 27-80

For part numbers refer to the reference, (Anchor Darling Dwg. 2999-3 Rev. D), Sheet < of this

FDDR. The following steps may be performed out of order to effect repairs.

a) IPC to confirm with Anchor Darling that the Bonnet can be repaired in conformance with
Code reqirements within site scheduling needs.

b) IPC to ship the valve Bonnet (part 2) te Anchor Darling for replacement of the back seat.

Cost: 8Y274 Material: IP Co. to supply (CONTINVED ON SHEET 2)
DISPOSITION NEED DATE 2/7/86 EXPEDITED DISPOSITION APPROVAL BY DATE
) ZION

Same as suggested disposition.
Quality control is to verify that field work is iq'eouplianCl with“this FDDRT '
‘-0 - Biga L

ol L

' e

ECA/ECN EBIS-: M=% *% -+ "% pnr w0, “N/R
Wﬂmmﬁm

Anchor/Darling has designed a recessed drop-in back seat which will be seal welded to the
bonnet replacing the damaged integral backseat. The bonnet to insert weld is recessed and
will be finished to permit either MT or PT acceptance inspection. Safety and reliability
are not affected. The presence of an Anchor Darling representative is non-mandatory, sivce
L.P. has accomplished this same task previously and nothing to be done is irreversible.

Use of equivalent parts from the spare Black Fox valve is justified because the valves were
made to equivalent purchase specification, (CONTINUED ON SHEET 3)

DESIGN VE%T?TCA ON STATEMEN

Rev, 1 Verified based on submitted data as reviewed by C. T. Nieh,.

Rev, 2 Verified based on independent review of the disposition desciibed in Rev, 1.

(CONTINUED ON SH&E{Igizn Y

NO, PL Q

N/R : YES X NO

APPROVALS DATE  : SAFETY FUNCTION IS AFFECTED
o A
N/R ’ :Eo'ﬁ'x."ﬁxﬁn' RECORD :SUPPLIER ACTION
.’/f.".l ot 74 DISTRIBUTION CODE ' —— -t ’ J— aulben
3 MANAGHR ¢

INT¥RNAL EXTERNAL !m

: -L [§] - NO,
:m DATE
— :“ﬁt QUALITY CONTROL

:
t FIELL MANAGER

A-7-74

e T I S I
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: GENERAL ELECTRIC FIELD DEVIATION DISPOSITION REQUEST
H

:FDDR NO. LH1=5503 Rev, 3 SHEET 2 OF 7
tPROJECT ~ Clinton I DATE 2/7/86

*EXPEDITED APPROVAL

:EQQIPﬂ!NT (DESCRIPTION AND/OR MPL) E22-FO11

DEVIATION DESCRIPTION: (CONTINUED FROM SHEET 1)
e stem is galled for a length of approximately 1 1/2 inches below the back seat
bevel surface.
¢) Field stem hardness measurements of RC 372, Brinell 333 exceed the desired maximum
value of Brinell 300,
d) The disc separated from the stem and the stem retaining rings are lost.
e) There are scratch marks on the body disc guide surfaces.

(Rev., I .

Review and approval is requested of Anchor/Darling Drawing 2999-31 Rev. (J) for
application to Clinton valve E22-FOL1. -

(Rev, 2

I.P. Co. has requested that the Anchor Darling Valve Company representative presence
be made non-mandatory.

?lov. 3%
a +P. Co. has requested approval to use packing gland parts and stem clamp narts from
the spare "Black Fox" valve, and to install new disc and disc nut.
b) Actual hardness tast data of the new valve stem supplied by I.P, Co. is documented on
sheet 4 of this FDDR. Hardness exceeds Brinell 300 in some places.
SUCGESTED DISPOSITION: (CONTINUED FROM SHEET 1)

Replacement by use of a seal welded insert is acceptable {f Code requirements are

maintained.

¢) Replace the valve stem (part 5) with a stem having a Brinell hardness less than 300.
(IP Co. to supply)

d) Provide replacement Retaining Ring stem (part 63) (IP Co. to supply)

e) Provide replacement valve stem packings parts 16 and 16A (IP Co. to supply)

f) Provide replacement gasket (part 18). (IP Co. to supply)

8) The following items from the spare "Black Fox:" valve are approved for incorporation
in the reassembly of E22-FOll; stem clamp (Part 25), as modified by FDDR LH1-5570
Rev, 0, gland flange (Part 30), gland (Part 7), gland nuts (part 22), gland bolts
(part 21), two keys (stem clamp) (part 25a), and set screws (part 17)

h) Anchor-Darling to provide a Code Package update for the repairs which will maintain
the code status of the repaired valve. When p r{p %n‘ feps h, 1, and § seek the
guidance of the Anchor Darling Field represent vdtgi'hl! availability permits.

1) Refurbish the valve body disc guides to blend scratch marks.

J) Check the disc seat mating surface and refinish if required in accordance with
sheets 4~2 and 4-3 of VPF 3238-682-2,

k) Accept the IP Co, - supplied stem as-is. Reassemble the valve using IP Co, supplied
disc (Part 4), disc nut (Part 64), and parts from item b, €, d, e f and g above.
Perform reassembly per VPF 3238-682-2 gheets 5-4 and 5-5,

U G0 S0 G0 S5 S0 % S S SR G0 G0 S0 TE SO S SE S0 S TE ST SR S0 S0 06 S0 G0 G0 T 00 SU S0 S0 G0 S0 SO S5 OO S 8 e e e e
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GENERAL ELECTRIC FIELD DEVIATION DISPOSITION REQUEST

! S——

e wR we e we

:FDDR NO., LH1-5503 Rev. J THEET 3 OF 7
tPROJECT ~ Clinton 1 DATE 277786

EXPEDITED APPROVAL
:

:IQUIPHERT (DESCRIPTION AND/OR MPL) E22-FOll

. en we we

SUCGESTED DISPOSITION: (CONTINUED FROM SHEET 2)

eset limit switches and manually operate the valve to assure that they are properly
set. CAUTION: Operation of the valve by means of the motor, without
having the switches properly set, can lead to destruction of the back seat.
Under clcee surveillance, operate the valve of the motor operator to assure
that the switches are working properly.

m) Check bonnet and seat leakage, correct any observed lesks.

n) Assembly code data package to substantiate acceptability of valve repairs.

Anchor/Darling Drawing 2999-3 Rev. (J) depicting a modified bonnet to accept a
drop in back seat is approved for valve E22-FOll at Clinton Station, Sheet 6 of this
FDDR.

General Electric to incorporate Anchor/Darling Drawing 2999-3 Rev. (J) into
the vendor print file for valve E22-FOll at Clinton Station.

JUSTIFICATION: (CONTINUED FROM SHEET 1)

e wate--wettea surfaces of the IP Co. - supplied valve stem have hardness less than
or just slightly above Brinell 300; this indicates an acceptable condition of heat
treat of the stem in the area of concern.

DESIGN VERIFICATION STATEMENT (CONTINUED FROM SHEET 1)

Rev, 3 Verified by review of data submitted by IP Co. (Sheet 4) and by comparison
of parts descriptions of VPF 3238-682-2, Fig. 4, with the descriptions of the
replacement parts from the Black Fox valve drawing. o AL (17-94)
The disposizion restores the valve to the condition intended by the friginal design.

VERIFIED BY4{L.IA sore Date 2/7/86
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