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REACTOR VESSEL ASSEMBLY / DISASSEMBLY INSTRUCTIONS

'

. _ . .

1.0 PURPOSE

This procedure provides instructior, for the assembly
and disaastmbly of the reactor vessel including
requirements for vessel preparation for and recoveryfrom a refueling or fueling exercise.

.

2.0 PRECAUTIOFS A_ND LIMITATIONS

2.1 GENERAL
,

2.1.1 Exercise care when handling equipment above the
reactor.

2.1.2 Comply with instructionn identified on the RWP for this <
(3 job anf. be aware of the potential for high radiationlevels.v'

2.1.3 Spottsrs and guide ropes should be used while lifting
and moving large componento..

I2.1.4 A radiation survey must be completed prior to any work
being conducted in a contaminated or potentially
contaminated area for possible issuance of a Radiation
Work Permit.

-

2.1.5 Personnel and material accountability shall be in
accordance with Procedure 00254-C, " Plant
Housekeeping / Material Condition Program". Small itemssuch as pens, badges, binocularo, etc., shall be taped
or secured to the person by lanyards and tools shall be
rathered. Tools and equipment used in one operation
should be cleared from the immediate area beforeproceeding to the next operation.

2.1.6 Steps involving cleaning operations or tool
setup / breakdown may be accomplished at any time as long
as it is completed prior to time needed.

.
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. 2.2 INSTRUMENT PORT CONOSEALS
,

~2.2.1 During disassembly some parts may have high quantities
of loose surface contamination and should be treated
as directed by the Health Physics Technician.

. .f 2,2.2 Handle all parts with particular care to prevent damage
which would affect seal integrity.'

2.2.3 Cleanliness is of the utmost importance in the conoseal
joint. Assemble the joint using clean white lint free -

.

,g cloth and/or rubber gloues.
;2
e? 2,2.4 Ensure Health Physics tre.itoring of the immediate area

3 fcr increases in strborne activity during this
gJ operation.

_

477
Qt 2.3 REACTOR VESSEL STUDS

.

2.3.1 Care should be exercised when takir.g elongation
ruasurements during the stud tensioning process to
eliminate time consur.ing corrections,

2.3.2 Do not detension studs until the vessel water and metalg'
i temperature is below 140*F and the pressure is reduced

to 0 poig. The metal temperature must be equal to or ,
as calculated per Procedure 55023-C,

greater than RTIncoreIrradiaN$nSpecimens",but less than 140'Fh when studs are tensioned or detensioned,

2.3.3 Do not pressurize the stud tensioners unless the stud-

tensioner puller bar is completely engaged on the
assembled stud.

2,3.4 All st.uds, nuts, and washers should be heat in matched
'

numbered sets and shall be installed in the appropriate
'

stud hole in the pressure vessel.

- -2.3.5 After setting of the reactor vessel head, the water
level in the vessel should not be raised closer than 48
inches (ELEV. 190') to the vessel flange prior to

'

tensioning the first six studs.

2.3.6 Measuring rods shall not be interchanged or replaced
after the original depth readings have been recorded.

'
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2.3.7 Maximum Stud Tensioner Hydraulic Pum) Pressure shall
(~')A(. not exceed 9500 psi unless approved by the cognizant

Maintenance Foreman.

2.3.8 Constantly exercise :are throughout all senps of this
procedure to prevent damage to threads aad surfaces of
all parts and components and to ensure cleanliness at
all times.

2.4 REACTOR VESSEL HEAD

CAUTION

Inadvertent containment ventilation
isolation may occur during the movement
of the Reactor Vessel head from the
Reactor cavity to the head stand
or from the head stand to the Reactor
cavity. Ensure Health Physics and
operations initiate compensatory actions
to prevent inadvertent actuation.

2.4.1 Whenever raising or lowering the head, constantly
monitor the load cell for changes which would indicate
binding or interferenes,

at

,f] 2.4.2 All personnel should avoid exposure to the underside of
\ the Reactor Vessel Head as much as possible,

2.4.3 All tools and equipment used in the cavity during the.
,

time the vessel head is removed must have lanyards
attached and inventoried in and out of the cavity as
per Procedura 00254-C, " Plant Housekeeping / Material
Condition Program". j

2.4.4 The 0-rings shall be replaced with the head on the -

;

storage aedestal. The 0-rings should be replaced | |

before tae head is lifted from the pedestal for i
installation. This will eliminate possible 0-ring b,

| contamination from dust or foreign materials.
!

2.4.5 All personnel shall wear clean, white, lint-free
cotton / rubber gloves for all cleaning and handling of
the 0-rings.

2.4.6 During movement of the reactor vessel head, the safe
load path as outlined in Figure 5 shall be followed.
Within the defined safe load path the specified load
shall not be lifted greater than five fent above the
operating deck (220 foot elevation).

2.4.7 The reactor vessel head and associated equipment shall'
('N)(_ be hardled with care, to prevent inadvertent contact

with echer componencs,

~

mm
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I ) 2.4.8 Whenever the reactor vessel herd is being raised or
'~' lowered the first and last foot once tha reactor

vessel, the polar crane should be controlled at slow
speed to preclude damage to closely mating components.
Crane speed during other phases of handling shall be
consistent with safe moving practices of critical
components.

2.4.9 The reactor vessel head shall be maintained no closer
than one foot to the refueling caniqi water level. |

2.4.10 A direct method of voice communientions shall be
provide 1 between the polar crane operator and the
person on the refueling floor directing the vessel head
lift. A backup method of voice coemunications during
reactor vessel head lifts is highly recommended.

2.4.11 Do not twist the knurled incore thermocouple connectora
during disassembly or reassembly.

,

'

2.5 INTERNALS / LIFT RIG

2.5.1 Do not submerge the load cell at any time. If it is
accidently submerged thoroughly dry, check, and
re-mero if necessary. -<

O
(_ / 2.5.2 During mv.ement of the reactor vessel upper internals,

the safe load math as outlined in Figure 6 shall be
followed. Within the defined safe load path the
specified load shall not be lifted greater than 24.5.

feet from its original position.
,

2.5.3 A direct method of voice communications shall be
provided between the polar crane operator and the
person on the refueling floor directing the internals
lift. A backup method of voice communications during
internals lifts is highly recommended.

3.0 PREREQUISITES AND INITIAL CONDITIONS

NOTE

|
Unless otherwise noted Section 1

3.1 applies to all instruct 1,ns.

3.1 GENERAL PLANT CONDITIONS FOR PERFORMING VESSEL
*L* ASSEMBLY / DISASSEMBLY

3.1.1 Health Physics has issued the appropriate RWPs per
Procedure 43007-C, " Issuance, Use, And Control Of
Radiation Work Permits".r' s.

-

t

.s! I
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I\- ) 3.1.2 Verify that a Quality Control (QC) representative has
signed the " Data Sheet" indicating QC review of
procedure for HOLD POINTS. If HOLD POINTS are
indicated, QC should be notified 4 hours prior to
starting work.

[
3.2 The Polar Crane has been checked out in accordance with
*/* Procedure 27305-C, " Reactor Polar Crane Service Check".

3.3 All applicable equipment has been checked out in
*/* accordance with Procedure 93100-C, " Refueling Tools And

Equipment Preservice Inspection / Checkout".

3.4 All sling, straps, and shackles to be used are in
*/* accordance with Procedure 20425-C, " Control Of

Refueling Lifting And Rigging Equipment."

3.5 HEAD VENT PIPING

3.5.1 The reactor vessel water level is 6 inches (minimum)
below the reactor vessel flange.

3.5.2 The reactor vessel head har been vented, per Procedure
13005-1 or 1300S-2,'" Reactor Coolant Systen Draining".

-t

r'' 3.5.3 The reactor vessel head venting has been sampled per( Procedure 43002-C, " Airborne Radioactivity Sampling And
Evaluation".

3.6 REACTOR VFSSEL STUD TENSIONING /DETENSIGNING.

3.6.1 The On-Shift Operations Supervisor (OSOS) has confirmed
that plant conditions are in order for a mode change
and has given approval for stud detensioning/
tensioning. -

3.6.2 The reactor vessel, vessel head, stude, nuts, and
washers temperature is greater than RTNDT, but less
than or equal to 140*F.

3.6.3 The reactor vessel water level is 48 inches
(minimum)/(Elev.190') below the vessel flange prior to
any tensioning and 24 inches (minimum)/(Elev. 192)
prior To detensioning operations.

3.6,4 Plant air (260 to 400 scfm at 100 pai recommended) for
the stud tensioners is available.

3.6.5 The source range and audio count in Containment is on
and operational.

.,-,,
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('-) 3.7 REACTOR VESSEL 0-RING 1NSTALLATIOT
*/*

New 0-Rings have been stored in their container around
the reactor vessel head storage stand.

4.0 INSTRUCTIONS
*L*
4.1 Assemble an access platform from the operating floor

.

'

(Elevation 220 feet) to the missile shield.
4.2 SEISMIC TIE RODS
*/*

NOTE

With proper care, reismic tie
roda may be disconnected and
stored without the aid of
the polar crane.

4.2.1 Attach a nylon st cp to the seismic tie rod at a point.'
close to the cavity wall.

4.2.2 With the appropriate rigging taking the weight off the
tie rod, remove the cotter pin from the tie rod ,,

,T connecting pin and the connecting pin from the tie rod
( ) clevis-cavity wall lug.

,

3k MOTE
.

These rods may have to be
'31 voted downward and
:sorizontally to clear the
cavity walls prior to pivoting
upward to engage with the ,;~

supportc on the missile shield.
1
'

4.2.3 Pivot the tio rod up into the tie rod support on the
missile shield. Lock in place.

4.2.4 Replace- the previously removed connecting pin and
cotter pin into the uprighted tie rod clevis.

4.2.5 Repeat Steps 4.2.1 through 4.2.4 for each of the 6
*L* seismic tie rods.

'

, ~ ~
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(f 4 .- 3 -CABLE-DTSCONNECTS

NOTE

Subsection 4.3 may be
,

accomplished now or any time
prior to Step'4.15. If'
accomplished now, however, a
480V power cable will have to
be connected to the receptacle
at the bottom of the throud to
arovide power to the radial arm

;

aoists.
'

,

4.3.1 -Ensure identification tags are on the cable connections
fer esse in reassembly.

4.3.2 Disconnect all cables at the outside of the connactor
-plate. Document on Data Sheet 4

'

4.3.3 Store all cabics in the racks on the tray.

'4.3.4 Unlatch the tray restraints at the shroud.

CAUTION -<

Carefully monitor the flexing
of the cabling so that no
excessive binding occurs.

.

.4.3.5 Using tha reactor head electric cable tray winches,
pivot-the cable tray upward into the supports on the
Steam Generator wall.

NOTE

Should the cable tray vinches
become disabled, other means
to lift the cable trays may
be used. ''

.

-4.3.6: Lock the cable tray in the stored position.
4.3.7- Repeat = Steps 4.3.1 through 4.3.6 for the other

{*/* cable tray.

4.3.8 Connect.480V power cable for the radial arm hoist if
-

' ,*2 -required.
.

-g-c .

(m i
.

.

$
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]) 4,4 REMOVAL OF ' REACTOR HEAD INSULATION-

NOTE

Subsection 4.4 may be ac romplished
now or at any time prior to
Subsection 4.10,

4.4.1 Loosen and store attaching fasteners.

4.4.2 Using proper lifting equipment, carefully hand maneuver |the section of insulation clear of the reactor vessel
he:ad .

4.4.3 Remove the section to a designated lay-down area.

4.4.4 Repeat Steps 4.4.1 through 4.4.3 for each of the 9
*l*, insulation sections.

4.5 Before proceeding with any further work in this
*/* procedure the Vessel (Reactor Coolant Sy" stem) water

level must be brought to a minimum of 24 (Elev. 192') |
inches below the reactor vessel (RV) flange and the RV
head must have been vented and sampled to assure safe
working conditions.

) 4.6 HEAD VENT PIPING

Prerequisites 3.1 and 3.5 apply to this wetion. |
'

NOTE

Subsection 4.6 may be
accomplished at any time after
venting and sampling occur but
must be completed prior to
Subsection 4.10.

4.6.1 Using proper rigging equipment, attach nylon straps to
the head vent removable spool
P.V Head and the cavity floor. piece located between the

4.6.2 Disconnect flanges and cover the pipe ends to ke..
interiors clean.

4.6.3 Move the spool piece to a designated lay-down area.
*/*

, .

I

.
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NOTE

The following work must be
completed prior to Step
4.16.6.

4.6.4 Clean and coat each of the flange 1/2 inch nur and bolt
threads and bolt head undersides with Never-Seez Pure
Nickel Special.

4.6.5 Install the blind flange over the vent flange through
the cavity floor at approxicately the 328' azimuth $or
Unit 1 or the 211' azimuth far Unit 2. Use the old
spiral wound gasket if possible.

4.6.6 Torque the 1/2 inch bolts in a three-step method cross
*/* pattern to 300 foot pounds.

4.7 REACTOR VESSEL LEVEL INSTRUMENTATION SYSTEM (RVLIS)

NOTE +

'Subsection 4.7 may be
accomplished any time after
venting and sampling occur but -<

(~) must be completed prior to
(/ Step 4.10.15,

4.7.1 Disconnect Swagelok fittings which attach the tube
sections from the RV Head to the senaors. Cover all.

four ends of the tubing to keep their interiors clean.

4.7.2 Remove tubing to e designated lay-down area.
*/*

9

4.8 SEAL TABLE PREPARATION

NOTE

Subsection 4.8 may be
accomplished any time after
Step 4.5 has occurred but must
be completed prior to
Step 4.16.6.

4.8.1 The seal table system will be prepared for refueling in
*/* accordance with Procedure 93280-C, " Flux Thimble
~~~

Withdrawal And Reinsertion For Refueling".

I (~ .

'N_ \
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*,m() 4.9 INSTRUMENT PORT-CONOSEAL DISASSEMBLY
_

'

~

*L*
NOTE

Subsection 4.] may be
accomplished any time after
vaating c.nd sampling occur, but
must be completed prio- to
Subsection 4.10.

4.9.1 Lower the thermocouple protective sleeves and all other
necessary tools and equipment to the reactor flange
elevation using proper rigging equipucnt

4.9.2 Unlatch and open the appropriate doors on the suroud
(approximate azimuth 23', 67', 147', 247').

CAUTION

Do NOT twist the knurled thermo-
couple connectors during ascembly. ,

4.9.3 Disconnect the thermocouple wiring making sure it is
labeled for ease in later reconnections. Document on -<

(?) Data Sheet 4.
1.s

NOTE

Refer to Figures 3 and 4 for,

item numbers.

4.9.4 Remove lock wire (Item 13). -

4.9.5 Loosen all six jack screws and remove at least two of *

the jack screws. (Item 5).

4.9.6 Remove the split ring (Item 4) and the jack screw place
(Item 3). Remove the remaining jack screws from the
jack screw plate.

4.9.7 Remove the coupling assembly (Item 8) by completely
removing one bolt and loosening the rest. .teins tall
the bolt in the coupling assembly after removing the
assembly.from the flange.

4.9.8 Carefully remove male flange (Item 1).

4.9.9 Remove and discard upper conoseal gasket (Item 8).
,- .

~j '
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4.9.10 Remove and-discard lower conoseal gasket (Item 7) using
the removal tool (Item 16) if required.

4.9.11 Place approved tape over top and bottom of the male
flange to keep interior clean and protect sealing
surface.

NOTE

Coneseals must he labeled
-for their original location .

or azimuth."

4.9.12 Package, protect, label and ecore, in a designated
lay-down area, all components removed in Steps 4.9,4
through 4.9.8.

4.9.13 Install 0-ring at the top of thermocouple column
assembly.

.

NOTE
.

Neolube i 1 or i 2 or GE
Versilube 392 may be used
on the 0-rings to enhance -<

"'i
1(G

sealing capabilities.

4.9.14 Install the thermocouple protective-aleeve.
.

CAUTION
;_

.

In Step 4.9.1~, it is possible
to inst.all the soring
incorrectly: 180' from its
proper position. When properly *

:

installed no part of the spring
will protrude outside the -

diameter of the protective
_

sleeve.

Ir 9.15 Install the protective sleeve holding spring.-
4.9.16 Repeat Steps 4.9.1 through-4.9.15 for each of the
*,f*_ four instrument ports.

4.9.17- ' Clean job area and remove all tools and equipment.

~

O <

.
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\_ / 4.10 STUD DETENSIONING
*/*

Prerequisites 3.1, 3.2, 3.3, 3.4 and 3.6 apply to this }
'~

ie crion.
NOTE

Lhen sotting and hooking up
the stud tensioners, pay
particuler attention that
tensioner Number 1 is hooked
to the hydraulic pump for use
in the 146 to 454 stud area.
The remaining five tensioners
are interchangeable in position.
(See Figure 1.)

Sections 4.6 and 4.7 should be completed prior to
proceeding with this sectica.

4.10.1 Lower the stud tensioners into the reactor cavity using
the polar crane auxiliary hoist and transfer each to
ito associattd radial arm hoist assambly.

4.10.2 Station each tensioner near its first secup position,
i.e., tensioner il to stud #46, f 2 ro stud #37, #3 to -<

{y,} stud #28, #4 to stud 119, 15 to stud #10, and 16 to
L stud 11.

)
4.10.3 Lower the hydraulic pump assembly into the reactor

cavity using the polar crane auxiliary boist, and.

station it in the southwest (northeast for Unit 2)
corner of tha 194 elevation area.

4.10.4 Lower the tensioner hose sets into the cavity and hook ,

up as follows: .

NOTE

Figures 1 and 2 may be used as )
an aid in hose hookup.

4.10.4.1 Connect the two, 12-foot long, 3/8-inch diameter, high
pressure hydraulic hosen between the tensioners to
couplings on either side of the cylinder. To connect
the coupling, remove the dust cap which protecta the
body half and push the male tip into the body. Then
screw on the collar until it bottoms. The collar is a
free fit and should almost spin on, however, it must be
bottomed for the hydraulic fluid to flow freely.

,y, .

k ,! i
m

l
,~,
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/ 4.10.4.2 Connect the 12-foot long, 1/4-inch diameter, low
pressure hydraulfc, hose (bypass valve signal) between |
the tensioners to the union cdaptera located just above

'

the high pressure couplings.

4.10.4.3 Connect the black, 12-foot long, 1/4-inch diameter, air
hose (piston return) between the tensioners to the4

couplings located on the front portion of the too
plate.

4.10.4.4 Connect the red, 12-foot long, 1/4-inch diameter, air
hose (air signal) between the tensioners to the
couplings located on the top left and right hand side
of the top plate.

4.10.4.5 Connect the single 12-foot long, 1/4-inch diameter, air
hose (air signal) between tensioner 16 and tensioner
#1. '

4'.10.4.6 Repeat Steps 4.10.4.1 through 4.10.4.4 for each of che -
five 12-fooc long hose sets. -

4,10.4.7 Connect each of the hoses in the 35-foot long set>

'

betwe.en tensioner #1 and the pumping assembly in the
c

- same manner as the interconnecting hosea in Steps -<
_.

4.10.4.1 through 4.10.4.4.

4.10.5 Connect the plant air supply to the pumping assembly
through the two 1-inch female pile connections located,

on the upper 'lef t hand side of t ie puinp. Oae or both.

connections may be used to provide an adequate supply
however, if only one connector is used, the other must
be p1vgged.

WARNING ;
-

i-

E DO NOT CLOSE TFE PUMP RELEASE
'

VALVE Olt PUSH THE AIR VALVE
UNLESS ALL TENSIONER HOSES ARE
CONNECTED AND THE TENSIONERS
ARE FULLY SEATED ON THE VESSEL
FLANGE WITH THE WEIGHT OFF THE
HOIST ENOUGH TO LOCK THE PULL
SYSTEM TO THE STUD THERE-BY
ACTIVATING THE LIMIT SWITCH.

,

-

.

u

O
'

,
.

-

-
.
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:( ) NOTES
~

a. When lowering a tensioner onto
a stud,-it is best to une the
buddy system, i.e., one man
operating the hoist while the
othe1: man guides the tensioner
over the stud by use of the two
handles provided on the front
of the tensioner,

b. Table 2 nay-be cut spart and
taped securely to its
respective tensioner to be used
as a sequence guide in the
detensioning operation.

4.10.6 Using the individual radial arm hoist assemblies, lower
each tensioner over its first stud as seen on the
sequence guide (Table 2).

,

4.10.7 Ensure that each tensioner is seated flush on the head
flange and the tensioner pull system is locked to the
stud.,

('S NOTE
l V
~

If adjustments to the tensionera
are needed to cause the tensioner
tu latch, these adjustments may.

be made without generating a
Maintenance Work Order.

NOTE

Detensioning is done in two passes |
with an inte.rmediate pressure
of 4700 psi for the first pass
.snd 0 psi for the second pcss.
A pass consists of nine set-ups
or nine eets of six studs eaca.

4.10.8 Uotify tha OSOS for approval to beg"in detensioning in
accordance with Procedure 12007-C, Refueling Entry".

,

L 4.10.9 Close the relecse valve on the pumping assembly, then
| depress and hold the air valvs.

1 ',r~$
%.) '

'
|wn
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CAUTION

Maximum hydraulic pump pressure
shall not exceed 9500 psi.

4.10.10 Continue pumping operation until all six spherical nuts
can be moved. This can be accomplished by inserting
the torque handle into one of the holes in the upper
portion of the spherical nut and holding a slight i

pressure in the counter clockwise direction while
pumping is in progresu.

4.10.11 When all six nuts are loose, release the air valve,
then back off at least one full turn (18 holes) on each |nut.

4.10.12 Slouly open the release valve and allow the hydraulic
pressure to be reduced to the intermediate pressure.
Close the release valve.

NOTE |

The torque handle is preset to '

delivar the rec uired torque.
? ?. must be usec in a vertical -<

gg position with the marked pivot
g pin.

4.10.13 When the intermediate pressure has been obtained,
insert the toroue handle into each nut and turn.

clockwise until the nut bottoms, then apply force to
the hat.dle until an audible click is heard. This will
seat the nut at the lower elongation value.

4.10.14 After all six nuts have been resented, open the release .

valve and allow the hydraulic pressure to drop to zero.
|

4.10.15 Carefully raise the tensioners clear of the studs using
the individual radial arm hoists attached. c

NOTE ,

I
Section 4.7 must be completed
before proceeding.

4.10.16 When all six tensioners are clear of their respective i

scudo, move them to their next set-up.
:

.

-

u.
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() 4.10.17 Repeat Steps 4.10.7 through 4.10.i'6 for each of the
nine set-ups of this pass.

,

4.10.18 If detensioning from a normal operating condition (two
*/* pase process), the intermediate pressure will be 4700

psi for the first mass. On the second pass, after the
nuts have been backed off one full turn, do not reseat,
but reduce pressure to zero leaving the nuts free for
removal.

NOTE

It is sometimes necessary to
go back and release a stuck or
locked nut on a stud after the
detensioning process is
complete. Remember that all
tensioners must be locked
to a stud before raising the
hydraulic pressure. This can
be accomplished by locking on
to an already detensioned stud
or by hooking up the hoses to
only as many tensioners as are
required. -<

(O~/ 4.10.19 When all 54 spherical nuts are free to turn, the
detensioning process is complete. Unhook and remove
all tensioning equipment from the reactor cavity prior
to starting the next operation.,

4.11 STUD REMOVAL -

NOTE
,

Any number (1-6) of tools can
be used, (space and personnel
dependent) or hand removal is
allowed.

CAUTION

No stud should be threaded into
or out of the vessel without the
use of a weight ecmpensating
device, crane scale, etc.,
capable of a preload of at
least 1/2 of the stud weight, to
protect the stud and vessel
threads.

(~s -

\_] \

l

i
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M NOTE

'A chalk match mark on the vessel
flange and stud may be used to
detect stud rotation.

,

,

4.11.1 Move the stud turnout tools into the reactor cavity and
hook them to their individua1 radial arm holat.

4.11.2 Heuk up a regulated air supply to the air compensator
and adjust to approximately 55 pai.

'

4.11.3 Have available 51 stod hole plugs with handling
fixture, 3 RV guide studs with sleeves, and the sleeve
handling fixture.

NOTE

When ISI Vessel Inspection is
rec uired, 50 STUD Hole plugs '

anct 4 RV guide studs with
sleeves are needed. '

. 4.11.4- If the studs are to be removed from the cavity .,
- ' separately from the head then 6 stud storage racks

.

should be available.-

.

4.11.5 If the studs are to be removed from the cavity with the
head, then one neortage rack and 51 stud collars should
be~available..

4.11.6 Lover the individual spin out tools.over their
respective studs.

.

4.11.7 Remove the top stud plugannd thread the lubricated
(N5000) eyebolt into the top of the stud until the

. lower nut bottoms.

4.11.8 Align the eyebolt locking cap with the stud and lower
the cap over the top of the stud. .

-4.11.9 Using the radial arm hoist, raise the weight-

approximately 9 inches.ylinder arm is extended
compensator until its c

;

,.

,
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( ) CAUTION
x. s

Do not allow the cylinder arm
to extend more than 10 inches.
To maintain proper preload on
the stud during removal,
maintain cylinder arm between
8 to 10 inchec by use of the
radial arm hoist during stud
removal.

4.11.10 Place the motor control switch on the tool to the
REVERSE direction and, using the Variac to control the
speed, unthread the stad.

4.11.11 When the stu- is fully unthreaded from the vessel it
thould clowly rise automatically. If it does not,
adjust the air compensator re.gulator to increase
pressure.- If it moves upward too quickly reduce
pressure.

4.11.12 If studs are to be removed separately from the head,
then move each stud, nut and washer away from the -
flange and alace them into a storage rack (6 stud
storage _rac<s should be available). .,

(o) 4.11.13 If studs are to be lifted with the head, then
,

tempor?tily move the stud, nut, and washer away from
the flange hole (one stud storage rack and 51 stud
collars should be available).'

.

4.11.14 After the stud hole has been cleared, attach a srad
hole plug onto the stud hole plug fixture using ;he
installation adapter and insert the plug'into the
vessel flange through the head for all stud holes

'

except 12, 28, 44.

NOTES

a. When ISI for Vessel
Inspection is being
performed, hole 30 will be
utilized for mini guide
stud.

b. Neolube il or #2 or GE
Versilube 392 may be used
on the stud hole plug
0-rings to enhance sealing
capahilities.

'

,-

%)

~~

mws
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(} 4.11.15. Remove the' installation adapter. '

4.11.16 When holding the stud hole alug fixture upper "T"
-handle, turn the lower "T" handle to the right, thereby
compressing the two plates together and the 0-ring out. *

This will lock the plug against the hole. When tight,
lift the fixture by the lower "T" handle off of the nowp
installed plug.

4.11.17 If studs are to be lifted with head, move the stud,
nut, and washer back over the flange (except 12, 28,
44 and when ISI Vessel Inspection is being perfGrmed,

,

Hole 3). Install into the head flange hole with a stud

washer.placed between the flange and the stud nut andcollar
This will keep the stud bottom threads up

inside the-head for protection.

4.11.18 The stud spinout tool can now be disconnected from the,

stud by lifting the eyebolt locking cap above the top
of the stud and unthreading the eyebolt. ,

,

,

,

4.11.19 Continue this process until all studs have been
*/* unthreadsd from the vessel, all stud hole plugs (except~~--

12, 28, 44 and when ISI Vessel Inspection is required
30) have been installed, and all studs- nuts, and

~#
_

washers have been stored in their. respective places.
D

4.11.20 Stud holes 12, 28, 44 and when ISI Vessel Inspection is
performed Hole 30, are used for the RV guide studs so;

,

the studs, nuts, and washers removed from the holos
,

must now be stored in a stud rack,

'

4.11.21 Tc <atall the three guide studs, ensure that tre smide
stu1 sleeves have been cleaned and lightly lubricarnd.
with Fel Pro N5000 or approved lubricant.

[,Ip

4.11.22 Using.the-guide stud: sleeve tool insert the sleeve
through the head and carefully thread the sleeve into

I. the vessel. When seated, back off 1/2 turn.
.

CAUTION

Use a chain fall between the
polar crane and guide stud

I when threading the guide
L studs to prevent sleeve or
! guide: stud thread damage.
|

.

-

_

- _ _ _ - - ,
. ,
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() 4.11.23 After the sleeve is installed, the guide stud may be
~

*/* threaded into the sleeve using the polar crane
auxiliary hook. Carafully lower the guide stud through
the opening provided in the upper portion of the
Integrated Head package for each of the three guide
studs.

4.11.24 Remove stud racks (as applicable) and all tools used in
Subsection 4.11 from the reactor cavity.

4.12 REACTOR VESSEL STUD CLEANING AND LUBRICATION

NOTE

This section may be performed
on a needed basis anytime after
4.11 but before Section 4.24.
The studs may either be cleaned
by hand using a nylon brush or .

the Baron and Associates Stud
Cleaning Machine may be used.
For the manual method, use
Section 4 12.1, and for the.

machine method, use Section -<

('N 4.12.2.
U

4.12.1 Manual Method

4.12.1.1 Remove a stud, nut and washer from the storage rack.

and/or head and move to the cleaning area.

4.12.1.2 Remove the bottom closing screw from the bottom of the
stud and the stud lifting eyebolt from the top of the
stud. -

NOTE

Handle with extreme care to
prevent thread damage.

4.12.1.3 Use a nylon brush to recove all significant rest or
foreign matter from the stud, nut, washer, closing
screw, and eyebolt. Stainless steel wire brushes may
be used at the discretica of the cognizant Maintenance
Foreman.

4.12.1.4 Using a nylon brush or lint-free rags and schyl alcohol
or acetone, thoroughly bathe and clean the threads on
the stud, not, ar.d washer.

f\ .

-v._s

mus
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[^\ 4.12.1.5 Check for cleanliness. Repeat Steps 4.12.2 and 4.12.3
'/ as necessary in order to ensure cleanliness.

4.12.1.6 Lubricate the stud and nut threads ver lightly with
Fel-Pro N5000. Apply by brushing and the wiping off
visible excess.

NOTE

A properly lubricated thread
should be slippery but no
lube should be visible to
the naked eye. Over
lubrication will cause
binding.

4.12.1.7 Install the bottom closing screw in the bottom of the
stud and the stud lifting eye bolt in the top of each
stud.(54 total). Lubricate threads with NS000.

4.12.1.8 Return the clean, lubricated stud and nut to the
sterage rack and/or head. Thread the nut then place
the washer on the stud.

4.12.1.9 Cover the stud assemblies as required to maintain ,,
cleanliness.~~

k'') 4.12.2 Machine Method

4.12.2.1 Verify that the machine is connected to a HEPA vacuum.

clearer of at least 100 cfm capacity to avoid the
spread of airborne contamination from the machine and
to prevent accumulation of brushing debric in the
macaine.

.t
4.12.2.2 Thread the ball bearinge stud e rcr the machine,swivel hook into the stuu to be j

cleaned and position t
j

CAUTION )
The machine rotates the reactor
vessel etud under power. Use
caution to avoid entang'!.ng
loose clothing in the rotating
stud.

-fx
k, i

m
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(~) This machine contains high speed
wire brushes. Do not operate
the machine without the top
cover in place, Do not reach
into, or work on the interior
of the machine without
disconnecting the power lead.

4.12.2.3 Using the ROTATE notor starter, start the power
rollers. Verify thr.t the red indicator lamp is lit.

4.12.2.4 Adjust the gear mecor adjusting lever to grip and
rotate the suspended stud and lock the lever with the
lock knob.

4.12.2.5 Using the BRUSH motor starter, start the power brush.
Verify that the red indicator lamp is lit.

NOTE
.

Use the minimum brush pressure
necessary-to clean the stud.

4.12.2.6 Adjust the brush motor adjusting lever to bring the
power brush against the stud surface and lock the levere

{J^}
with the lock knob.

4.12.2.7 .Using the slow speed of the crane (approximately 2.5
fam), slowly lower.the stud into the machine until all
tLie threads have been cleaned. Then slowly raise the.

stud out of the machine. The brush motor position may
have to be: adjusted to clean all of the stud.

4.12.2.8 Stop the brush motor and the roller motor.
.

4.12.2.9 Clean the inside of the stud using the guidelines in
Steps 4.12.1.3 and 4.12.1.4.

4.12.2.10 Return the stud to the appropriate storage location.

4.12.2.11 Com)1ete Steps 4.12.2.2 through 4.12.2.10 for each stud
to ')e cleaned.

4.13 REACTOR CAVITY SEALING

NOTES

a. This subsection may be
completed in any order any time
prior to Subsection 4.15.

(~)'s
*

\- '

|
- mus

__
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\- b. After each opening is
mechanically sealed, 732 RTV or
equivalent may be applied as a
backup seal.

4.13.1 Emergency Containment Spray Drain Lines

4.13.1.1 Remove the strainers from the two Emergency Containment
Spray Drain lines located in the refueling cavity
upender pit. Store the strainers for future
operational use.

4.13.1.2 Clean and coat the threads and head underside of the
7/8 inch bolts with Never-Seez Pure Nickel Special. |

4.13.1.3 Install two 3/16 inch thick full face EPDM gaskets, and
blind flanges over the drains.

4.13.1.4 Torque the 7/8 inch bolts in a multi-step method cross
*/* pattern until gasket compression is achieved. Maximum *

allowable torque will be 400 ft-lbs.

4.13.2 Reactor Cavity Ventilation Openings

4.13.2.1 Install the 8 manufactured plates (solid plate down) ~'

(r~3,) with nea 3/16 inch thick full face EPDM gaskets on the
reactor cavity ventilation openings located
circumferentially around the vessel.

.

4.13.2.2 Clean and coat the 1/2 inch bolt (16 each per plate).

thread and head underside with Never-Seez Pure Nickel
Special.

4.13.2.3 Torque the 1/2 inch bolts in a two-step method cross
*/* pattern with 50 to 60 percent of the final torque

applied on the first step. Final torque will be 60
ft-lbs minimum.

4.13.3 ISI Ports

4.13.3.1 Unbolt the 8 ISI ports located circumferentially around
the reactor vessel and remove the old gaskets.

4.13.3.2 Replace the old gasket material with new 3/16 inch
thick EPDM gasket material. A full face gasket between
the cover i.nd the junction box, and a 2 3/8 inch wide
gasket between the junction box and the cavity floor is
required for each port.

|
[ s)

4.13.3.3 Clean the 3/4 inch studs and nuts, then coat the
| threads and nut undersides with Never-Seez Pure Nicke~.
| \/ Special. *

i

!

:

1:
,w,

,
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(^) 4.13,3.4 Reinstall and torque the 3/4 inch nuts in a two-step
\s *] * method cross pattern with 50 to 60 percent of the final

torque amplied on the first step. Final torque will be
-

120 ft-lis minimum.

4.13.4 Permanent Cavity Seal Ring

4.13.4.1 Visually check the permanent cavity seal for nicks,
*/* cuts or other damage which could affect cavity sealing

ability.

4.13.5 Remove all tools and equipment from th refueling
*] * cavity.

4.14 TRANSFER TUBE BLIND FLANGE

NOTE

The transfer tube blind flange
may be removed at any time
prior to Subsection 4.15. -

4.14.1 Perform an "as found" Seal Integrity Check in .

*/* accordance wich Procedure 24960-1 for Unit 1 or 24960-2
for Unit 2. " Containment Penetration No. 89 - Local
Leak Rate Test", prior to removing the blind flange. ''

O CAUTION

Care must be exercised in.

removing the blind flange as
water may have leaked into the
tube from the spent fuel pit.

4.14.2 Remove and store the 20 blind flange bolts in a {
designated storage area.

{
'

4.14.3 Using the cavity arm, swing the blind flange up and away
from the transfer tube tracks.

4,,14.4 Remove and discard the two quad ring seals on the blind <

flange. '

4.14.5 Install the two 1/16-inch brass plugs on the face of
*/* the bolted flange.

4.15 PREPARATION FOR FLOODING

i

703445
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Q CAUTION ;

Ensure that-all previous steps
have been completed and
appropriate sign offs made.

,

4.15.1 Disconnect the temporarv 480V power cable (if used)
from the Integrated Hea'd Package.

'4.15.2 - Close and latch all shroud doors except 4 adjacent to
the conoseals, on the-Integrated Head.

4.15.3 Remove all tools, equipment and material from the
*/* cavity to ensure that it is ready for flooding.

4.16 HEAD REMOVAL AND CAVITY FLOODING
*/*

'
.

CAUTION
.

Inadvertent containment ventilation
isolation may occur during the movement . ,

of the Reactor Vessel head from the
Reactor cavity to the head stand
or from the head stand to the Reactor ~'

cavity. Ensure Health Physics and
\ operations initiate compensatory actions

to prevent inadvertent actuation.

NOTE.

Prior to lifting the head
. ensure that a new set of head
0-rings are in position around
the head. storage pad. '

.

4.16.1 Attach the load cell to the poler crane main hook. The
connecting pin should be_a snug fit, however, no
excessive force or metal to metal pounding is allowed.

4.16.2 Connect the load cell-leads from the cell to the
readout and place the readout at a convenient location
for monitoring _throughout the lift.

NOTE-

Do not use feet or excessive
force to crank the load cell
. connecting pin in or out.

'

i

.

--
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~ (,,) 4.16.3 Align the polar crane and load cell to the head life
rig and attach by hand cranking the connecting pin in.
This pin is turned in by cranking left
(counterclockwise).

4.16.4 Ensure that the head lift rig leg turnbuckles are
disconnected after polar crane ia attached to the lift
rig.

CAUTION

No movement of the head shall
be attempted without continuous
voice connunication between the
crane operator and signal man.
Hand signals are not allowed.
If voice communications are
lost, suspend movement of the
head until the situation can he
corrected.

4.16.5 Securaly attach at least three levels to the top of the
vessel head flange, approximately 120* apart.

CAUTION -<
,S
(_ l Sections 4.2 through 4.11 must

be completed before proceeding.
.

WARNING.

DURING STEPS 4.16.6 AND 4.16.13
ONGOING RADIATION MEASUREMENTS
MUST BE TAKEN TO ENSURE SAFE
WORKING CONDITIONS. -

y

4.16.6 Lift the head aaproximately 1 inch and check for
levelness. If head is not level, slowly set it back on

L the vessel and adjust. Small adjustments should be
| made by movement of the radial arm hoists around the

head circumference prior to any major adjustments
involving the lift rig.

4.16.7 When the head is level, hold at the 1-inch position for'

*/* ten minutes while visually checking the accessible
welded and bolted lift rig and load cell connections.

4.16.8 Remove the levels from the vessel head.

,, .

\J '

I .
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I~) 4.16.9 Open applicable shroud doors and lift the head
V-- approximately 24 inches. Check with a flashlight to

ensure that the instrument port column moves freely
through the head and the head does not reise any RCCA
drive shafts during the lift.

4.16.10 When it is apparent that the head is not binding on the
thermocouple protective sleeves or RCCA drive shafts,
evacuate all personnel from the reactor cavity and note
the weight reading on the load cell monitor.

NOTE

The head may be lifted from
a dry cavity or Operations
may start flooding as
desired.

CAUTION

Do not allow water to come in
contact with the exterier
surface of the head.

4.16.11 Continue lifting the head and if flooding the cavity -<
r^ maintain at least of 12 inches between head and water
(_)s level. Constantly monitor the load cell readout for

any sudden * 5% change in the previously noted load
cell readout which would indicate binding or
interference.,

4.16.12 Lift the head out of the cavity and place it on the
head stcrage pad.

4.16.13 Request Operations to start or continue filling the ,

cavity to the normal refueling level (elevation 218
feet 6 inches).

4.16.14 When the head is sitting on the head storage pads in a
*/* no load condition, reconnect the life rig leg

turnbuckles.

NOTE

Do not use feet or excessive
force to crank the load cell
connecting pir. out.

4.16.15 Disconnect the load cell from the head life rig by
using the load cell and readout for determining the
null load aoint for rer.oving the connecting pin. Turnf3

(_,1 the crank by hand to the right (clockwiseA to remove.

ws
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| I 4.16.16 Attach the underwater light fixtures to their
~ respective holders on the walls of the cavity liner.'

CAUTION

Do not energize underwater.
lights until they are
submerged in water for
cooling perposes.

4.17 UNLATCHING OF RCCA DRIVE SHAFTS
*/*

NOTE

At any time the reactor cavity
is flooded, water purity and
clarity should be controlled by
the Spent Fuel Cooling and
Cleaning System and/or the
Reactor Cavity Ptitration
System.

The unlatching of the RCCA drive shafts shall be
accomplished in accordcnce with Procedure 93140-C, ''

~s. " Control Rod Drive Shaft Unlatching Tool Operating
( ,) Instructions".

4.18 UPPER INTERNALS REMOVAL
*/*

,

4.18.1 At the discretion of the Outage Area Supervisor, e .d
*/* using a weighted tape measure, measure the discar e

from the top of the hand rail on the SIGMA refue ng~~~

machine to the top of the internals flange.
Measurements should be taken in at least 3 places and
recorded on Data Sheet 2.

NOTES (
a. Prior to removing the upper

internals, the SIGMA Refueling
machine must be moved to its
eastern for Unit 1 or western
for Unit 2 most position in
order to have access to both
the vessel and the upper
internals storage stand,

b. Do not use feet or excessive
,cs| force to crank the load cell ,

i | connecting pin in.
.i

s_ ,

-
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~

4.18.2 Align-the polar-crane main hook and load cell to the.'
lift rig. Insert the connecting pin by handLeranking
to the left (counterclockwise).

,

4.18.3 While monitoring the load cell readout, slowly raise
the life rig until it is-at the elevation-to clear the
guide studs on the reactor vessel. Note the weight'

reading on the load cell monitor.

4.18.4- Move the-lift rig over the reactor vessel and align'it
with respect to the vessel guide studs.

4.18.5 While monitoring the load cell readout for any sudden
*5 percent change in the previously-noted load readout

,

which would indicate binding or interferences, slowly -

lower the lift rig down until it is seated on the upper
internals.

4.18.6 To engage the roto-locks into the internals:
'

depress the foot pedal, rotate the "T" handle 60'
clockwise from the lock position. Push the handle down
to the bottom of the clot in-the assembly housing and

.L rotate it back 60' counterclockwise to the lock
position. Release the "T" handle, then release the- -<

q foot pedal.

4.18.7 Repeat Step 4.18.6 for the other two roto-lock operator
assemblies.

.

NOTES

a. No movement of the upper
internals shall be attempted
without continuous voice ..
communication between the,
crane operator and the
signal man. Hand signals
are not allowed. If voice
communications are-lost,
suspend all internals
movement until the situation
can be corrected,

b. Refuelinmust be g cavity water levelraised to at least -

218'6" elevation in accordance
with Procedure 12007-C before
lifting upper internals.

.

'

.

t
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v)I CAUTION

Visually monitor control rod drive
shafts as upper internals are
lifted. The drive shaft should
drop slightly, indicating the
shaft is no longer resting on the
control rod spider.

4.18.8 While monitoring the load cell readout, slowly take a
strain on the polar crane so that the entire weight of
the upper internals and lift rig is on the crane.

4.18.9 Hold this condition for 10 minutes while visually
*/* checking all accessible lift rig bolted and welded

connections. Note the weight reading on the load cell
monitor.

CAUTION

As the upper internals clear the
vessel flange, visually monitor
beneath the internals for any
unusual shadows indicating a
liftsd fuel bundle or RCCA. -<

A
'( ) 4.18.10 Slowly lift the upaer internals ua out of the reactor

until they clear c2e vessel and the guide bushing is
clear of the guide studs. At all times monitor the
load cell readout for any sudden *5 percent change in.

the previously noted load readout which would indicate
binding or interference.

4.18.11 Move the lift rig and internals over the uaper
internals storage stand and align them with respect to
the storage stand guide studs.

4.18.12 While monitoring the load cell readout, slowly lowcr
*/* the upper internals and lift rig until they are seated

on the storage stand.

NOTE

Do not use feet or excessive
force to crank the connecting
pin out.

4.18.13 Disconnect the polar crane and load cell from the
internals lift rig. Use the load cell readout to
determine null load point to remove the connecting pin,

g~s Turn the crank by hand to the right (clockwise) to -

remove. i(_
l

mus
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4.18.14 1+ove the polar crane and load cell clear for refueling
operations. If the main hook is to be used for other
lifts then the load cell should be disconnected. When
removing-the load cell lift pin, use the polar crane
weight indicator to determine null-load point.. No

-

excessive force or metal to metal pounding is allowed.

4.19 UPPER INTERNALS INSTALLATION
*/*

NOTES

a. Prior to installing the upper
internals, the SIGMA refueling '

machine must be moved to its
eastern for Unit 1 or western
for-Unit- 2 most position in

* order to have access to both
the vessel and internals storage
stands.

-b. Do not use feet or excess 4.ve .

force to crank the connecting
pin in.

-t

O 4.19.1 Align the polar crane main hook with the load cell
attached to the internals lift rig. Insert the
connecting pin by hand cranking to-the left
-(counterclockwise).

.

CAUTION

No movement of the upper
internals shall be attempted
without continuous voice -

communication between the crane
operator and the signal man.
Hand signals are not allowed.
If-voice communications are
lost, suspend all internals
movement until the situation
can be corrected.

,

4.19.1 While-monitoring.the load readout, slowly take a strain
on the polar crane so that the entire weight of the4

internals and lift rig is on the crane.
,

4.19.3 Hold this condition for 10 minutes while visually
*/* checking all accessible lift rig bolted and welded

connections. Note the weight reading on the load cell

; . {')j .'
monitor.

,.

r034a4
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(.) 4.19.4 Slowly lift the upper internals to an elevation that
will clear the guide studs on the vessel. At all times ,

monitor the load cell for any sudden *5 percent change '

in the previously noted load readout which would
indicate binding or interference.

4.19.5 Move the internals over the vessel and align them with
respect to the vessel guide studs.

4.19.6 While monitoring the load cell readout for any sudden
*/* *5 percent change in the previously noted load readout

which would indicate binding or interference, slowly
lower the internals down over the guide studs until
they are seated in the vessel.

NOTE

At the discretion of the Outer?
Area Supervisor, Step 4.19.1?
may be performed at this time.
This may require performance of
Step 4.19.11. When the measure-
ments are complete, the polar
crane will be reconnected to the |

lift rig in accordance with Steps -<
g 4.19.1 and 4.19.2.g

4.19.7 To disengage the roto-locks from the internals, depress
the foot pedal, hold down on the "T" handle, and rotate
it 60' clockwise from the lock Slowly
release the pressure on the "T" position.,

handle and allow it to
move to the top of the slot in the assembly housing,
then rotate it back 60* counterclockwise to the lock
position. Release the "T" handle, then release tha
foot pedal. -

4.19.8 Repeat Step 4.19.7 for the other two roto-lock ,

operating assemblies.

4.19.9 While monitoring the load cell readout, slowly raise
the lift rig and protective ring out of the vessel and
clear of the vessel guide studs.

4.19.10 Orient the lift rig with respect to the storage stand
*/* guide studs and lower it until it is seated on the

storage stand.

NOTE

Do not use feet or excessive

]v .

'

force to crank the connecting
pin out, i

rows

_ - _ _ _ _ - _ - _ _ _ _ . _ _ _ - _ - - _ _ _ _ __
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4.19.11 Disconnect the polar crane and load cell from the lift
rig. Use the load cell readout to determine null load
point to remove the connecting pin. Turn the crank by
hand to the right (clockwise) to remove the pin.

4.19.12 At the discretion of the Outage Area Supervisor, and |
*/* using a weighted tape measure, measure the distance

from the top of the hand rail on the SIGMA refueling
machine to the top of the internals flange. Try to use
the same locations as were used in Sten 4.18,1, if
applicable. Measurements should be taken in at least 3
places and recorded on Data Sheet 3.

4.19,13 If measurements were taken in Step 4.19.14, the
*/* Outage Area Supervisor shall evaluate the

measurements and signify his concurrence with the
proper installation of the internals on Data Sheet 3.

4.20 RCCA DRIVE SRAFT LATCHING
*/*

The RCCA drive shafts will be latched in accordance
with Procedure 93140-C, " Control Rod Drive Shaft
Unlatching Tool Operating Instructions".

4.21 HEAD AND 0-RING INSTALLATION -<
7-sg *f*
V 4

4.21.1 Coordinate with Operations to begin cavity dewatering.
WARNING.

AS THE WATER LEVEL GOES DOWN,
ENSURE THAT THE UNDERWATER
LIGHTS ARE DE-ENERGIZED BEFORE
THE WATER LEVEL IS BELOW THE
LIGHTS.

4.21.2 Cleaning The ;assel Flange

NOTE

'

Proper cleaning of the vessel
| and 0-ring mating surfaces is

a very important factor in
making a leak free seal. All
cleaning and rubbing upon the
sealing surfaces shall be

,

i circumferential, not radial,
l with respect to the vessel
| centerline to prevent radial

| 7- scratches.
. t ,

!

rwn

_ __
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4.21.2.1 When the water level reaches a minimum of 24 inches |
(Elev. 192') below the vessel flange, cleaning of the
vessel 0-ring mating surface can start.

4.21,2,2 The flange may be cleaned manually by polishing with
-Scotch brite #7447 and viaing using lint-free rags
and either isopropyl alcohol or acetone, followed by
demineralized water.

4.21.2.3 The flange may also be cleaned using the Reactor i

Vessel Flange 0-Ring Seat Cleaning Machine. )
1

4.21.2.3.1 For cleaning purposes, verify that the machine has |

the light cleaning and buffing disks (3M grade A-VFN) ;

installed. )
i

4.21.2.3.2 Connect a portable HEPA vacuum cleaner to the 1-1/2 !
inch tube on the frant of the machine. Verify that
there is aufficient hose to allow convenient travel
of the machine around the reactor vessel flange i,

0-ring seating groove.
'

4.21.2.3.3 Using the handles, place the machine on the reactor
vessel flange, approximately centered over a capped
stud hole. Place a clean pad under the machine to -<
avoid picking up foreign material in the brush disks
or rollers.

4.21.2.3.4 Engage the installation dolly in the slot- in the
front of the machine, and tilt the delly handi, down.

to pick up the unit.

4.21.2.3.5 Roll the dolly forward until the machine is over the
reactor vessel flange 0-ring seating groove, and
gently lower the unit into the groove. ,

4.12.2.3.6 Varify the correct fit of the bumpers and brush hoods
along the sides of the groove.

NOTE

LEFT and RIGHT directions are
given on the control panel
facing the machine, with the
machine installed in the
reactor vessel flange 0-ring
seating groove.

The travel direction toggle
switch has a detent in the
STOP position, which prevents -

changing direction without i

pausing at STOP, to protect
the gear motor,

aws

- -
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4.21.2.3.7 Operate the travel drive using the LEFT - STOP -
lRIGHT to8E e switch and the TRAVEL SPEED knob on the

remote control box. Guide the control cable and
vacuum cleaner hose as the machine moves to prevent
snags.

4,21.2.3.8 Operate the brush disks with the BRUSH MOTOR toggle
switch oa the remote control box.

CAUTION

Approach the guide studs slowly
to avoid damage to the machine.

4.21.2.3.9 Using the above controls, move the machine around the
vessel flange as required to clean the flange.
Adjust the brushing pressure and/or replace the brush
disk assemblies as rsquired.

4.21.2.3.10 After cleaning a section of the vessel flange 0-ring
seating groove between the guide studs, position the
machine for convenient removal using the installation
dolly. Move the machine to the next section of the
flange, and repeat the above process.

,,

4.21.2.3.11 The machine will not clean 0-ring flange behind the
guide studs. This area must be cleaned manually
using the methods outline in Step 4.21.2.2.

4.21.3 Visually chock the vessel flenge mating surface for.

cleanliness, nicks, scratches, or other undesirable
conditions and visually cheer the vessel head flange
mating surface for traces of raised metal. Small
scratches or blemishes may be removed by hand rubbing
with Scotch brite #7447 and/
or an Arkansas hard stone followed by cleaning with
acetone and a demineralized water rinse. No other
cleaning or polishing is allowed.

4.21.4 Concurrently with dewatering and/or vessel flange
cleaning, head 0-ring replacement may begin.

NOTES

a. Retainer bolts require a
5/32 Allen type wrench
for loosening and removal,

b. The retainer bolts and clips
may be totally removed from
the head to ease 0-ring ,

removal, but care must be '

used so that they are not
lost.

:

|
nun
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c. .All personnel in contact with'
the 0-rings shall wear lint
free cotton and/or rubber

.

'

gloves.

4.21.5 Supporting the old 0-rings one at-a-time by hand, ,

loosen the sixteen (16) 0-ring retainer bolts and
turn the associated retainer clips away from each
0-ring.

4-.21.6' Lower the old 0-ring away from the head and cut it
into several pieces. Place the pieces into approved
containers and have Health Physics dispose. '

4.21.7 Thoroughly clean the dead flange sealing surfaces and
0-ring grooves using lint-free rags and either
isopropyl alcohol c acetone. Rinse with
domineralized water.

4.21.8 Visually check the head flange mating surface as per
4.21.3.

4.21.9 Replace the inner 0-ring as follows: *

4.21.9.1 Pick up the 0-ring using a minimum of four people -<
equally spaced around the ring to prevent kinking or
bending.- Each person should hold his arms as far
apart as is convenient so that in effect there are 8
support points.

,

'

NOTE
,

Any unwrapping or cleaning
of the 0-rings should be dons-
by workmen other than those ,

holding the 0-rings. All
personnel shall wear clean,
white, lint-free cotton and/or
rubber gloves for all cleaning

I and handling of the 0-rings.

4.21.9.2 Carefully unwrap and clean the new 0-ring with
acetone or approved cleaning solvent and rinse
thoroughly with demineralized water.

! 4.21.9.3 Visually check the 0-ring for cleanliness, nicks,
scratches, or other undesirable conditions.

4.21.9.4 Lift the 0-ring to within one inch of the 0-ring
groove and line up the 0-ring slots with the retainer
clip slots in the vessel head. -

,

!

I

tcuss .
!

-
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4.21.9.5 Insert.the 0-ring into-its groove and insert the seem
of.the retainer clips into the 0-ring slots..
Retighten or reinstall the retainer bolts-through the

, e es of the retainer clips. ' Tighten snugly with-the
A len wrench

NOTE

The 0-ring retainer-bolts shall
be bottomed-tightly on their
shoulders to eliminate the
possibility of the heads
extending out beyond the mating
surface and damaging the vessel
mating surface upon contact.

4'.21.10 ' Repeat Steps 4.21.9.1 through 4.21.9.5 for the outer
0-ring.

4.21.11 Visually check the 0-rings to ensure that they are
*/* properly fitted in their grooves and that the -

surfaces are clean.
.

-4.21.12 -Check the retainer bolts with a straight edge to- '

ensure that they will not interfere with the mating *,' _,
surfaces.

4.21.13 Clean the job area and remove all tools.

NOTE.

Do not use feet or excessive
force to insert the connecting
pin.

4.21.14 Align the polar crane and load cell to the head lift
'

rig.and attach by hand cranking the connecting pin
in. The pin is inserted by-cranking left
(counterclockwise).

4.21.15 Ensure that the -head lift rig leg turnbuckles are
disconnected after the polar crane is attached to the
life rig.

E

|
t

|:

.

'
-,
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CAUTION

No movement of the head shall
be attempted without continuous
voice communication between the
crane operator and signal man.
Hand signals are not allowed.
If voice communications are
lost, suspend movement of the
head until the situation can be
corrected.

4.21.16 Securely attach at least three levels to the top of
the vessel head flange approximately 120' apart.

4.21.17' Take a strain with the polar crane and lift the head
approximately one inch off the storage pad. Check
for levelness. If not level, set it back on the

.

storage pads and adjust. Small adjustment should be
made by movement of the radial arm hoists around the
head circumference prior to any major adjustments
involving the lift rig. .

4.21.18 Once the head is level hold it at the one inch
*/* position for ten minutes while visually checking the -<

accessible welded and bolted ^_ift rig and load cell
connections. Note the weight reading on the load
cell monitor.

4.21.19 Remove the levels from the head..

4.21.20 While monitoring the load cell readout for any sudden
*5 parcent change in the areviously noted load cell
readout, slowly lift the head to an elevation that
will clear all obstructions between the storage pad
and reactor cavity.

4.21.21 Align the head over the vessel (pide studs in holes
12, 28, 44 and mini guide stud 30 when ISI Vessel

-

Inspection is performed) and lower to within one foot
of the water level, if the level is to be lowered
with the head, or to the top of the guide studs.

CAUTION

Do not allow the head to come
into contact with the water.

4.21.22 While constantly monitoring the load cell readout for
any sudden *5 percent change in the previously noted
load cell readout which would indicate binding or

'

interference, cortinue to lower the head. 6

mm
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4.21.23 Visually check to ensure proper drive shaft and
thermocouple alignment as they enter the head guide
funnels.

NOTE

Coordination with Operations
will be required as the water i

level must be approximately 48"
(Elev. 190') below the vessel
flange before seating the head. |

4.21.24 Lower the vessel head until it is seated on the
*/* vessel.

4.21.25- Assemble the-access platform from the operating floor
(elevation 220 feet) to the missile shield if
necessary.

4.21.26 Reconnect the lift rig leg turnbuckles. .

NOTE
,

Do not use feet or excessive
force to crank the connecting -<
pin out.

4.21.27 Using the load cell readout to determine null load
ooint,-disconnect the polar crane load cell from the
'tead lift rig. Turn the crank to the right (clockwise).-

to remove the connecting pin. .'
4.21.28 The load cell may now be de-energized, disconnected,

and stored.
.

4.21.29 Remove and store the underwater lights if not already
completed during-dewatering of the cavity.

4.22 -REFUELING CAVITY DECONTAMINATION

Allow Health Physics to decontaminate the refueling
cavity per Procedure 43301-C, " Decontamination Of
Areas,1 Tools And Equipment".

| -

.

'

! 6

L

|
.
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4.23 INSTALLATION OF TRANSFER TUBE BLIND TLANGE

NOTE

This work may be accomplished
at any time between. Step 4.22
and completion of this
procedure.-

4.23.1 Remove the two 1/16-inch brass plugs from the face of
the bolted flange. Sevre them for future use.

4.23.2 Clean and visually check the mating surfaces.
*/*

4.23.3 Install two new quad ring seals. These seal gaskets
should be coated with GE Versilube 392.

4.23.4 Using the davit arm, swing the blind flange over the
fuel transfer tracks and down;into position. -

4.23.5 Clean the 20 flange. bolts. Lightly lubricate.the bolt
threads and head underside with Never-Seez Pure |Nickel Special,

,,

4.23.6 Install the bolts and hand tighten. Torque the bolts-
*/* in a two-step method cross pattern to a value of 45

ft-lbs in the first pass and then to a final torque
value of 80 ft-lbs *2 ft-lbs.

'

NOTE

Seal integrity will be checked
during the maintenance
surveillance testing in -

accordance with Procedure
|24960-1 for Unit 1 or 24960-2

for Unit 2. " Containment
Penetration No. 89 - Local
Leak Rate Test".- "

4.24 STUD INSTALLATION
*/*

CAUTION

Studs, nuts, washers, and-stud
holes are match-marked by
number and must always be used
together.

.

- 133us
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NOTE

At the discretion of the Outage
Area Supervisor, a second head
lift may be added at this
time to ensure that cavity
decontamination or stud hole

.

I
cleaning did not force particles
into the vessel 0-ring sealing
area. Section 4.24.1 governs
activities to perform the
second lift, If no second
head lift is required, skip
to Section 4.24.2. ,

4.24.1 Second Head Lift Prior To Stud Installation
4.24.1.1 Remove the stud hole plugs as follows:

4.24.1.1.1 Using the stud hole plug removal tool's lower "T" -

handle, insert the tool into the plug.
4

4.24.1.1.2 While holding the upper "T" handle in a fixed
position, turn the lower "T" handle to the left.
The two plates will be decompressed to unlock the ''
plug from the hole.

4.24.1.1.3 Attach the installation-removal adapter by screwing
the adapter onto the plug ~..

.

4.24.1.1.4 Lift the lower "T" handle and remove the plug from
the hole.

4.24.1.1.5 Repeat Steps 4.24.1.1.1 through 4.24.1.1.4 until
all stud hole plugs have been removed. *

4.24.1.2 After each stud hole plug is removed, the stud hole
must be inspected and dewatered and/or cleaned as (necessary. The accessible holes may be cleaned
manually, using Section 4.24.1.2.1, or may be power
cleaned using Section 4.24.1.2.2.

4.24.1.2.1 Manual Cleaning Method

4.24.1.1.1.1 A power nylon brush may be used provided a
protective sleeve is slipaed through the head hole
down to rest on the to, tareads. A stainless steel
brush may be used at t'ae discretion of the
cognizant Maintenance Foreman. This will prevent [
the power brush from slinging debris onto the
already cleaned 0-ring and mating surfaces.

.

WWS
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4.24.1.2.1.2 ~ Ethyl alcoholc or: acetone may be used as a cleaning
agent but-do not attempt-to lubricate threads-
-through the_ head as excess-lubrication will. occur, j

4. 24.1. 2.-2 ~ Power Cleaning Method-
|
2CAUTION

Do not attempt-to operate the
.*power brush or the vacuum

cleaner unless the machine _ -

is-firmly inhole because: place in a stud

a. The power brush is not
supported-for unrestrained
operation and damage to the
drive may result,

b. The power _ bruch: is not '

equipped with aiguard, ,

and may endanger the '
,

operatoe.
-

t- c.

c. The vacuum cleaner may --<
discharge partially-
filtered radioactive
particles, creating an
airborne contamination
hazard.,

'

NOTE

The brush driva and vacuum = -

cleaner power era interlocked .

with a limit switch, so that-
they are de-energized-if the-
machine is not firmly. seated
in a stud hole.-

.

The cleaning-machine 1should
have nylon brushes installed. ,

Use of-the stainless steel-
brushes shall be approved by
the cognizant Maintenance-
Foreman.

.

'
4

-

I
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4.24.1.2.2.1- Verify that at least 3/4 inch'of-bristle remains on
-the strip brushes and that the setscrews holding
the strip brushes are tight.

CAUTION

The stud hole to be cleaned must
be free of water to avoid damage
to the paper vacuum filter.

4.24.1.2.2.2 Remove the storage cap from the'end of the machine.

4.24.1.2.2.3 Place the machine in a stud hole in the reactor
head flange. Verify that the gasket sleeve is
seated firmly in the reactor vessel head stud hole.
Adjust the 3/8 inch-hex head bolt support feet as'

required.

4.24.1.2.2.4 Verify that the junction box is positioned such
that the limit switch on the bottom of the box
opens when the machine is lifted 1/8 inch. Adjust-
the position of the box on the mounting bracket as
required. *

4.24.1.2.2.5 Using the control switches, verify aparation of the<
vacuum cleaner and the power brush.

NOTE

The brush drive motor power is.

interlocked with the vacuum
cleaner pushbutton switch (RUN),
so that the vacuum cleaner and |

the brush drive operate together.-
.

4.24.1.2.2.6 Press down on the T-handle swivel joint to extend
the brush assembly down into the stud hole.

4.24.1.2.2.7 Using the UP/DOWN switch and the RUN switch, run
' the brush up and down the stud hole threads as

required to clean the stud-hole, i

4.24.1.2.2.8 After cleaning the stud hole, pull up on the i

T-handle swivel joint to fully withdraw the brush
i

assembly up into the brush tube,
1

l

4.24.1.2.2.9 The machine may then be moved to the next hole to |be cleaned, and the cleaning performed per ?:A,s- l
4.24.1.2.2.6 through 4.24.1.2.2.9.

{
.

.

$
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4.24.1.2.2.10 After completion of cleaning o~perations, firmly
replace the etcrage cap.

4.24.1.3. If desired, set the stud hole plugs back into the-

cleaned holes but do not lock-the plug in.

4.24.1.4 Lif t the head by performing Steps 4.16.1 through
*/* 4.16.9.

4.24.1.5 When it is apparent that the head is not binding on
the thermocouple protective sleeves or RCCA drive
shafts, note the weight reading on the load cell
monttor. ,

l

4.24.1.6 Continue to lift the head to a height determined by
the Outage Area Supervisor, Constantly monitor the |,load cell readout for any sudden +/-51 change in 1

the previously noted load cell readout which would '

indicate binding or interference.

4.24.1.7 Hold the head at the height determined above.
Inspect the vessel flange and 0-ring seating
surface for cleanliness or any foreign objects or
debris. Clean the flange, if necessary, in
accordance with Section 4.21.2. .<

NOTE

Coordination with Operations
will be required as the water*

level must be approximately 48"
(Elev. 190') below the vessel |
flange before seating the head.

4.24.1.8 If the head was lifted above-the-top of the guide
studs,-align the head over the vessel (guide studs
in holes 12, 28, 44 and mini guide stud 30 when ISI
Vessel Inspections are being performed), and begin
-lowering-the head. -Constantly monitor the load
cell readout for any sudden +/-51 change in the
previously noted load cell readout which would
indicate binding or interference.

4.24.1.9 Visually check to ensure that proper: drive shcft
and thermocouple alignment as they enter the head
guide-funnels.

4.24.1.10 Lower the vessel-head until it is seated on the
vessel.

.

resus
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4.24.1'.111 ~ Assemble the access platform irom the operating
-floor (elevation 220 feet)-to the missile shield.

4.24.1.12 Reconnect the lift rig turnbuckles.

NOTE

Do not use feet or excessive
force to crank the connecting
pin out.

4.24.1.13 Using the load cell readout to determine the null
load point, disconnect the polar crane load cell
from the head lift rig. Turn-the crank to the
right (clockwise) to remove the connecting pin.-

4.24.1.14 The load cell may now be de-energized,
disconnected, and stored.

NOTE
3

Use a chain fall between the '

polar crane-and the guide
studs.

. . -c
14.24.1.15 Using the polar crane auxiliary hoist hook and a

sling through the access hole in the upper portion
of the integrated head, remove the three guide
s tuds ~.

,

'' 4.24.1.16 Using the guide stud sleeve tool, remove the three >

*/* guide stud sleeves.

4.24.1.17 Clean the stud holes that the guide studs were
removed from using one of the. cleaning methods in .,

Sections 4.24.1.2.1-or 4.24.1.2.2.
~4.24.1.18 Remove all remaining stud hole plugs.
*/*

NOTE

Section 4,24.1 includes the-

requirements of 4.24.2.
Proceed to 4.24.3.

4 24.'2 Preparation For Stud Installation

.

- s -,
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NOTE

Use a chainfall between the
polar crane and the guide
studs.

4.24.2.1 Using the polar crane auxiliary hoist hook and a
sling through the access hole in the upper portion
of the integrated head, remove the guide studs.

4.24.2.2 Using the guide stud sleeve tool remove the guide
*/* stud sleeves.

NOTE

If the studs, nuts, and washers
were stored in their storage
racks, then all stud hole
plugs should be removed at
this time. If they were stored ,

on the vessel head, then each
stud hole plug must be removed
individually after the stud has
been lifted for stud collar
removal. -<

4.24.2.3 Remove all stud hole plugs in accordance
*L* with Steps 4.24.1.1.1 through 4.24.1.1.5.

.

4.24.2.4 Clean the stud holes in accordance with Section.

4.24.1.2.

4.24.3 Installation of The Stude

4.24.3.1 Move the fast stud turnout tools, stud racks (if -

applicable), and necessary accessories into the
cavity.

4.24.3.2 If the integrated head cable trays have not been
lowered and the connector plate cables reconnected,
connect a temporary 480V power source to the bottom
of the shroud for the radial arm hoists.

4.24.3.3 Electric Tool Operation

NOTE

Any number (1-6) of tools
can be used, (space and
mersonnel dependent) or
hand installation is -

allowed, i

"~
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CA!ITION

No stud should be threaded
into or out of the vessel
without the use of a caight
compensator, crane scale or
other device capable of a
preload of at least 1/2
the stud weight. This
will protect the stud and '

vessel threads.

4.24.3.3.1 Move the stud turnout tools into the reactor cavity
and hook them to their individual radial arm
hoists.

4.'24.3.3.2 Hook up a regulated air supply to the air
compensator and adjust to approximately 55 psi.

4.24.3.3.3 If the studs were stored on the head, attach the
radial hoist with the turnout tool and weight
compensator to a stud and lift the stud out of.the
head hole. Remove and store the stud collar and
then remove the stud hole plug as instructed in
Steps 4.24.1.1.1 through 4.24.1.1.4 above. -<

4.24.3.3.4 If the studs were stored in their storage racks
then there will be no stud collar or stud hole plug
to remove at this time. A stud, nut and washer can

.
now be picked up out of the stud rack..

NOTE

The convex side of stud washers
point up. -

4.24.3.3.5 Position the individual stud in its match marked
hole. Ensure the washer is placed between the head
flange and the nut. The nut, if left on the stud,
in positioned so as to not interfere with the
threading operation.

4.24.3.3.6 Hand thread the stud into the vessel flange a
minimum of three complete turns.

4.24.3.3.7 By use of the radial arm hoist control, adjust the
height until the cogensator cylinder arm is
extended approximately one inch.

4.24.3.3.8 Verify that the eyebolt locking caa is properly
aligned and seated on the top of tie stud. -

i

703445
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NOTE

While threading the stud into
the vessel maintain the
cylinder arm extension between
2 to 8 inches. .

CAUTION

Use slow speed or a jcgging
motion as the stud almost
bottoms. This will preclude
locking the stud to the
vessel or damaging the
threads.

4.24.3.3.9 Place the motor control switch on the tool in the
forward direction and, using the Variac to control
the speed, thread the stud into the vessel flange.

'

4.24.3.3.10 When the stud has bottomed, back it off
approximately 1/2 turn. This will help to preclude
jammed studs af ter tensioning and heat cycling:

4.24.3.3.11 Disconnect the stud spinout tool by lifting the- -<
eyebolt locking cap above the top of the stud and
unthreading the eyebolt.

4.24.3.3.12 When nll studs have been installed, remove all
tools, racks, etc., from the cavity prior to

.

proceeding to the next subsection.

4.25 STUD TENSIONING
*/*

'

4.25.1 Remove and store the 54 stud eye bolts. Make sure
that there is no foreign material on top of the
stud which could fall into the measuring hole.

4.25.2 Install an elongation measuring rod in each stud.
Do not allow rods to drop into the hole as rod ,

damage and inaccurate measurements could result. '

!

;

1

|
.
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NOTE

The acceptance criteria
for stud tensioning is based on
stud elongation: 0.051 inch

.002. QC must verify each
reading taken for the initial
and final (after adjustment)
condition as recorded in
columns 1 and 4 of Data Sheet 1.
All other intermediate elongation
data and/or tensioner pump pressures
are for information to get to
the required final elongation
point.

4.25.3 After the temperature of the vessel, head, stude,
*/* and rods have stabilized and are approximately

equal, take and record in column 1 of Data Sheet 1
the initial condition readings for all 54 studs.

NOTE

When setting and hooking up
the stud tensioners, pay -<
particular attention that
tensioner #1 is hooked to
the hydraulic pump and used
in the #46 to #54 stud area.
The remaining five tensioners.

are interchangeable in position
(see Figure 1.).

4.25.4 Lower the stud tensioners into the reactor cavity
using the polar crane auxiliary hoist and transfer ,

each to its associated' radial arm hoist assembly.

4.25.5 Station each tensioner near its first setup
position, i.e., Tensioner il to stud #46, #2 to
#37, #3 to #28, #4 to #19, #5 to #10, and #6 to fl.

4.25.6 Lower the hydraulic pump assembly into the reactor
cavity using the polar crane auxiliary hoist and
station it in the southwest corner for Unit 1 or
northeast corner for Unit 2 of the elevation 194
floor area.

4.25.7 Lower the tensioner hoses into the cavity and hook
up as follows:

.

?03M5
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NOTE

Figures 1 and 2 may be used as
an aid to hose hook up.

4.25.7.1 connect the two, 12-foot long, 3/8-inch diameter,
high pressure hydraulic hoses between the
tensioners to the couplings on both sides of the
cylinder. To connect the coupling, remove the dust
cap which protects the body half and push the male
tip into the body. Then screw on the collar until
it bottoms. The collar is a free fit and should
almost spin on, however, it must be bottomed for
the hydraulic fluid to flow freely,

4.25.7.2 Connect the 12-foot long, 1/4-inch diameter, low
pressure hydraulic hose (by? ass valve signal)
between the tensioners to the union adapters
located just above the high pressure couplings.

4.25.7.3 Connect the black, 12-foot long, 1/4-inch diameter,
air hose (piston return) between the tensioners to
the couplings located on the front portion of the
top plate.

,,

4.25.7.4 Connect the red, 12-foot long, 1/4-inch diameter,
air hose (air signal) between the tensioners to the
couplings located on the top left and right hand
side of the top plate.

.

4.25.7.5 Connect the single, 12-foot long, 1/4-inch
diameter, air hose (air signal) between tensioner
16 and tensioner fl.

4.25.7.6 Repeat Steps 4.25.'.1 through 4.25.7.4 for each of
the five 12-foot long hose sets.

4.25.7.7 Connect each one of the hoses in the 35-foot long
set between tensioner il and the pumping assembly
in the same manner as the interconnecting hoses in
Steps 4.25.7.1 through 4.25.7.4.

4.25.6 Connect an air supply to the pumping assembly
through the two 1-inch female pipe connections
located on the upper left hand side of the pump.
One or both connections may be used to provide an
adecuate supaly however, if only one connector is
usect, the ot aer one must be plugged.s

i

i
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WARNING

DO NOT CLOSE THE PUMP RELEASE
VALVE OR PUSH THE AIR VALVE
UNLESS ALL TENSIONER HOSES ARE -

CONNECTED AND THE TENSIONERS
ARE FULLY SEATED ON THE VESSEL
FLANGE WITH THE WEIGHT OFF THE
HOIST ENOUGH TO LOCK THE PULL
SYSTEM TO THE STUD, THERE-BY
ACTIVATING THE LIMIT SWITCH.

NOTES

a. When lowering a tensioner onto
a stud, it is best to use the
buddy system, i.e., one man
operating the hoist while the
other man guides the tensioner
over the stud by use of the two
handles provided on the front
of the tensioner. .

b. Table 2 may be cut apart and
,

taped securely to its -< 1
respective tensioner to be used
as a sequence guide in the
tensioning operation.

9

4.25.9 Using cl.e 'ndividual radial arm hoist assemblies,.

lower each tensioner over its first stud as seen on
the sequence guide (Table 2).

4.25.10 Ensure that each tensioner is seated flush on the
- head fisnge and that the tensioner pull system is *

locked to the stud.

NOTE

If adjustment of stud tensioners
is required, adjustment may be
performed without the need for
a Maintenance Work Order.

4.25.11 Close the release valve on the pumping assembly
then depress and hold the air valve.

CAUTION

Maximum hydraulic pump pressure
shall not exceed 9500 psi.

'

mws |
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4.25.12 Continue pumping operation until the pressure
(Table 1) for that particular set and pass has been
reached.

4.25.13 . When the appropriate pump pressure has been
reached, insert the torque handle into one of the
holes in the upper portion of the spherical nut and
rotate in the clockwise direction until the nut
bottoms.

NOTE

To torque, the pivot pin on the
torque handle must be in a
vertical position. The torque
handle is marked to indicate
this proper position.

4.25.14 When the nut bottoms, apply force to the torque
handle until an audible click is heard. This will
seat the nut at a preset torque.

4.25.15 Open the release valve and allow the pressure to
reduce to zero.

"
CAUTION

Pull system release of a stud
is activated by taking up slack
in the tensioner lift mechanism.

'

Make sure pull system is
released before continuing lift
of tensioner.

4.25.16 Carefully raise the tensioners clear of the studs
'

using the individually attached radial arm hoists.

4.25.17 When all tensioners are clear of their respective
studs move all tensioners in unison to the next
set-up.

,

4.25.18 Continue Steps 4.25.9 through 4.25.17 until all
*/* sets and all passes (Table 1) are completed.

4.25.19 When the two passes have been completed, move the
six tensioners clear. Take and record elongation
data in column 2 of Data Sheet 1.

4.25.20 Calculace the amount of residual elongation (column
3) for each stud.

.

70344S
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NOTES

a. Studs and nuts not requiring
adjustment but used for locking
down tensioners-during
adjustment masses may be marked
with a chali line to allow
detection of inadvertent
movement. .

b. If an adjustment pass is
required, then a set sequence
need not ap?ly however, all -

tensioners hydraulically
connected must be locked to a '

stud before pressurization may
start. If a tensioner 14
locked to a stud which.does not
need readjustment, pumping up
and down without moving the ,

spherical nut should leave its
elongation within tolerance.*

'
.

c. Steps 4.25.21 and 4.25.22 are
'

to be'used as a basic adjustment -<
guide. Variation in pump;
pressare or nut position may be
required to bring stud-
elongation into tolerance.

'

4.25.21 To adjust studs which are below required
elongation, pump up to 7000 psi and set the nut
with the torque handle.

4.25.22 To adjust studs which-are above the required- ,

alongations-p m up until nuts are free. Back the
nut off one full turn -(18 holes), then return to
7000 poi and reset the nut using the torque handle. |-

! NOTE

When adjustments are made to
a particular stud it may affect
the elongation of the adjacent
studs.

4.25.23 After all tur af-tolerance studs have been adjusted
*/* and all 54 g.ods are within limits,-contact QC,

Take and record the final elongation readings in
column 4 of Data Sheet 1.

.

. mus
'
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4.25.24 When all studs have been tensioned within the
specified limits , di6 connect and remove all
tensioning equipment from the cavity.

4.25,25 Remove and store the elongation measuring rods.

4.25.26 Lightly lubricate the 54 stud top screw inserts
with N5000 end install.

26 SEAL TABLE PREPARATION'

sjs
~

NOTE

Subsection 4.26 may be
accomplished any time after
4.19 but must be completed
prior to Subsection 4.32.

4.26.1 The seal table will be prepared for operation in
accordance with Procedure 93280-C, " Flux Thimble
Withdrawal And Reinsertion For Refueling".

4.27 INSTRUMENT PORT - CONOSEAL ASSEMBLY
*j*

-<

NOTE

Step 4.27 may be accomplished
any time after Step 4.25 but

'

must be completed prior to Step.

4.32.

CAUTION

In the assembly of the conoseal, -

cleanliness is of the utmost
importanca in the seal joints
therefore QC should
contir.uously monitor this
operation for cleanliness and
verify torquing requirements.
Use clean lint-free cotton
and/or rubber gloves for this
installation.

4.27.1 Open the applicable shroud door. Remove and store
the thermocouple protective sleeve spring,
protective sleeve, and 0-ring.

4.27.2 Clean the female flange and new lower conoseal
3asket with acetone or isopropyl alcohol followed *
sy demineralized water.

t0WS
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4.27.3 Ensure that the gasket and flange, especially the '

mating areas are clean and free of nicks or ;
scratches. |

4.27.4 Install the lower gasket on the female flange. i

Make sure that the apex of the cone formed by the
gasket points toward the top of the containment
building.

4.27.5 Clean the upper sealing surface of the thermocouple
supaort column and the new upper console gasket
with acetone or isopropyl alcohol followed by,

demineralized water.

4.27.6 Ensure t hat the gasket and sealing surface are
clean and free of nicks or scratches.

4.27.7 Install the upper gasket on the support column.
Make sure that the apex of the cone formed by the
gasket points toward the bottom of the containment-
Building.

4.27.8 Clean the male flange and weld ring (if used) with
acetone or isopropyl alcohol followed by rinoing
with domineralized water. -<

4.27,9 Ensure chat the male flange, especially the mating
areas are clean and free from nicks or scratches.

4.27.10 Place the weld ring (if used) on the female flange,.

and lace the male flange on the female flan e
unti the male flange rests on the lower gas et.

(P
SfE ATMcWAlfA'Tp.., tw

4.27.11 Assemble the loading device and slip it down over
the flanges. The loading device may be assembled -

before or after setting on the conoseal. Engage
the locking flange of the loading device by
rotating it approximately 15' such that the
protrusions are inside the notches in the female
flange.

4.27.12 Clean the coupling assembly and apply a thin coat
of Neolube #1 or #2 to the bolt threads, the
interior contact points of the clamp and the
exterior contact points of the male and female.
flanges.

.

k
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NOTES

a. When installing the coupling
assembly be sure the bolts are
in their pro)er location with
respect to tie loading device.
About 1 inch between bolt and
loading device should allow the
loading device to be rotated to
the unlocked position,

b. When hand tightening the three
coupling bolts, keep them
a) proximately even so that all
carce will protrude far enough
for future cotter pin
installation.

4.27.13 Install the coupling assembly and hand tighten the
three botta. g . , p.,y g g y n iy , , , , ,

472774 Gradually apply pressure to the hydraulic cylinder
gusing the hand pump. A pressure between 1275 to

\f375- i is required for proper sealing. This ."
'

pressure be read on the hand pump gags. ~' ''

4.27.15 While maintaining the to 1375 psi on the ,1

boltsuniformlyig{h
loading device, torque the
increments of approximately 25 to

. -lbs until a
final torque of 50 to 60 ft-lbs is obta n.

4.27.16 When torquing is complete, release the hydraulic
pressure. Rotate the loading device to the
unlocked position and remove.

,

NOTE

The loading device may be
disassembled in order to
remove it.

4.27.17 Install cotter pins through the bolts and bend
against the body of the clamp to prevent bolt
rotation.

4.27.18 Clean and install the jack screw 11 ate to the
theruccouple column. Up to 4 jaccscrews may be
pre-installed prior to attachment to the
thermocouple column.

4

k
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| 4 47,1S Clean and install the split ring to the,

thermocouple support ring.
. g

-.27.20 Clean and apply a thin coat of Neolube #1 or #2 to
| | the jack screw, then install it through the

|Jackscrew plate.-

4.27.21 Tighten the jack acrews uniformly in a cross '

pattern in approximately 30 in-lbs increments until
a final torque of 95 to 105 in-lbs is obtained.

4.27.22 Install locking wire to prevent screw rotation.

4.27.23 Repeat Steps 4.27.1 through 4.27.22 until all four
*/* instrument port conoseals have been completed.

CAUTION

Do NOT twist the knurled
thermocouple connectors during -

reassembly.

4.27.24 For thermocouples equipped with Conax-Style
inches que the 1/2-inch compression cap toconnectors, cor

144-180 pounds while holding the connector ''
body with a wrench to prevent rotation.

4.27.25 Connect all thermocouple connectors. Close the
shroud doors. Document on Data Sheet 4.

.

4.28 CAVITY PREPARATION

NOTE

Step 4.28 may be accom
any time after Step 4.plished22 or any
time prior to procedure
completion.

4.28.1 Remove and store the two blind flanges on the '

*/* emergency containment spray returns. Replace the
drain screens by cleaning and coating threads on
studs and nuts and underside of the nut with
Never-Seez Pure Nickel Special. Torque nuts in a
two-step cross pattern method with 50-60% of final
torque applied on the first step. Final torque
will be 60 ft-lbs minimum.

,

k
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4.28.2 Invert and reinstall the eight refueling cavity
*[* ventilation opening cover plates (slotted plate

down) using the same EPDM gasket which was
previously installed. Coat threads with Never-Seez
Pure Nickel Special. Tighten the 1/2" bolts to a
snug tight fit.

4.29 HEAD VENT PIPING
'

4.29.1 Remove and store the blank flange on the cavity
floor penetration for the RV head vent line.

'

4.29.2 Install the head vent lines using ne*; 2500lb.
*/* spiral wound gaskets. Coat threads with Never-Seez

Pure Nickel Special. The flange bolts, shall be
torqued in a 3 pass cross pattern to a 300 ft-lbs.

4.30 REACTOR VESSEL LEVEL INSTRUMENTATION SYSTEM (RVLIS)
*/*

4.30.1 Install the RVLIS tubing. Swagelok fittings are
tightened hand tight plus 1/4 turn.

,

4.31 INSTALLATION OF THE REACTOR HEAD INSULATION -<

NOTE

Head insulation may be installed
anytime after Step 4.25.26.,

4.31.1 Using appropriate rigging, hand maneuver each
section of the Reactor Vessel Head insulation into
place. Start with the section designated for
azimuth O'.

4.31.2 continue 21 acing sections around the head until all
*/* sections have been installed. Insert section

fastener devices and tighten to a snug tight fit.

4.32 RV FILL AND VENT

NOTE

Reactor vessel filling can
start at any time after S!;ep
4.30.

4.32.1 RV filling and venting are accomplished in
accordance with P'tocedure 13001-1 or 13001-2,
" Reactor Coolant System Filling and Venting", as -

applicable, i

nu.s
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4.33 CABLE RECONNECTION

NOTE

Lowering of cable trays and
connection of all cables may
occur any time after Step 4.22:
however, due to interference
around the head it is best to
wait until late in this
procedure to start this work.

4.33.1 Disconnect temporary 480V power cable (if used)
from the integrated head enroud.

4.33.2 Unlatch the cable tray from its stored position.
4.33.3 Using the Reactor Head Electric cable tray winches,

pivot the cable tray downward to the tray
restraints at the shroud. Alternate lifting .

devices may be used to lower cable trays should the
winches fail.

,

4.33.4 Latch the shroud cable tray restraints.
-t

4.33.5 Reoeat Steps 4.33.2 through 4.33.4 for the other
ca)1e tray. !

4.33.6 Reconnect all cables from the cable tray to the'

*/* outside of the connector plate. Document cable.

reconnection on Data Sheet 4.

4.34 SEISMIC TIE RODS y
*/*

.

4.34.1 Unlock the the rod from its stored position and
lower it to its cavity wall lug.

4.34.2 Remove the cotter pin and connecting pin from the
tie rod clavis and maneuver the clevis to the lug.

4.34.3 Install the connecting and cotter pins.
4.34.4 Repeat Steps 4.34.1 through 4.34.4 for each of the
,,4* six tie rods.*

4.35 Remove the access platform from the operating floor
to the missile shield and all tools and materials
used in this procedure.

.

k

ru...
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4.36 Notify the Shif t Supervisor tee reactor has been
*/* re-assembled for operation.

5.0 REFERENCES

5.1 1X6AB02-70 (2X6AB02-145), Instruction Manual,
Reactor Vessel Unit 1/2)

5.2 X6AB02-231 Technical Manual, Four-Loop Integrated
Head Package

5.3 X6AB02-143. Operating and Meintenance Manual,
Quick Acting Stud Tensioners Unit 1/2

5.4 X6AB02-207, Instruction Manual, Reactor Vessel
Stud Removal Tool Unit 1/2

5.5 X6AN09-63, Technical Manual, Fuel Transfer System
Unit 1/2

5.6 X6AQO2-19, Westinghouse F Specification F-2 '

Preoperation for Refueling Unit 1/2
,

5.7 X6AB06-86, Westinghouse Assembly Specification,
Instrumentation Port Column Assembly Unit 1/2 .<

5.8 X6AB02-171, 190, Drawing. Reactor Tophead
Insulation Field Erection

5.9 X6A302-153, 222, Technical Manual, 450A Load Cell.

System

5.10 . PROCEDURES

5.10.1 00254-C, " Plant Housekeeping / Material Condition [
Program"

5.10.2 12007-C, " Refueling Entry"

5.10.3 13001-1, " Reactor Coolant System Filling And "

Venting"

5.10.4 13001-2, " Reactor Coolant System Filling And [Venting"

5.10.5 13005-1, " Reactor Coolant System Draining"

5.10.6 13005-2, " Reactor Coolant System Draining"

Y *

, '?
.
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5.10.7 20425-C, " Control Of Refueling Lifting And
Rigging Equipment" ;

5.10.8 27305-C, " Reactor Polar Crane Service Check"
s ,

"S'ent Fuel Cask Monthly And Annual5.10.9 27315-C. a

Check Out" |

5.10.10 24960-1, " Containment Penetration No. 89 - 1

Local Leak Rata) Test"
,

5.10.11 24960-2, " Containment Penetration No. 89 -
Local Leak Rate Test" .

5.10.12 43002-C, " Airborne Radioactive Sampling And .

Evaluation"

5.10.13 43007-C, " Issuance, Use, And Control of 'tadiation :
Work Permits"

1

% f

5.10.14 43301-C, " Decontamination Of Areas, Tools. And
Equipment"

.

5.10.15 55023-C, "Incore Irradiation Specimens"
-c \

5.10.16 93100-C, " Refueling Tools And Equipment
Preservice Inspection / Checkout"

:

5.10.17 93140-C, " Control Rod Drive Shaft Unistching Tool
Operating Instructions".

5.10.18- 93280-C, " Flux Thimble Withdrawal And Reinsertion
For Refueling"

,

?

END OF PROCEDURE TEXT

,

I' I

i

.
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4 [, i f ,

~

TABLE 2

STUD TENSIONING-DETENSIONING SEQUENCE
Cut Apart and Tape to Individual Tensioners

TEN 5IONER TENSIONER TERKTORER
1 2 3

SEQUENCE SEQUE,'?CE SEQUENCE
SET-UP STUD SET-UP STUD SET-UP STUD,

1 46 1 37 1 28
2 49 2 40 2 31
3 52 3 43 3 34
4 47 4 38 4 29
5 50 5 41 5 32
6 53 6 44 6 35
7 48 7 39 7 30
8 51 8 42 8 33
9 54 9 45 9 36

TENSIONER TENSIONER TENSIONER'
~

4 5 6
SEQUENCE SEQUENCE SEQUENCE -<

,, SET-UP STUD SET-UP STUD SET-UP STUD

1 19 1 10 1 1
2 22 2 13 2 4
3 25 3 16 3 7.

4 20 4 11 4 2
5 23 5 14 5 5
6 26 6 17 6 8
7 21 7 12 7 3
8 24 8 15 8 6 ,

9 27 9 18 9 9

,

k

??3445
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Sheet 1 of 2
__

, -

DATA SHEET 1

ELONGATION DATA 5HEET FOR OPERATIONAL LOAD
1 2 3 4 (

Amount of
Dial Residual Dial Amount of

Initial Indicator Elongation Indicator Res. Elong.
Dial Reading After Reading After

Stud Indicator After 2nd Pass After Adjustment
No, Reading 2nd Pass (Coluren 2-1) Adj. Fass (4-1)

1

Z __,

3
_

4
5
6
7

5
'

9
10
II
12
13
14

''
T5 ' - - -

I6
17
15
19
.T~

21
22
23 ..

24
~ .

25
26
TT
25
29
30
31
32
33 _--

,

_

.

k

7C344$
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I DATA SHEET 1

ELONGATIO.N DATA STEETTOW OPERATIURAL LOAD. _ _ _ _ .

l 7 3 4 5
~~

~

Amount of
Dial Residual Dial Amount of

Initial Indicator Elongation Indicator Res. Elong.
Dial Reading After Readirig After

Stud Indicator After 2nd Pass After Adjustment
No, Reading 2nd Pass (Column 2-1) Adj. Pass (4-1)
IT '

TE
.--

7. -
39

~

40
m _ -- -- -

- --

43
44

~

45
.,

96
47
48
49 -<

~

50
Il
52
33
54
Dial Indicator used Sum =
Calibration good until

Average Residual Elongation Sum Col. 5 " .

54

.

t
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Sheet 1 of 5.
~

DATA SHEET 2

VESSEL DISASSEMBLY COMPLETION SHEET

NOTE

Place N/A in the SIGN-OFF
space for those sections not
applicable and note in the
remarks section the reason
for the N/A.

Q.C.
STEP DESCRIPTION SIGN-OFF VERIFICATION

4.0 Prerequisites and Initial
,

Conditions for the procedure
(3.1 and 3.4) heve been
cotapterad (sea Attachment 1,
Item 5) / /

'

4.2 Equipment for this section
(3.2) has been checked out '

and is available for use
(see Attachment 1 Item I? / -<

4.2.5 Seismic tie rod disconne'.:ted and
locked in the upright pr,sition
45' azimuth /

135' azimuth /.

225* azimuth /_262* azimuth /

278' azimuth /
315' azimuth /

.I
4.3.7 Cables disconnected and cable tray i

locked in stored position |O' azimuth /
180' azimuth /

4.3.8 Temporary radial arm hoist power
cable connected if required /

,

4.4.4 RV head insulation removed and
stored /

! 4.5 RV water level 24 inches minimum
below flange, vented and sampled /

4.6.3 Head vent spool piece removed and
stored / -

6

4.6.6 Head vent seal flange installed /

.

F03445
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PROCEDURE NO- LEV 1510N PAGE No.
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Sheet 2 of 5.

~

DATA SHEET 2

VESSEL DISASSEMBLY COMPLETION SPEET

Q.C.
STEP DESCRIPTION SIGN-OFF VERIFICATION

4.7.2 RVLIS interconnect tubing removed
and stored /

4.8.1 Seal table has been prepared for
refueling and the thimbles have
been withdrawn 13 feet 8 inches or
22 feet 3 inches minimum (line out
one) /

4.9 Amplicable tools and equipment for
t;11s section have been checked out

,

and are available for use (see
Attachment 1, Item 2) /

,

4.9.16 Conoseal components removed,
protected and stored. Protective -<
sleeves installed

Core Approximate
Lc> cation Azimuth

'

A-5 247' /'

L-1 147' /

L-15 23' /
R-11 67' /

4.10 Prerequisites and Initial
Conditions (3.6) for this
subsection have been completed.
(see Attachment 1, Item 2) /

,

4.10.18 operational Pass 1 /
2 /

.

k

P33444
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Sheet 3 of 5.
.

DATA SHEET 2
VESSEL DISASSEMBLY COMPLETION SHEET

,

Q.C.
STEP DESCRIPTION SIGN-OFF _ VERIFICATION .

4.11.19 All 54 studs removed from the
vessel in racks with the head and
all stud hole plugs installed
except 12, 28, 44 and 30 if
applicable.

_ /
4.11.23 Guide studs installed in holes 12, i

28, 44 and 30 if applicable. / '

4.13.1.4 Emergency Containment Spray drains |
installed,

North- /
South /

'4.13.2.3 Reactor cavity ventilation opening
. cover plates installed .

-t

Approximate Azimuth-
'22' /
67* /

112' /

.

>
~

157' /.

202' /
247' /

292' /

337* /
'

4.13.3.4 ISI Porta installed

Approximate. Azimuth
0* /

45' /

90' /
135' /

180' /

225' /

270' /

315' /

4.13.4.1 Reactor Vessel permanent cavity
seal has been visually checked /

4.13.5 Reactor cavity sealing complete /
_

*

,m

_. , . , - - . . . _ . . . . . , _ . _ , . . . . , _ _ _ , _ _ . . ~ . _ . . . . . ~ . ~ . - . . . - . . . . . . , . , . . _ _ _ . , _ _ . . _ . _ , . . _ _ _ . _ __ . - ._
-

_ .
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'mCCE mAE No. kgy@oN PAtt NO.*

VEGF 93240-C -T F f 75 of 98g

Sheet 4 of 5.
,

~

DATA SHEET 2
,

VESSEL DISASSEMBLY COMPLETION SHEET

i

Q.C. i

STEP DESCRIPTION SIGN-OFF VERIFICATION

4.14.1 An "as fo'and" Seal Integrity Test
,has been performed. / e

4.14.5 Transfer tube blind flange
.'prepared for refueling /
1

4.15.3 Preparation for cavity flooding
complete /

4.16 Equipment-(3.3) for this section '

have been checked out and are
available for use (see Attachment '

1, Item 4) / i
__

,

4.16.7 -Ten minute hold for visual checks
of rigging completed /

'

'

4.16.14 Reactor Vessel Head is removed -<
and stored /

_

4.17 RCCA drive shafts unlatched /
.,

4.18 Equipment (3.3) for this section have
been checked out and are available
for use /

4.18.1 Optional internals measurements.
..

Location Value /
Location Value /

Location Value /

4.18.9 Ten minute hold for visual check
of rigging completed /

4.18.12 Upper Internals removed and stored /

1 .

| 6

|
-

. , .

'

- . _ . . . . - . , _ . . . . . . . _ _ _ _ _ , . . . , . _ . _ , . _ - . _ - , _ . _ , _ . . . . . _ . , - . _ . , . _ _ . . . ~ . . , , _ . . . . , _ - . _ . . . . . _ _ . , . . . . - ,
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76 of 98

Sheet 5 of 5
,

~

Retuarks :
.

.

.

-c.

' The Reactor Vessel is ready for refueling operations to begin.
/

RKTUTENANCE FOREMAN DATE

'/
REVIEWED BY: OUTAGE AREA SUPERVISOR DATE

.

k
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S h e e t 1 o r' 5,

,

DATA SHEET 3

VESSEL ASSEMBLY COMPLETION SHEET
4

NOTE

Place an N/A in the SIGN-OFF
space for those sections not
applicable end note in the
remarks section the reason
for the N/A.

Q.C.
STEP DESCRIPTION SIGN-OFF VERIFICATION

4.19 The vessel is ready for
reassembly and work is ready
to commence, (3.1, 3.2, 3.3
3.4) co*4 ete (see Attachment1
1, Item 5) / /,

4.19.3 Ten minute hold for visual
check of rigging completed / '

4.19.6 Upper Internals installed in -<
the RV /

4.19.10 The life rig is stored on
stand /

4

4.19.12 Optional internals mascurements:

Location value /
Location value /

Location value / .

4.19.13 Outage Area Supervisor
Evaluation:

Acceptable /Not Acceptable /
4.20 RCCA drive shafts latched /
4.21 Equipment (3.7) for this section

have been checked out and are
available for use (see Attachment
1, Item 4) /

.

t03445
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..__

*Sheet 2 of 5,

1ATA SHEET 3
*

VESSEL AS:1EMI)LY COMPLETION SHEET

Q.C. ;

STEP DESCRIPTION SIGN-OFF VER171 CATION

4.21.11 Vessel 0-rings are installed in
head /

4.21.18 Ten minute hold for visual
check of rigging completed /

,

'

4.21.24 Head is seated on vessel /
4.23.2 Transfer tube mating surfaces

checked for cleanliness. / /

4.23.6 Transfer tube blind flange
installed / /
Torque Wrench M&TE No.

,_,
4

Calibration good until.

~#4.24 Applicable tools and equipment
(4.1') for this section have
been checked out and are
available-for use (see
Attachment 1, Item 3) /,

4.24.1.4 From Step 4.16.7: Ten minute
hold for visual checks of rigging
completed /

4.24.1.16 Guide stude and sleeves removed /
'

or
4.24.2.2

'4.24.1.18 All stud hole plugs have been
or removed /
4.24.2.3

4.24.3.4.12 All studs have been installed
in the vessel /

,

I
.

.-_ __ -._ . - _ _ _ . - _ . _ . , . . . _ . , . , _ , _ - _ _ _ _ _ - . ~ . . .. _ _ , . - . _ _ _ . , . - , _ . , .
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Sheet 3 of 5
~

DATA SHEET 3

VESSEL ASSEMBLY COMPLETION SHEET

Q.C.
STEP- DESCRIPTION SIGN-Orr VERIFICATION

4.25 All applicable tools and
equ pment for this section
(3. ) have been checked out
and are available for use
(see Attachment 1, Item 3) /,

,

Temperature conditions have
-been met. / /

_

4.25.3 Initial stud elongation
meesurements have been
recorded / _ ,/

-4.25.18 Stud; Tensioning passes complete '

let pass /
2nd pass /

*

3rd pass (hydro only) /,

~#4.25.23 All studs have-been tensioned to
the required alongations / /

4.26 The seal table.is ready
for system filling /*

.

4.27 All applicable conditions, toolc,
and equipment for this section
(3.8) have been checked out and a
are available for use (ses- ,,

Attachment 1, Item 2) /

,

t

.

.

703441

_ ___
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NoCEDUXE No. rey 43#oN
7 d PAGE No.

VEGP 93240-C 77r / 80 of 98e gfg i

Sheet 4 of 5,
~

DATA SHEET 3

VESSEL ASSEMBLY COMPLETION SHEET
i

Q.C.
STEP DESCRIPTI_0t{ SIGN-OFF VERIFICATION

4.27.23 Instrument port conoseals
assembled

Core Approximate
Location- Azimuth

A-5 247' / /
L-1 147* / /

~

L-15 23' / /
~

R-11 67* / /_

Torque wrench
!

ft-lbs METE No. Calib. good until _ -

in-lbs M&TE No. Calib. good until
'

.

Pump Gauge -<

M&TE No. Calib. good until

4.28.1 Emergency containment spray drain
blank flanges removed and stored.
Screen replaced in drain

,

North
_

/ /

South / /
_

.

4.28.2 All eight. reactor vessel vent
plates installed in the vent
position. /

4.29.2 RV head vent spool piece installed /
4.30 RVLIS interconnect installed /

4.31.2 Reactor Head insulation installed /
_

4.33.6 Cable tray latch down and all
cable reconnected /

4.34 Applicable tools and equipment
for this section have been
checked out and are available -

for use (See Attachment 1 Item 1). / 6

~

mi

_ . _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _____ ___________________._.___ _______ __ _ __________ _ _____ _ _ _ _
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fVEGP 93240-C 7-T 81 of 98

Sheet 5 of 5 |
, .

'

DATA SHEET 3

VESSEL ASSEMBLY COMPLETION SHEET

Q.C.
S T",F DESCRIPTION SIGN-OFF VERIFICATION

'
4.34.5 Seismic Tie Rods installed

45' Azimuth /
135' Azimuth /

225' Azimuth /

262* Azimuth /

278' Azimuth /

315' Azimuth /

4.36 Shift Supervisor notified work is
completed and of system status /

Remarks:

._

-

-e

-

. - -

.-

.

W' - m..

Thu Reactor Vessel is assembled and ready for testing / plant
operations (cross out one) to begin. |

/
MAINTENANCE FOREMAN DATE

.

/i

REVIEWED SY: OUTAGE AREA SUPERVISOR DATE

'
~

mws

.
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PROCEDunE No. LEVISloH FAGE No.4p'l(;/~ '

VEGP 93240-C 82 of 987,

_ Sheet 1 of 14.

DATA SHEET 4 '

POWER AND SIGNAL CABLE REMOVAL / REPLACEMENT

NOTES

a. Ensure that each cable / wire is marked so it can be uniquely
identified with its termination point.

b. Original Data Sheet 5 should be included with the vessel
disas:embly package. A copy of the original will be used
to sign off reconnects and be included in the assembly
package.

c. Independent Verification is only required on Safety-Related
equipment. Place N/A in that column for Non-Safety related
equipment.

d. Panel Azimuth are as follows:
Unit 1: A-O' B-180'
Unit 2: A-180' B-O'

VERIFICATION
PANEL TYPE IDENTIFICATION REMOVED RECONNECT INDEPENDENT

_f. CRDM C-K6 N/A ''*

C-K10 N/A
,

D-M12 N/A.

D-M4 N/A

C-P8
_

N/A f
Unit 1 Unit 2

'

C-H2 C-H14 N/A

SB-N9 N/A
'SB-N7 N/A

B-K14 N/A

B-K2 N/A
Unit 1 Unit 2
SB-J3 SB-J13 N/A

.

k

,_,

.
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PAOCEDU,.E NJ. LEVISION k AGE NO,

VEGP 93240-C .-7 A T s,/;/yo 83 of 98

Sheet 2 of 14,

'

DATA SHEET 4

POWER AND SIGNAL CABLE REMOVAL / REPLACEMENT

INDEPENDENT
PANEL TYPE IDENTIFICATION REMOVED RECONNECT VERIFICATION

Unit 1 Uttit 2
A CRDM SB-03 SB-G13 N/A

SE-M8 N/A
Unit 1 Unit 2
SE-H4 SE-H12 N/A -

,

B-P10 N/A

B-P6 N/A

SA-M14 N/A

SA-M2 N/A,

SD-Nil N/A

SD-L3 N/A_

A-K8 N/A
Unit 1 Unit 2
A-H6 A-H10 N/A,

SA-P12 N/A

SA-P4
__

N/A
'

SC-L13 N/A

SC-N5 N/A 3

DPRI D-H8-B N/A
Unit 1 Unit 2

DMIMS MIM-1 MIM-3 N/A

DPRI SE-D8-B N/A

SE-M8-B N/A

SE-H12-B N/A

SE-H4-B N/A
.

D-D12-B N/A,

70M45

_ _ _ _ - - _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ - _ _
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emoceDURE NO. LEYtSION
g*, PAGE NO-

VEGP 932404C - 7 ;.r g ,e j,, 84 of 98'

Sheet 3 of 14,

DATA SHEET 4 '

POWER AND SIGNAL CABLE REMOVAL / REPLACEMENT

INDEPENDENT
PANEL TYPE IDENTIFICATION REMOVED RECONNECT VER,,IFICATION

A DPRI D-D4-B N/A

_ C-r10,-B N/A

C-F6-B N/A
,

C-K10-B N/A

C-K6-B N/A

SD-E13-B N/A

SD-N11-B N/A

SB-G13-B N/A
~#SB-G3-B N/A

SB-N9-B N/A

SB-N7-B N/A.
.

_ _ _

D-M12-B N/A

D-M4-B N/A

C-H14-B N/A
'

C-H2-B N/A

C-P8-B N/A

C-B8-B N/A

SD-L3-B N/A

SD-CS-B N/A

SB-J13-B N/A

SB-J3-B N/A
.

4WS

_ _ _
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VEGP 93240-C 77h{f'j/g 85 of 98

Sheet 4 of 14,

DATA SHEET 4
-

POWER AND SIGNAL CABLE REMOVAL / REPLACEMENT

INDEPENDENT
PANEL TYPE IDENTIFICATION REMOVED RECONNECT VERIFICATION

A DPRI SB-C9-B N/A
,

SB-C7-B N/A_

A-H10-B N/A

A-H6-8 N/A

B-F14-B N/A,

B-F2-B N/A

B-P10-B N/A

B-P6-B N/A

SC-L13-B N/A_,

SC-C11-B N/A

SA-D14-B N/A
'

SA-D2-B N/A

SA-P12-B N/A

SA-P4-B N/A
, , ,

A-K8-B N/A

A-F8-B N/A

B-K14-B N/A

B-K2-B N/A

B-B6-B N/A

B-B10-B N/A

SC-E3-B N/A

SC-NS-B N/A
i

N) del
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PROCEDUME N8, EEVl$lON PAGE NO

VEGP 93240-C , 7?- 02j 86 of 98-

, / /w.

Sheet 5 of 14
,

DATA SHEET 4 -

POWER AND SIGNAL CABLE REMOVAL / REPLACEMENT

INDEPENDENT
PANEL TYPE IDENTIFICATION REMOVED RECONNECT VERIFICATION

A DPRI SA-M14-B N/A

SA-M2-B _, N/A

SA-B12-B N/A

SA-B4-B N/A
,

CRDM C-F6 N/A
,

C-F10 N/A

D-D12 N/A

D-D4 N/A
,

C-B8 N/A ''
~

Unit 1 Unit 2
C-H14 C-H2 N/A

SB-C9 N/A
,

SB-C7 N/A

D-H8 N/A

B-F14 N/A '

-

B-F2 N/A
Unit 1 Unit 2
SB-J13 SB-J3 N/A

'

Unit 1 Unit 2
SB-G13 SB-G3 N/A
Unit 1 Unit 2
SE-H12 SC-H4 N/A

_,

SE-D8 N/A

B-B10 N/A

B-B6 N/A
.

k

'b al
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PROCEDUmE NO. 5, Evasion py,gg go,

Tvr d[[/oVEGP 93240-C 87 of 98j

Sheet 6 of 14,

DATA SHEET 4 -

POWER AND SIGNAL CABLE REMOVAL / REPLACEMENT

INDEPENDEFTP
PANEL TYPE IDENTIFICATION REMOVED RECONNECT VERIFICATION

A CRDM SA-D14 ti/A
_.

SA-D2 N/A

SD-E13 N/A

SD-C5 N/A
Unit 1 Unit 2
A-H10 A-H6 N/A

A-F8 N/A_

SA-B12 N/A

SA-B4 N/A,

SC-Cll N/A'#
~

SC-E3 N/A

Aux Pwr Aux Pwr N/A,_

Cooling
,

Fan Pwr CF-4 N/A

CF-3 N/A
.

CF-2 N/A
l

CF-1 N/A
Themo
Couples T-1-78A

T-27-78A

T-4-78A<

T-29-78A

T-31-78A

T-32-78A

T-41-75A i

|
..

__ _ - _ _-__ - - _-_ - - ___ _____-_____-_____- - ________- _--____ _ ____ ___- __ - -
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PMOCEDURI NO LEYtSION PAGE No

7 ;~' , y;y ',,VEGP 93240-C 88 of 98
.-

Sheet 7 of 14
,

DATA SHEET 4 -

POWER AND SIGNAL CABLE REMOVAL / REPLACEMENT

,

INDEPENDENT
PANEL TYPE IDENTIFICATIO'i REMOVED RECONNECT VERIFICATION

Thermo
-

A Couples T-45-75A

T-20-76A
..

_,T-44-76A,

T-43-76A

T-47-76A ;__
_,

T-48-76A
--

T-49-76A .

T-5-75A
__ _,

__

T-33-75A
._

T-30-75A
' T-38-75A

T-7-77A
,

T-15-77A
__

T-13-77A

T-35-77A

T-39-77A

T-42-77A

T-46-77A

.

103445
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.- 7/ * v,y'h,/ ,,VEGP 93240-c A 89 of 98

Sheet 8 of 14,

DATA SHEET 4 -

POWER AND SIGNAL CABLE REMOVAL / REPLACEMENT

NOTES

a. Ensure that each cable / wire is marked so it can be
uniquely identified with its termination point,

b. Original Data Sheet 4 should be included with the
vessel disassembly package. A copy of the original
will be used to sign off reconnects and be included in
the assembly package,

Independent Verification is only required on Safety-c.
Related equipment. Place N/A in that column for Non-
Safety related equipment,

d. Panel Azimuth are as follows:
Unit 1: A-0* B-180*
Unit 2: A-180* B-0*

INDEPENDENT
PANEL TYPE IDENTIFICATION REMOVED RECONNECT VERIFICATION:

B DMIMS MIM-1 (Unit 2 ONLY) N/A

MIM-2 N/A
'

*

MIM-3 (Unit 2 ONLY) N/A

Ground N/A
Thermo
couples T-2-78B

t

T-6-78B

T-3-78B

T-8-78B
,

T-26-78B

T-28-78B
;

T-34-77B

T-40-77B

.

I

703441
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PROCEDU E No. ;;EVISiON PAGE No. ~

-7-f7'[ vVEGP 93240-C ,j 90 of 98

Sheet 9 of 14,

DATA SHEET 4 -

POWER AND SIGNAL CABLE REMOVAL / REPLACEMENT

INDEPENDENT
PANEL T_YPE IDENTIFICATION REMOVED RECONNECT VERIFICATION:

Thermo
B Couples T-18-76B

T-22-76B
_

T-19-76B

T-23-76B

T-24-76B

T-25-76B

T-50-76B

T-10-77B

T-16-77B

T-14-77B

T-21-77B

T-9-75B
'

T-12-75B

T-11-75B

T-17-75B

T-36-75B

T-37-75B

Cooling
Fans CFH-1 N/A

| CFH-2 N/A

| CFH-3 N/A

( CFH-4 N/A

CFI-1 (Unit 2 ONLY) N/A
'

i

CFI-2 (Unit 2 ONLY) N/A'
,

CFI-3 (Unit 2 ONLY) N/A

wo

I

>
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PROCEDURE N1 LEVISION . PAGE tao,

#r /,.(, ')gVEGP> 93240-C 91 of 98,

Sheet 10 of 14,

DATA SHEET 4 -

POWER AND SIGNAL CABLE REMOVAL / REPLACEMENT
.

INDEPENDENT-
PANEL TYPE IDENTIFICATION REMOVED RECONNECT VERIFICATION'

COOLING
B FANS CFI-4 (Unit 2 ONLY) N/A

DPRI D-H8-A N/A

SE-D8-A N/A

SE-M8-A
_ N/A

SE-H12-A N/A

SE-H4-A N/A
,

D-D12-A N/A

D-D4-A 'N/A
__,

* - C-F10-A N/r<

C-F6-A N/A

C-K10-A N/A,
__

C-K6-A N/A

SD-E13-A N/A

SD-Nil-A N/A -

SB-G13-A N/A-

'SB-G3-A N/A

SB-N9-A N/A

SB-N7-A N/A

'

mas

-

-.. __ _ _ _ . _ _ _ _ _ . - - _ _ _ _ _ _ _ _
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PROCEDUME N3 REVISION re PAGE NO.
VEGP 93240-C -7' ? / p $fd4 92 of 98

Sheet 11 of 14,

'

DATA SHEET 4 -

POWER AND SIGNAL CABLE REMOVAL / REPLACEMENT
-

.

INDEPENDENT
PANEL TYPE IDENTIFICATION REMOVED RECONNECT VERIFICATION

B DPRI D-M12-A N/A
_

D-M4-A N/A

C-H14-A N/A_,

C-H2-A N/A

C-P8-A N/A

C-B8-A N/A,

SD-L3-A N/A

SD-C5-A __ 'N/A

SB-J13-A N/A''

SB-J3-A N/A

SB-C9-A N/A.
, ._

SB-C7-A N/A
,

A-H10-A N/A

A-H6-A N/A
,

_ _ _ _

B-F14-A N/A

B-F2-A N/A

B-P10-A N/A

B-P6-A N/A

SC-L13-A N/A

SC-Cll-A N/A

SA-D14-A N/A
.

|

|

|

mws

1
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PA?CEDU t NO, L,CylSION - , AGE NO.

J/ ' ,r[, {p,VEGP 93240-c 93 of 98,
_

Sheet 12 of 14,

DATA SREET 4 -

POWER AND SIGNAL CABLE REMOVAL / REPLACEMENT

INDEPENDENT
PANEL TYPE IDENTIFICATION REMOVED RECONNECT VERIFICATI0t

B DPRI SA-D2-A N/A
_,

SA-P12-A N/A

SA-P4-A N/A

A-K8-A N/A

A-F8-A N/A

B-K14-A N/A

B-K2-A N/A

B-B6-A N/A
_

#B-B10-A N/A

SC-E3-A N/A

S_C-NS-A N/A,

SA-M14-A N/A

SA-M2-A N/A

SA-B12-A N/A
'

SA-B4-A N/A

Thermocouple
Column Thermo
L-15 Couple T-5-75A (C-12)

T-9-75'8 (E-14)

T-11-75B (G-8)

T-12-75B (G-12)
__

T-17-75B (J-14)
.

IC3MS
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PROCEDURE No. QEVIStoN - PAGE NO.,b p

e7'$f/,j,/p'gVEGP 93240-C 94 of 98

i Sheet 13 of 14.

'

DATA SHEET 4 -

POWER AND SIGNAL CABLE REMOVAL / REPLACEMENT
.

INDEPENDENT
PANEL TYPE IDENTIFICATION REMOVED RECONNECT VERIFICATION-
Thermocouple
Column Thermo
L-15 Couple T-30-75A (C-14)

T-33-75A (E-12)
!
|

T-36-75B (G-10)

T-37-75B (G-14) 4

T-38-75A (H-15) '

,

T-41-75A (J-12) '

T-45-75A (L-14)
i

R-11 T-18-76B (L-4)

T-19-76B (L-8)

T-20-76A (L-12)
'

*

T-22-76B (N-6)

T-23-76B (N-10)

T-24-76B (N-14)
.

T-25-76B (R-8)
'

T-43-76A (L-6)

T-44-76A (L-10)

T-47-76A (N-8)

T-48-76A (N-12)
.

T-49-76A (R-6)

T-50-76B (R-10)
L-1 T-7-77A (E-6)

.

T-10-77B (G-4) *

%WS I
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#f d[gVEcP 93240-C f 95 of 98

L Sheet 14 of 14,

DATA SHEET 4 -

POWER AND SIGNAL CABLE REMOVAL / REPLACEMENT

INDEPENDENT
PANEL TYPE IDENTIFICATION REMOVED RECONNECT VERIFICATION
Thermocouple '

Column Thermo
L-1 Co,uple T-13-77A (H-1)

,

T-14-77B (J-2)

T-15-77A (J-6)
.

T-16-77B (J-10) !
IT-21-77B (N-2)

T-34-77B (G-2)
l

_ T-35-77A (G-6) '

T-39-77A (J-4)

T-40-77B (J-8)
-<

T-42-77A (L-2)

T-46-77A (N-4)
* A- 5 T-1-78A (A-6)

T-2-78B (A-10)

T-3-78B (C-4)
.

T-4-78A (C-8)

T-6-78B (E-2)

T-8-78B (E-10)

T-26-78B (A-8)
{

T-27-78A (C-2)

T-28-78B (C-6)

T-29-78A (C-10)

T-31-78A (E-4)
9

-

T-32-78A (E-8) Ii

ews
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ATTACHMENT 1 -

' . . ' TOOLS AND EQUIPMENT LIST
;...

* The following ecols and equipment should be available,
properly functioning, clean and ready to use.

1. SEISMIC TIE RODS, HEAT VENT PIPING, AND UPPER
INTERNALS

a. Nylon Straps, one-ton capacity

b. Polar Crane or appropriate Lifting Device

c. Approved Duct Tape

2. INSTRUMENT PORT-CONOSEAL

a. Instrument Column Protective Sleeves (4)

b. Instrument Column Protective Sleeve 0-rings (4) -

c. Protective Sleeve Holding Springs (4)
,

d. Instrument Column Upper Conoseal Gaskets (4)
.-

e. Instrument Column Lower conoseal Gaskets (4)

f. Conoseal Gasket Removal Tool

g. 0-150 Inch-Pound Torque Wrench (3/8" Drive)-

h. 5/8" Allen - Socket Wrench

1. 0-150 Foot-Pounds Torque Wrench (1/2" Drive)
.

J. 5/16" Allen - Socket Wrench,

k. Supply of Neolube (Nuclear Grade)

- 1. Axial Loading Ram Assembly

a. Hydraulic Pump with Cylinder

n. 0-2,000 psi (minimum) calibrated gauge

o. Cotter Pins
-

!

! p. Safety Wire
i

.

-

.

|

|
___. --___
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pnoctavns No. msvis4VN -- PAGE No.
^~

vtap 93240 c -r f/ 97 of 98
~

1TTACHMENT 1 (CONT'D.)
I

.

-- 3 . - REACTOR VESSEL STUD
,

a. .' Alignment Guide Pins (3)

b. Eye-bolts (3)

c. Guide Stud Turning Bar

d. Scud Lifting Eyes (54)

e. Measuring Rods (54)

f. Depth Dial Indicator (Starrett 1644J or
equivalent)

g. Nut Wrench Assembly

h. Stud Wrench
,

i. Stud Hole Plugs (51)-
,

J. -Protective Sleeves (12)
~

k. -Chalk '

1. Stud Tensioners (6)

m. Five-sets of 12' Tensioner Hose (5 hoses per set)-

n. Thus set of 35' Tensioner Hose (5 hoses per set)

o. One - six foot Air Signal Rose

p. Pyroseter (IMC type or equivalent)

q. Polar Crare

r. Stud Racks (6)

s.: 50' sections of 1" Air Hose (3 minimum).

t. RV Stud Removal Tools-(6)

u. Chain Fall, 1 ton capacity minimum.

4. Reactor Vessel Head

a. Load Cell
.

b. Polar Crane .,

ms.s

~

+ -
, --
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7/r c'. //6 98 of 98.VEGP+ 93240-C-
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ATTACHMENT.1 (CONT'D.)
.

4 Bubble Levels (3)

d. -Metal 0-Ring (outer)

e. Metal 0-Ring (inner)
,

f. Allen type wrench set .i.

g. Bolt Cutters
^

5. GENERAL USAGE

a. Lint-free rags '

b. Isopropyl' Alcohol (stainless steel surfaces)

c. Ethyl Alcohol (carbon steel surfaces)
'

d.- Acetone (carbon and stainless surfaces)
c. Approved Bags for material collection and disposal

.

f. Nuclear grade Neolube, il or i 2 - < -

g. Fel-Pro N5000

h. GE Versilube 392.
.

1. Never-Seez pure nickel special

.

1

;

i

'

.

|s

:
L :

0 1
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vissu JlWR secTION ud XI REPAIR / REPLACEMENT- TRAVELER- 3Page 1 of
,.

Traveler 1' h fl. Rev. h- Repair- [ Replacement
.

-------- Component---- Associated Documents
---------- j----- -

MWO: .[._.. ,.. .. ..'..... .... Code Class - - . . . . . . . _ . . . .... ....

OC: . .._, .. ... ... .. .. . . . ).... ..h . . 3_ .b. . .Tag. Not

Description: (),Q[_Vf),,$,_,,__DCP: __ , _ _ , , , , , , , _ _ . . , _ _ _ , _ , . . , |

|

Other: ...........,_ .__ ... __,__ Serial No: 0;(~ 3 2, , ,q ,1,. ; ,, ._ M Q f
,

r ' ''

N m(, . g

Work Description: . <( k.G. ,_ .k.{.l .L . . 3.I_ .U. G. . .S. . 0.4.v. . G. .:S. . .'. . .

.. .... ....... ...... ~............ .... . ............. ....- .......

........... . .............. ........... ...... ...... . ...............
:_ - - -

Examination / Test Requirements - ~ ~ - - - - - - ------~~--

, , , , ,
,,, VT-3 _,. VT-4 Other _, , , , , , , , , , , , _ , , , , , , ,VT-1 VT-2
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l% % 518! BSct5.0 c 1 til ;
'

4. TAG / EQUIP # 5.SYS. DESIGNATOR 6. BUILDING ROOM / LEVEL

._l.N S.Ol14 O U _I10_O bIST O |-

7. WELD # 8. MATERIAL TYPE /IIEAT # j
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COMPLETION SHEET

?rccedure No. Revision ShGt~

26621-C 1 1 of 2

rag No. Description

/- C5 4t. - c36 Check Valves 3" 12"
5erial No. Manufacturer Model ,,,., gy,

Ot/ Westinghouse Style B I

-T Safety Related/QC Hold Points

C[ 7)9
rest Equipment Used .M&TE No.

, pw .o o .-eart ,ip. ? 0 0 .'s 's or
('# Non-Safety RelatedLa to 3 V 6 #d' ''"dj'3./% *

[> . A / cat. y e r- si is .5 . : 17y c.u ! u.. <-
PROCEDURE "' ' 1'' MAINT. HOLD QC

STEP DESCRIPTION I' LIT /DATE POINT INIT/DATE
(Yes/No) r,

4.1 Verify Prerequisites vf5#/ fee /b ./ ./ 1 58 N
n

4.2.1 Notify Shift Supervisor d'# /< ox) / / f

4.2.2 Clearance and Tagging x %"> / // w M // /

4.3.1 Check Disc Assembly ##I/t.n f b a c. ' / '< :
''

''

Notmoser

4.3.2 Check Body d4I /7.or in@ s s /w A-
'

4.3.3 Check Bonnet dd /3 sa u~_%g 44# /%@
a.c.

4.4.1 Check Cleanliness g/4' /.4.u fo to o Kwr M J /p):d:
,h/ A />."@ tn90rf w r AM / NM-J4.4.2f Dise Free

4.4.3 Studs Torqued to ac. ,.

_h'o ft.Iba. //,W /rse insKwr d'id / V: 'A-

- r<T ft.lbs (Level 1) v'M/ // v>c /[d g' 4, 7. I c/4.4.7 Nuts Torqued to
. g-

4.4.8 Nuts Torqued to [
do ft.lbs (Level 2) @? /?wM ,/ ,// .

''

''
b | % ? "C d { . \. k (. . *

i '

- - - - _ _ , _ - _ . ,
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IUoCC DhYP 26621-C 1 13 of 13"" " " ' "
i

Sheet 2 of 2
tPROCEDURE MAINT. HOLD QC

STEP DESCRIPTION INIT/DATE POINT INIT/DATE i
'(Yes/No)-

( j[/ /9[y, f// f
4.4.9 Nuts Torqued to

3At ft.Ibs (Level 3) 4.// /<,ez .e f
r

4.4.12 Final Torque on flange
Nuts /N ft.Lbs ;#HfI;.upts.er$!<x /:./ pi. : f

.

4.4.13 Natify Shift Supervisor 9ser/ < s,.yg /[ y[])/f[njf
t i i

Connents/ additional hold points:

.

.

'
.

-ae

P

QC has reviewed this procedure for hold points />AhMz/3 /hf4
' ~ ~ /Signature.

APPROVED (d DI5hPPROVED ( ) COMPLETED BY DATE
FOREMAN DATE

N[ W tV 1
"'

( fgu ( c'

.

' Meet

M
. . . . -_ . , . _ . . - - . - - , _ - . ..-.- . . . ._ -.-
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t a.'a wsovas no, nevoom Pass o..

C /-f/[ffoVEGF 20427-C f 31 og 31

Shset 1 of 1
^

j DATA SMEl'TJ
-

W g INTENANCE CLEANLINESS AND_ HOUSEKEEPING

Maintenance Work Order No. / C' M 57 9 (_ Date 3 ,42 %
Maintenance Cleanliness and Housekeeping Standard Requiredm

(8, C D (Circle one)
Name of system or component requiring cleaning

|

I

CLEANLINESS STANDARDS

C D INIT/DATE
Metal clean Thin rust on Tight mill scale
surface. carbon steel OK. Carbon steel OK. /fule / 3 M J/ c '

Rust allowabfe Rust allowable Rust which reefsts, p'
2 sq/in per 15 sq/in per brushing. ;.

I sq/ft. 1 sq/ft. (Wd,/h4M|
| *** No particulates/ particles removable by brushing.- VM/ 3 MI''
!

*** No oil, grease, or other organic films removable
A /3 RNMby brushing.

'

*** Perform closecut 5tep 4.3.5.b.6. (4st) /1 J2 0
*** No contaminants removable in large amounts by

wiping. M/1dW.

*** Decon tools and equipment. Ltd/ NJ'
*** Finish maintenance cleaning and housekeeping '

using Figure 1, " Maintenance Cleanliness and s

MO WHouseheaping Eendout". '

/

C019 TINTS: 3

. . .

.

44 ./# CA <G _._ . % * Al ' f b

MAINTINANp FEtsiN SIGNATURE /DATE D&TI RE$ULTS REVIEVED
[tJ6(a th J QJ-F d ( i Approved

MAINTENANCE FOREMAN SIGRATURE/DATE ( ) Disapproved

*** (for all cleanliness standards)

.

J 4

. . - -n , , - - . , - - ,- _ _ . . ~ . . - . . . - . , , . - . , - - - - - - . . .
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Page 4 of 8 (.
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TASK 4 REComCNDATIONS

4.1 Disassembly and inspection

Disassemble the check valves in accordance with the requirements covered in
MC'hK " " ' '

the-Maintenance and-Instruction Book-57106ts: [ Vop .o .

Record the breakout torque values of the nuts.

Remove the cap.

Measure the height of the studs above the body flange.
I

If the stud height' above the flange is less than 2.32 inches, the studs are
fully engaged in the valve body.
If the stud height above the valve body flange is more than 2.32 inches,
the stud is' not fully engaged in the valve body.

Since the valve has been leaking, it is necessary to clean the studs before
reassembly. To do so, it is recomended that all studs be removed from the
body and cleaned to remove any boron deposits.

,

If the stud height is more than 2.32 inches, remove the stud and use ao.c.
bottoming tap (5/8 11) to tap the stud holes to .96 to 1.00 inch. The

holesarepredrilledto1.10 inches (seeattachedsketch).[Cleanthethe
tapped holes and the studs, and lubricate the studs is accordance* '

instructions in the Instruction Book using Fel-Pro N 5000 or equivaivent. ,

Dimensionally inspect the valve bonnet / cap to make swa there is no dishing
cg

CN or warping of the cap. If the cap is dished or warped it must be
-

evaluated before it is reused.
,

n

I

g*

~- . . ~ , , - - - , . . . - - , . - - - , . - , ~ , , . . , - - - . . . , _ , n. ..- - , , . _ - , , , , , . . , , --. ,-,.4,, ,
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Page 5 of 8
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Inspect the seating surface of the cap to make sure there is no scratch. 2.

marks or wear marks at the gasket stating area. If it is scratched or~ ~~ #

worn, take a skin cu of the surface (.001 inch to .003 inch) with a surface

finish of 125 250 RMS.

Clean the gasket groove with acetor.e or suitable cleaning fluid making sure

not to scratch the surface.

4.2 Installation t

g.g 'L Install the studs in the valve body in accordance with hvetruction-Book""# > '' *'
Zu ''' C-

paragraph-62229.

'

Measure the stud heights above the badge flange and confirm that theo e,

"# U "C # heights are less than 2,32 inches above the body flange face." *

4

Hod idefr0btain a new gasket from the warehouse and measure the gasket dimensionsi 6

before installation. The gasket dimensions shall be:
I

0.0 4.49 + .000/ .047 inches
,

1.0 3.78 + .016/ .016 inches

Thickness .125 + .010/ .000 inch
:

'

,

.
. .

.

d

I

|
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Install the cap and tighten the stud nuts in accordance with inctnetion to u t' '- .

.

!Book-paragraph 6.2.11-(Table 6 28) as modified below . The torquing
sequence shall be: !

Torque Level 1 25 ft lb
!

'
Torque Level 2 60 ft lb

. <
-

Torque _ Level'3- 150 ft lb

Torque Level 4 170 ft 1b *

dagAftercompletingthetorquingsequence,repea6 the sequence one more time
at 170 ft 1b to assure that all the studs are well torqued. [

***** NOTE *****
'

.

2

WAIT FOR 1 HOUR AFTER TORQUING ALL NUTS TO LEVEL 4 (SEcce TIME) TO ALLOW THE
dEceaon0VES 10 sTAalLIZE, RECHECK TORQUE LEVEL 4 FOR ALL STUD NUTS AND RETORQUE AS

NECESSARY TO 170 FT L85. THIS WILL BE THE THIRD CYCLE AT 170 FT LBS. ,

.

|.
' sy s

M
'

1-j u.
f'.

l

.

"
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A'L*LLRA PLANT MAINTENANCE WORK ORDER (CONTINUEDI (2 0F 3) |
CONTROL NO, 18905286 02 [

:
,

........................................... . ....... .........................
- MPL/ TAG NO. SYSTEM EQP CLS DESCRIPTION- LOCATION t

....... ........... ... .................. ....... ..........,.................. j
11208U6035- 1208 111 CHECK VALVE 3.0.C88.1500 1RB184-SGI-4N1E21 '

11208U6036- 1208 111 CHECK VALVE 3.0,C88.1500 1RB184-S01-4N3E19
;

C' C- l' (s %b 3 )cg tjg
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lS3E 4i~UhtT 03/14/90 VOG'KE BLECTRY6ffifilATiffG liLA14T
~ ~

HUCLEAR PIANT MA!1AGEMENT INFORMATION SYSTEM
MAINTENANCE WALKDOWN IllPUT FORM .

MWO W 18905286 RCN #1 MEPM TAG #1 11200U6036

PACKAGI!1G INSTRUCTIONS

ZZZ TOOLS. N/A
r

-

-QQ: CAUTIO!I: MID-LOOP AND NO RHR PLOW IS REQUIRED..

ERECT SCAFFOLDI!!G.
t

REMOVE SHEETMETAL COVER AND_ INSULATION.
'

GRIND OUT WELD ON SEAL CAPS. _

DISASSEMBLE VALVE.

I!1SPECT INTERNALS FOR ABNORMAL WEAR AND FULL SWI!1G ON
_

DISC ARM. IF ANY DEFECTS ARE FOUND NOTIFY SYSTEM

ENG./MAINT. ENG. FOR INSPEC'I 1. **

( 'bo NOT REPLACE ANY PRESSURE BOUNDARY PARTS TilAT'S NOT_

'

ON A SECTION XI TRAVELF.R. SECT. XI TRAVELER # C/d // "/ .
_

REASSEMBLE VALVE PER_2,,6621-C.
_

MAINTAIN CLEANLINESS CLASS - B.

* WELD ON NEW SEAL CAP PER WPCS (SEE MWO). _

[PTBODY& BONNET WHERE SEAL CAP WELD WAS REMOVED. <x ,

QC/ANII TO PERFORM A VT-II AT N.O.P./T.

REINSTALL INSULATION /SilEETMETAL LAGGING.

6** WHEN-VALVE IS DISASSEliBLED, INSERT A BOROSCOPE INTO Tile

LINE A'ND INSPECT THE INTERNALS OF THE OTHER CHECK VALVE

- pcy Mte,)T 6 ASA'( S uk . J e < 4 274

t

!
r

o

... -.- . - . -- . , _ - . . . - . . - - . . - . . - ~ . _ . - .- . - -
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s' ATE 03/14/90 VOGTL'l ELECTRIC GEllERATIl1G PLA11T PAGE S

IJUCLEAR PLA14T MAllAGEMEllT IliFORMATIO!1 SYSTEM
MAlllTEllAllCE WALKDOWil I!JPUT FORM

MWO #: 18905286 RCll #: MEPM TAG #: 1120806036j

~ W6flAGIl3G IllSTjiiIUIdlOllSI .

TO Tile EXTEllD POSSIBLE. Tile OTilER VALVE t10T TO DE

DI S AS SEM Bl.tE WITilOUT A SEPERATE MWO AllD SYSTEM _

EllGIllEERIl1G APPROVAL.

__ _

E:EST MAllLilRS._60 MEOP
_.

D:DUR. 30 HRS.

. . - . - . - - _ _ - - _ _ . - - - - - -
- ---
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FCU1A!"NT MAINTENANCE CilECKLIST
Fqeo-NurTBER CltiTC}[iST CLASS FuEouEriCY

~~

iWGE
~

J M f)ff -

SCLOO497 C N/A_ 1_ O F 1

TAG NUMBER
_

REFERENCE MATERIAL
/-/.203'-l/6 874 26621-C

~

MAINTENANCE REQUIREMENTS AND S}t,ILL AND

SPECIAL INSTRUCTIONS INITIALS

WESTINGHOUSE STYLE B CHECK VALVE INSPECTION

(COMMITMENT # 16052) (RER 89-0278)

1. DISASSEMBLE AND INSPECT CllECK VALVE PER (#yW/Qif
PROCEDURE 26621-C.

2. INSPECT FOR INDICATIONS OF WEAR, LEAKA'E, EROSION, f,'Nd /p g..gG
CORROSION, DEFORMATIONS, MISSING PARTS OR OTHER
ABNORMALITIES. PAY PARTICULAR ATTENTION TO INTERNAL
VALVE COMPONENTS SUCH AS DISCS, DISC ARMS, llINGE
PINS, ANTI-ROTATION LUGS, PISTONS, SPRINGS, LOCKING '

DEVICES, SEATING / SEALING SURFACES, ETC., AS
APPLICABLE. DOCUMENT ANY FINDINGS.

-

MAINTENANCE ENGINEER /SUPV. APPROVAL H R VAUGHT REV. 01
LAST MINOR CHANGE DATE 00/00/00 01/09/90 __

,

/
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Reference No.17!33B-006

Georgia Pont Company
40 laverness Center Parkway
P. O. Box 1:95
Birmingham. Alabama 35201

Attention: Kenneth S. Burr

Subject:
Reliability Evaluation Testing of Calcon Model A3500 W3Temperature Sensors

References: 1)
Georgia Power Company Purchase Order No.?)
Wyle Laboratories' Test Procedure 17133 60031 1

Dear Mr. Burr:
.

Two new

OC3002 designated as Temperature Sensor b and 1 respectively) were subject dCalcon Model A3500 W3 Temperature Sensors (Serial Nos. OC30ll a dReliability Evaluation Test n

Program described in Wyle Laboratories' Teste to the
17133 with the fo!!owing exceptions: Procedure

their spacer tubes, and 2) due to temperature senser performance dwas performed prior to removal of the sensors from their thermowell1) The As-Received Setpoint Determination Tests and inspection of

water bath, no tests were performed with loose spacer tubes with thewhen the sensors were removed from their thermowella and irnerted di e l
uring Test Series I

r ct y in the

from their thermowells and inserted directly in the water bath (tests o igisensors removedfor Test Series 3). In addition, it nally specifiedr
number specified in the test was determined prior to the test that the modelprocedure (A3501 W3)

manufacturer's document which has been corrected in a more recentwas taken from an incorrectdocument, and A3500 W3 is the correct model number. release of the

The test program was performed in the following sequence:

Specimen identification and external visual inspection,
o

o
As-Received Setpoint Determination Test

Sensor removal from thermowells and inspection of and marking locati
o

: pacer tuber,
on of

o Calibration of specimens,

Setpoint Repeatability Tests to determine
o

temperature change, varying input air pressure vibratiothe effects of varying ratees of
temperature, thermowell setscrew tightness, spacer tube loon, varyieg ambient air

,

seness, cle.

7800 Govemora Onve e P.0 Box o77/77 e Huntsvdie Alatama 35807 7777. (20E) s37 441t
.

. .. - - _ _ - _ _ _ _ . -____ _ _ _ - --____ - _ - -



_ - - _ _ _ _ _ _ _ - -

b
. ..

.

r

The attached table contains a list of all tests petformed including test conditions and
results. The tests demonstrated that input air pressure variations of 5 pri or less. a rapid
water temperature decrease (approximately 100F/ minute) from just below the setpoint.
vibration typical of in service vibration (excluding long term effects), ambient air
temperature variations of 200F or less, and slightly noticeable bowing of the Viton O-
ring / disk assembly have no significant effect on Temperature Sensor operation and
etJibratien. The following paragraph) describe parameters that were shown to have a
significant effe t on the operation and/or calibration of the Temperature Lnsors.

hsuffielent Temeerature Stabilintien Perind Prior 'o Glibration

Consecutive calibration checks indicated a sli;ht upward shif t in the setpoint apparentlyi
due to the failure to completely stabili:e the temperature of all components of the
specimens prior to the initial calibration, It was concluded that a minimum two-hour
soak period at approximately 2000F prior to calibration (1800F for setpoint checks) is
necessary to ensure consistent ptrformance.

Centaminants on the Temnerature 9nigt

Tests performed with the Sensors removed from their thermowells and inserted directly
in the water bath caused a downward shift of approximately 100F in the setpoint of
both spe:imens apparently due to mincia2 residue or. the Viton 0 ring / disk assembly
; standard facility water and not demineralized water was used in the water bath). The
Viten 0-ring / disk assemblies were cleaned with Dow Corning 200 Fluid (silicone oil)
and allowed to dry overnight. The specimens were then recalibrated and remainec in
calibration for the remainder of the tests prior to the intentional loosening of the spacer-
tubes. It was concluded that the Sensors should not be immersed directly in water. All
calibrations and tests should be performed with the Sensors installed in their
thermowells.

9tnoint Reference Temperature.

All tests were performed with a thermocouple used to monitor the internal temperature
of a reference thermowell in the water bath along with the specimens. The temperature
of the water was also monitored with a thermocouple. It was deteritined that due to the
temperature indication lag of the thermowell thermocouple caused by the thermocouple
not displacing as much air u the Sensors, the thermocouple not being as close to the
thermowell wall as the Sensors, and the time constant of the thermocouple in still air.
the water bath temperature is a morc realistic reference for calibration and testing. The
lag time for the thermocouple in the circulating water bath was insignificant.

Water Gath Hentuo Rhte

A slow water bath heatup rate (approximately 10F per minute) was shown to allow the
thermowell internal temperature to more closely follow the water bath temperature. A
slow heatup rate causes the spet.imens to trip at a higher temperature (as measured in the
thermowell) than a fast heatup rate. It should be noted that a slow heatup rate causes
the specimens to trip at a lower water temperature than a fast hastup rate.

1

i

.
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Tharmowell e,etterew Tichtem

The tests with the thermowell setscrews loose demonstrated that a loose set $ crew causes
an increase of approximately 20F in the setpoint uhen measured with a heatup rate of
10F per minute. This setpoint shift is apparently due to the loss of contact between the
Sensor and the wall of the thermovell. All calibrations and testing should be performed
with the thermowell setscrew tight.

$py.eer-Tube Position

The tests performed with the spacer tube loose cemonstrated that the sepoint decreases
approximately 800F for each full turn. A thread locking compound is recommended to
ensure that the spacer-rube remains in its tigntered position for all calibrations, tests,
and in service use.

A test report to be issued at a later date snall centain details of the inspections and tests,
test results, photographs, equipment calibration data, etc.

Sheuld you have any questions or require add:tional information, pleate contact the
undersigned.

Sincerely.

WYLE LABORATORIES
Eastern Operations j -

L 'h ----/

Y~ 22+ b8tdEj
'

/
Don Smith awn K. Bates

.

Senior EnE ncer Senior Contracts Administratori "

Nuclear Favironmental Qualification

'

?/ \
'

' & j b.

flavous R. Johtsdn, P.E. G. W. Hight
- Department Manager Manager. Quality Assurance
Nuclear Environmental Qualification

DS/DKB/grd

Attachment
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tu .1EMPERATURE SE650R C YtNPERATURE SENSCM 1 tL

SERIAL NO. OC3311 SERInt m3. OC3002 g-,

..................... ................. e-........ ............ ...-......... ..
0040 PS!G */-t PSIG 49 FM */*I PSIGit|P ti$El FESEf itIP F:ESfi EESTI........... ........... ...... .. ... . ..... .. .... ..........DATE SEtlES ROM KAYE LOC. Ib M TW W I4 W TW W tW W IW W....... ...... ... .... .... .... . .. ..... ..... ... ..... ... .. .. ..... ... . .... .....

4/23/90 At 1 1 IN 204.1 258.1 233.2 203.1 203.2 203.1 205.0 210.6 I M .3 199.4 199.3 199.4At 2 1 iW 225.7 109.3 231.4 201.7 201.4 231.7 207.2 210.9 2C6.7 231.C 200.7 201.0At 3 * th - 2c9.9 211.7 20%.0 204.6 2M.0 2M.6 210.1 211.9 2C2.9 203.7 102.9 2C3.T
VtStf4L 1ESPECT104/TS-1 SPAtSt TORE SLIG3t1LY 100SE, TICATDfED BEf02E COuf!0MG

CALIPJtATIOel A1203*F

CC 1 1 IN 193.6 202.2 196.3 196.1 193.3 193.0 199.9 203.2 193.3 193.0 193.3 193.CCC 2 1 fu 195.7 282.1 196.5 195.5 193.6 192.6 233.3 233.5 193.6 102.6 193.6 192.6
4/24/93 1 1 1 IF 195.2 201.7 195.8 195.6 194.9 194.7 198.9 201.9 192.4 191.7 192.4 191.Tl 2 1 001 166.4 193.2 1E3.6 133.3 133.6 180.3 187.6 191.3 131.7 181.3 181.7 188.31 3 1 IW IS6.3 190.1 131.6 151.6 281.4 1S t.2 185.2 ISS.T 179.7 179.3 t 79.T 179.3

SEE NOTE 2.

3A 1 th 187.1 193.7 132.5 132.3 152.3 162.1 192.6 196.T 187.2 137.2 187.2 187.2
---

V!SUAL 15tPECT10k/TS-0 SPArtt TUBE SLICHILY LOO 3E, flGMTEWED REF0Et ComitarJihC

1 4 1 W1 136.6 193.4 152.5 182.3 182.4 182.2 185.6 190.4 131.1 151.3 151.1 188.31 5 1 tw 18T.4 191.3 134.2 134.0 1E3.8 183.6 134.7 1 % 4 177.7 171.5 t/t.T 177.51 6 1 i;uf 131.9 185.5 178.6 178.2 177.5 177.2 132.1 153.9 177.5 171.1 177.5 177.1
IEECittstAllou AT 230*T

CURIN3 8ARP
(3 200*F 1 fu 184.5 183.3 #/A N/A W/A N/A 151.2 134.7 W/A N/A 4/A h/A

CC 1 1 IM 1%.9 23'J.6 W/A N/A N/A N/A 197.6 20s.5 h/A N/A N/A tt/A
RECA11DRATl0sr AT 203*f

4725/90 CC 1 1 IW 196.9 283.9 193.7 193.7 192.2 192.4 197.1 203.8 189.6 159.6 18?.6 169.6
1 7 2 ta 194.0 199.3 195.0 195.9 193.0 195.9 197.2 203.2 191.8 193.7 191.8 190.71 8 4 ft 159.3 197.6 194.2 139.2 193.5 183.5 196.3 205.8 194.0 189.4 194.0 139.41 9 6 IN 186.6 195.8 193.9 185.3 195.9 186.3 !?5.3 2c3.3 194.4 187.3 *94.4 137.3 %-1 10 10 IN 184.1 199.5 195.5 1M.T 195.6 134.7 195.9 211.4 195.8 IS6.6 195.6 184.71 11 15 Ill 183.0 201.1 195.3 179.2 196.3 179.2 195.7 210.9 199.7 183.5 199.5 187.71 12 29 IW 131.8 202.1 197.2 175.7 197.2 175.7 197.5 211.2 200.8 135.3 263.0 185.8124 1 IN - 191.2 194.5 N/A N/A W/A N/A CID H3I ItlP AT 239.4*F Tu/2tl.4*F W

--

TREtM3iJEtts Ah3 EXTERRAL SukiACE of SENS0R PRoliES CIEAMD WIid SillCtWE Olt MED stuSE.
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IErfERATURE $ENSCR 0 TEMPiRATURE SEmsdR i <

f.
SERIAL wo. OC30ll SERIAL A0. OC30C2 *

t....................................... ............................... .......

40 P0lG +/-1 PSIG 40 P1tG */ l PstG d
TRIP RECE1 RESET IRIP RTSEI RESET *O

. ......... ........... ... .... . ..... .. ....... .. ..... . g
CATE SERIES Rtti RATE LOC. TW W IU W fu V IW W TU V IW w
....... ...... ... .... .... ..... .... ..... ..... ..... . ... . . ... ... . . . ..... .. .

L
cD

* 180*F int 5 Mists., 2CC*F foR 13 4143., I4W l'F ikCREASE EVERT 15 MihuTE$ .2
9

** IEPPERATURE MAS $1A8til2ED AT APPRCXI?%fELY 1*F BELCtf StIPCINT Ao VAS IPEN
~

CECREAIED AT APPRGX1PAff tY 10*F PER $ilkUTE.

[
m
r-
D'
tT)

D
HkOTES: 1. ALL TEsis E.ERE FEltTORME3 StiH STPLY AIR PitE*101E AT APPECX. 60 PSIG kEXCEPT IEST Rud 13 (55 Psic) Am TEST R ;II 14 (61 PStG).
.

m
2. A81 EXCES$1rf AM0Liff CF ECLC WATTR APPAREMiLY CAUSED ?. SPMP CECREASE m

III BATES TEM?SRAft1tf (TRCH 177.210155.PF IN CwE HilRJiE). Ivo Mis-
tJTES LATER T>E 1EPIERATURE RAD ikCREAS:010179.4*F AT A RATE Of
AFPROXIMATELY 10*f FER MtiUTE. 75-0 TRIPfED AO 15-1 FAESSISE IHeoP-
FEO AS Low AS 48.5 PSIG. IEFPERATURE WAS eELD AT ArracxinIEtt 150*1
f0R 86 MistfiES FRIOR TO TEST 3A.

3. tRir0Rn EATER TEMPERATimtE WAS NOT MAlWIAllilD Dtit t WG TEST RIN 15, -4
OE5?fC1 Atty staTRG iME POW 4 RAPP, 5thCE TRE VATER WAS NOT EEj4G ]

CIRCLtATED CitIIIG TRE 1EST.

4. 00RluG PEEVIOUS TE$flEG, IIFE APSIENT TEMPERAIURE ts ImE ARIA A20L50
illE TEltPffATURE SEssoa maustnGS hAs MEASURED wita IPE LAtER RAfis AT
200*f AND WAS APMaxilSTELY 87*7. AN EwvtRoemEmiAL EsCLCstKE LAS -

PLACED CVER ft:E SCNSat IIDuSINGS AAD THE AM3fENT TEMPERATURE VAS CCH- |

iP9ttED TO 107*F (CRIGINAL AP8tEmi TEMPERATURE + 20*f) 80R TEsf Rtw to
16 AN3 70 67*f (ORIGINAL #e!EST TEPFEE4TtFE - 23*f } Ti1R Test 20417.

"b .C |

5. TEST iltw$ 18A Ans las WRE PEff0EFEB TO VERIff TMAT THE $Eff41NT E'|
| CWAMCES isAT OCCURRES CURING TEST toil $ 7 TERCU2N 12 WERE ROT CAtJ1EO *D

g N~ J'

Bf A RAPIO TEMPERAfttE fMAsGE.

0Mi>

a i
1

.

8
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SMNS No. 6835
in E2-20

.

UNITED STATES
NUCLEAR REGULATORY COMMISSION

0FFICE OF INSPECTION AND ENFORCEMENT
WASHING 10N, D.C. 20555

June 28, 1982

IE INFORMATION NOTICE NO. 82-20: CHECK VALVE PRO 8LEMS

Addressees:

All nuclear power reactor facilitics holding an operating license (OL) or
construction permit (CP).

Purpose:

This information notice is provided as a notifict. tion of potentially signifi-
cant problems pertaining to check valves. It is expected that recipients
will review the information for applicability to their facilities. No specific
action or response is required at this time.

Description of Circumstances:

'A number of problems were recently reported involving swing check valves
supplied by two manufacturers. Palisades Nuclear Plant, which is an operating
plant, reported severe damage to the internals of 6-inch Alloy Steel Products
Company (ALOYCO) swing check valves used in the low pressure safety injection
system (LPSI).

Susquehanna Steam Electric Station, which is under construction, reported
.three separate problems with Pacific Company swing check. valves that range in
size from 6 inches to 20 inches installed in the residual heat removal (RHR),
reactor core isolation cooling (RCIC), and core spray systems.

The valves are similar in design and service to numerous other swing check
valves, manufactured by other companies, that have had similar problems in the
past. (Ref. LER 50-298/77-18, 50-255/81-37; A0 50-331/75-23; IE Information
Notices 80-41, 81-30 and 81-35)

Internal Damage to ALOYC0 Valves:

Ouring required modifications of the LPSI system at the Palisades Nuclear
Plant, Consumers Power Co. of--Michigan reported that two of the four LPSI
swing check' valves were found to have internal damage. In both valves the
disc nut washer and the disc nut pin were missing and the valve body, clapper
arm, disc clapper arm shaft, and clapper arm support were severely worn. The
discs were still attached to their clapper arms; however, valve seat and disc
sealing surfaces were damaged and leaks from the valves could have been
excessive.

/
'
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It was subsequently discovered that the remaining two LPSI check valves had
similar internal damage. The four LPSI check valves at Palisades were
manufactured by ALOYC0 about 1968. They are 6-inch swing-type check valves
with weld ends for attachment to Schedule 120 piping. All four valves were
mounted. vertically with the flow direction upward.

-

The swing check valves have an inline configuration with a ballooned _or
expa_nding area in-the valve body _for movement of the flapper-type disc. The

,

disc is substantially larger than the nominal inside diameter of the pipe or '

valve. If the disc should become separated from the clapper arm, it would
be trapped within the expanded portion of the valve body. This could lead to
reduced LPSI flow or (with some small probability) the complete blockage of the
line.

' Operation of the swing check valve in the direction of flow.(normal operation)
causes the threaded shaft on the back of the valve disc to strike the valve
body as it opens to the full-flow position. (The valve body is the ultimate
limiter of disc opening.) During full-flow operation,- there apparently is
sufficient turbulence to cause the disc to chatter against the valve body.
The valves at Palisades, which are used for extended periods during shutdown
cooling, exhibited about 1/2 inch of wear of the threaded portion of the disc
shaft (greater than'the height of the disc nut). Although the disc nuts had
been worn away,:none of-the aiscs had separated from its clapper arm because
of_the peening of the shafts to a-larger diameter.

The ALOYCO check valves form the boundary between the LPSI and high pressure
safety injection (HPSI) systems at Palisades. The abnormal wear of.the check
valves was discovered during modifications of the LPSI piping to add leak-
testing capability as required by NRC order, dated April 20, 1981, for Event V
valve configurations. This order required the licensee to-perform periodic
leak-testing of check valves that form the interface between a high pressure
system connected to the reactor coolant system (RCS) and a low pressure system
wnose piping leads outside containment. Event V is defined as the failure of
two-in-series check valves to function as a pressure isolation barrier between
a high pressure system connected to the RCS and a lower pressure system extend-
ing beyond containment. This-failure could cause an overpressurization and -
rupture of the low pressure system, which would result in a LOCA that bypasses
containment and simultaneously render inoperable some of the equipment needed
to mitigate a-LOCA.

Problems With Pacific Valves :

During start-up' testing at the Susquehanna Steam Electric Station Unit 1,
Pennsylvania Power and Light reported three problems with Pacific check valves:
.(1)_ disc assembly to body interference and excessive packing friction, (2)'

excessive wear at hinge arm / disc stud interface, and (3) disc stud breakage.
The-Pacific check valves are used in many non-safety systems as well as the-
residual heat- removal, reactor core isolation cooling, and core spray systems.

,
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1, Disc Assembly to Body Interference and Excessive Packing Friction

The interference problem was attributed to tolerance buildup by the valve
manufacturer. Undetected, a deficiency of this type could render the
valve unable to perform its safety function. The valves were subsequently
reworked at Susquehanna. The packing friction problem was solved by
changing packing type.

2. Excessive Wear at Hinge Arm / Disc Stud Interface

The excessive wear at the hinge arm / disc stud interface was identified on
non-safety related valves. The hinges and discs involved in the excessive
wear problem have been replaced in the safety related valves. The licensee
will re-inspect the safety related valves to confirm that the modifications
have been effective in reducing wear. These inspections will be performed
after the valves have operated for a sufficient time period that wear might
be expected. '

3. Disc Stud Breakage

The problem with the fractured stud, which is an integral part of the
disc / stud casting, appears to be similar to a earlier failure of an
Anchor / Darling valve (50-298/77-18). Although these failures were similar,
the cause of the Susquehanna failures appears to be a metallurgical
problem that is limited to the ,*:cific valves in this case. In the safety
related va'Ives, the licensee is replacing the CA15 discs with discs manu-
factured from A516 Grade 70 plate with a stud fabricated from the same
material threaded and welded to the disc. In the RCIC and HPCI' exhaust
systems, the swing check valve is being replaced by a lif t check valve.
The inherent damping action of this type valve is believed by the licensee ;

to make it more able to withstand the erratic steam flow conditions.

If you have any questions regarding this matter, please contact the Regional
Administrator of the appropriate NRC Regional Office, or this office.

_
a --,

. fan',' D'1 rector
.

Divis of Engineering
and Quality Assurance

Technical Contact: M. S. Wegner
301-492-4511

Attachment:
List of Recently Issued IE Information Notices

|
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IN 82-20

TJune 28i 1982

LIST 0F RECENTLY. ISSUED
IE INFORMATION NOTICES

,

- Information
. . Date of

Notice No. Subject Issue Issued to

82-19' Loss of High Head Safety 6/18/82 All power reactor
Injection Emergency! Boration facilities holding.

and Reactor Coolant Makeup an OL or CP
Capability

82-18 . Assessment of Intakes of 6/11/82 All power reactor
Radioactive Material by facilities holding
Workers- an OL or CP,_other

specified licenses-

82-17-- Overpressurization of- 6/10/82 All power reactor
' Reactor Coolant System facilities holding

an OL or CP

82-16 _HPCI/RCIC High Steam Flow 5/28/82 All power reactor
Setpoints. facilities holding-

an OL.or CP

82-15- Notification of the Nuclear 5/28/82 All NRC licensees -

Regulatory Commission (NRC) and all power,

roactor facilities
holding a CP

- 82-14: TMI-1- 5 team Generator / Reactor 5/12/82 All power reactor.
'

Coolant System Chemistry / facilities holding
Corrosion-Problem

'

an OL or-CP

82-13. Failures of General Electric 5/10/82 All power reactor.
Type HFA Relays facilities holding

an OL or CP

82-12 Surveillance of Hydraulic 4/21/82 All power reactorL
Snubbers facilities holding

an OL or CP

82-11 Potential Inaccuracies in 04/09/82 All power reactor
Wide Range Pressure Instru- facilities. holding
ments.used;in Westinghouse an OL or CP
Designed Plants

'

OL = Operating License
CP'= Construction Permit-

'

.__ . _ ._ ._ -._ # _ . _ _ _-_- -. _ _ _ _ - _ _ .
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IN 86-09

UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

february 3, 1986

IE INFORMATION NOTICE NO. 86-09: FAILURE OF CHECK AND STOP CHECK VALVES
SUBJECTED TO LOW FLOW CONDITIONS

Addressees:

All nuclear power reactor facilities holding an operating license (0L) or a
construction permit (CP).

Purpose:

This notice is provided to alert recipients of a potentially significant safety
probicm pertaining to check and stop check valves failing under low flow
conditions. It is expected that recipients will review the information for
applicability to their facilities and consider actions, if appropriate, to
preclude a similar problem occurring at their facilities. However, suggestions
contained in this notice do not constitute NRC requirements; therefore, no
specific action or written response is required.

Description of Circumstances:

Between late November 1985 and early January 1986, Florida Power and Light's
Turkey Point facility experienced numerous failures of the 12 stop check valves
in the steam supply system to the auxiliary feedwater pumps. The stop check
valves are located upstream and downstream of a motor-operated valve (MOV) that
opens when required to initiate auxiliary feedwater flow. The stop check
valves are_normally open and thus allow steam flow to the pumps while at the
same time preventing backflow through the steam line in the event of a steam
line break.

The mode of failure of the valve was degradation of the disc and disc nut
assembly (see attached sketch) due to low steam flow conditions caused by
slight leakage past the normally closed M0V. The low steam flow rate was not
sufficient to keep the disc open and the disc assembly tnen vibrated and
chattered causing excessive wear and damage to the valve internals, in particu-
lar, the disc assembly. In many cases (three in Hovember and four in January),
the disc guide stud nad broken off from the disc. This allowed the disc to
become cocked .in the valve and prevented full closure (thus defeating both the
check and stop features of the valve) and full opening (thus restricting steam

; flow). In addition, the broken disc guide stud was free to travel downstream
with steam flow and could base caused damage to equipment and components in the
flor path.

| l (f860 R90305 .
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The licensee performed a failure analysis of the disc assembly to verify the
acceptability of a higher strength material being used in a redesigned disc
guide. In addition, the licensee committed to a program of regular radiogra-
phic examination of the valves on Unit 3 for the remainder of the refueling
cycle. However, the licensee considers this to be an interim repair pending
the completion of the study underway by its AFW Enhancement Task Force.

A related series of events was discussed in IE Information Notice 82-26, "RCIC
and HPCI Turbine Exhaust Check Valve Failures." In this case the low steam
flow rates were the result of testing the RCIC and HPCI turbines at less than
rated load. The corrective actions consisted of changes to test procedures,
changes to the exhaust system design, and changing to a different check valve
style.

The information herein is being provided as an early notification of a possibly
significant matter that is still under review by the NRC staff. Recipients
should review the information for possible applicability to their facilities.
If NRC evaluation so indicates, further licensee actions may be requested.

No specific action or written response is required by this information notice.
If you have any questions about this matter, please contact the Regional
Administrator of the appropriate regional office or this office.

>

Ed7 add dan, Director
Divisi[ofEmergencyPreparedness

and gineerina Response
Office of Inspection and Enforcement

Technical Contacts: George A. Schnebli, RII
(404)331-4875

Richard J. Kiessel, IE
(301)492-8119

Attachments:
3. Sketch of Stop Check Globe Valve.

2. List of Recently Issued IE Information Notices

!
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Attachment 2
IN 86-09
february 3,1986

LIST OF RECENTLY ISSUE 0
IE INFORMATION NOTICES

Information
- Date of

Notice No. Subject Jssue Issued to
,

86-08 Licensee Event Report (LER) 2/3/86 All power reactor
Format Modification facilities holding

an OL or CP

86-07 Lack Of Detailed Instruction 2/3/86 All power reactor
And Inadequate Observance Of facilities holding
Precautions During Maintenance an OL or CP
And Testing Of Diesel Generator
Woodward Governors

86-06 Failure Of Lifting Rig 2/3/86 11 power reactor
Attachment While Lifting The faci!ities holding
Upper Guide Structure At an OL or CP
St. Lucie Unit 1

L 86-05 Main Steam Safety Valve Test 1/31/86 All PWR facilities
| Failures And Ring Setting holding an OL or

Adjustments CP
'

86-04 Transient Due To Loss Of 1/31/86 All power reactor
Power To Integrated' Control facilities holding
System At A Pressurized Water an OL or CP
Reactor Designed By Babcock
& Wilcox

86-03 Potential Deficiencies In 1/14/86 All power reactor
Environmental Qualification facilities holding
Of Limitorque Motor Valve an OL or CP|

| _ Operator Wiring

86-02 Failure Of Valve Operator 1/6/S6 All power reactor
| Motor During Environmental facilities holding
i Qualification Testing an OL or CP

86-01 Failure Of Main Feedwater 1/6/86 All power reactor
Check Valve Causes Loss Of facilities holding
Feedwater Sy, , Integrity an OL or CP
And Water-Hamn.- Damage

!

OL = Operating License
CP-=-Construction Permit
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SSINS No.: 6835
IN 83-17

UNITED STATES
NUCLEAR RiGULATORY COMMISSION

- 0FFICE OF. INSPECTION AND ENFORCEMENT
WASHINGTON, DC 20555 '

March 31, 1983-
>

INFORMATION NOTICE NO. 83-17: ELECTRICAL CONTROL LOGIC PROBLEM RESULTING ;
IN IN0pERABLE AUT0-START OF EMERGEtF,Y DIESEL
GENERATOR UNITS

LAddressees:
't

- All nuclear power reactor facilities holding an operating licensee (0L) or
constructionpermit(CP).

purpose:

This information notice is provided as a ' notification of a potential problem
in the control. logic circuitry which could adversely affect the auto-start -
feature provided for diesel generators at nuclear facilities. It is expected'

that recipients will review the information for applicability to their facili-
t_i es . No specific action or reference is required.

-Description of Circumstances:

Recently the licensee performed a loss of offsite power test at the. North Anna
Unit:2 Station. The test is conducted periodically and is a technical specifi-
cation requirement. -Specifically, this test-is performed to verify the cap-
ability of the. emergency diesel generators (EMDs) to load-shed and reload the
essential-emergency busses following loss of an EMD when offsite power is
unavailable,

,Briefly; the selected emergency bus was " set up" to simultaneously receive
-electrical power from the offsite power source and the associated EMD -A
. safety injection test signal was then initiated and the diesel generator unit '

was manually shut down. These actions were followed by opening the offsite
power supply feeder _ breaker to the selected emergency bus, Given these condi-
tions, the associated EMD did not-respand'to an auto-start call upon resetting

4

its shutdown relay.

When the licensee. investigated the event, he_ found that- the periodic test
. procedure used to conduct this test did not specifically address a 60-second
time delay feature. in the-diesel generator's restart circuitry. The purpose of
this time delay is -to allow the -diesel generator to come to a complete stop

.before attempting a restart. This time delay prevents fuel f rom being supplied-
-

' to the diesel generator _.for 60 seconds'after the shutdown relay has been
4

.

manually reset .by :a emote _ pushbutton located in the control room.

Further review of this event determined that when the shutdown relay was man-
ually reset (because of the presence of the safety injection signal mentioned <

above), the compressed starting air was admitted to start the diesel even though
no fuel was admitted during_ the 60-second delay period. At the end of this delay,

830 40011 O[[# ~
.- . . . - - -
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fuel was admitted but the supply of compressed air used to rotate the engine for-

a restart attempt had been consumed. Thus, the diesel unit effectively became
inoperable until the air storage tanks were repressurized.

This licensee's action taken to preclude this event from recurring included
modifying the test procedures so as to require the control selector switch for
the diesel generator being tested to be placed in the " local" position before
the shutdown relay is reset. This action, in effect, blocks the auto-start

diesel signal from act'.vating the air start solenoid for the diesel generator
being tested. Following this action, the shutdown relay may be manually reset
and the time delay permitted to run out. Subsequently, the control selector
switch may be returned to its normal " remote" position at which time the diesel
generator unit being tested should auto-start and reload its associated emer-
gency busses in accordance with design requirements.

During an in-depth study of the control logic circuitry for the diesel generator
units at Hatch Unit 1 Station, a potential control logic problem was identified
which is identical to the problen at North Anna Unit 2 Station. Subsequently,
the licensee implemented a design change which now allows fuel to be supplied
into the diesel unit concurrent with the logic signal calling for diesel
generator "re-start "'

Since North Anna Unit 2 is a pressurized water reactor power plant and Hatch
Unit 1 is a boiling water reactor power plant, the centrol logic problem, as
discussed, has strong generic implications and may affect many of the addressees
of this information notice. Licensees should be aware that since the local /
remote control switch is located in the control room and is placed in the
" remote" position during normal plant operation, it will require direct immedi-
ate operator corrective action to preclude failure of the diesel generator to
re-start under the set of conditions discussed above. On this basis, we
suggest these addressees review this information for applicability to the
control logic -ircuitry of diesel generator units in use at their plant.

No written response to this notice is required. If you have questions regarding
this matter, please contact the Regional Administrator of the appropriate NRC
Regional Office, or this office.

g
Edward L. Jordan, Director
Division of Emergency Preparedness

and Engineering Response
Office of Inspection and Enforcement

CONTACT: V. D. Thomas
301-492-4755

Attachment:
List of Recently Issued Information Notices
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LIST OF-RECENTLY ISSUED
IE.INFORMATION NOTICES

Information Date of-
-Notice No. -Subject Issue Issued to

83-16- Contamination of the Auburn 03/30/83 All Material
Steel Property with Cobalt-60 licensees

83-15 Falsified Pre-Employment 03/25/83 All power reactor
Screening-Records facilities holding

'

an OL or CP

83-14 Dewatered_ Spent Ion Exchange 03/21/83 All power reactor
Resin Susceptibility to facilities holding
Exothermal Chemical Reaction an OL or CP

83-13- Design Misapplication of 03/21/83 All power reactor
Bergen-Paterson Standard facilities holding

-Strut Restraint Clamp an OL or CP ,

83-12 Incorrect Baron' Standards 03/18/83 All power reactor
facilities holding
an OL or CP,

, __ ._ ,

83-11 Possible Seismic Vulner - 03/14/03 All power reactor
ability of Old Lead Storage facilities holding

'Batteries an OL or CP

83-10 Clarification of Several 03/11/83 All NRC-licensed
Aspects Relating to Use of facilities:and
NRC-Certified Transport registered users
Packages of NRC-Certified

transport packages

83-09 Safety and Security _ of 03/09/83 All power reactor
Irradiators- facilities holding

an OL cr CP

83-08 Component Failures Caused 03/09/83. All power reactor
by Elevated DC Control facilities holding .
Voltage an OL or CP-

83-07 Nonconformities with
_ 03/07/83 All power reactor

Materials Supplied by Tube facilities holding
Line Corporation an OL or CP

DL = Operating License
CP = Construction Permit

, _ _ _ __ _ _ _ . _ _ .
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4 IN 83-51

UNITED STATES
NUCLEAR = REGULATORY COMMISSION

OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

August 5, 1983

. IE INFORMATION NOTICE NO. 83-51: -DIESEL GENERATOR EVENTS-

Addressees:

All nuclear power facilities holding an operating license (OL) or a construction
permit (CP).

Purpose:-

This information notice is provided to bring to the attention-of licensees and
construction permit holders some events and experience of generic diesel
generator problems and corrective action taken. It is expected that

- recipients wil.1_ review the information for applicability to their facilities..
_

No other action:or response is required.

Description of Circumstances:

-In its continuing review of licensee event reports (LERs).- NRC has identified
during the past five months more than 100 LERs pertaining to diesel generator
problems. Most of these appear to be material, equipment, or component failures.

.
No single common trend can be identified.

NRC is concerned about the large number of diesel generator events. During
-discussions with diesel manufacturers and licensees, it appears that many of
-these events could have been-eliminated or prevented by implementation of a
conscientious maintenance and inspection program as well as monitoring equip -
ment-through a-plant's trend program. Some 1icensees have instituted such a

.. program to determine the underlying cause of the failures (see IE Information
.

_ Natice.82-10):and to prevent their recurrence. Components or materials that
have experienced failures are monitored or inspected more frequently. Many
affected items are repaired or replaced before actual breakdown. For example,
cooling . water heat exchangers that were found to be ineffective af ter a certain
period of. time because of tube fouling were replaced. Cooling jacket circulating
water pump bearings are inspected for wear nd replaced in certain intervals. '

Pressure switches and timers have been founu with drif ting setpoints and were
recalibrated or replaced frequently.,

. tecause of the large number of diesel generator events it is not feasible to
.

.o_

.

:V describe all~ the events reported. Howevei Attachment 1 to this information
.

notice gives several representative examples and corrective actions taken.

8306270425 h
/
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'If.there are.ary questions regarding this matter, please contact the' Regional: . ;

..

-

= Adm_inistrator. On the appropriate NRC- Regional Office, or this office.
a -

,

...
b

Division of Eme/ Director
.

'

Edward L.- Jorda
-

,

" !rgency Preparedness-
and Engineering Response

..
_ .

--

Office of Inspection and Enforcement-
-

'

Technical Contact: _Wolfgang Laudan IE
301-492-9759

-Attachments: - .

'

1.. Selected Examples of Licensee Event Reports -

Related to Emergency Dinsel Generators -

2 ,~ - List of Recently' Issued IE _Information Notices
.
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SELECTED EXAMPLES OF LICENSEE EVENT REPORTS AND VENDOR REPORT $
RELATCD TO EMERGENCY DIESEL GENERATORS

QUAD-CITIES 2, OC10BER 6,, 19822

During the monthly preventive maintenance testing of Unit 2 diesel generator,
the diesel tripped on high temperature 10 minutes af ter loading. The cause
was determined to be fouling in the cooling water heat exchanger. The htat
exchanger was replaced 6nd the diesel testing was satisfactorily-completed.
The licensee placed the heat exchanger on a preventive maintenance schedule
for cleaning.

SEQUOYAH2. OCTOBER-20d9,,8_22

During a performance 5t of diesel generator IB B the cooling jacket circulating
water puup on the diew's generator was fcund to be inoperable as .a result-of a
ball bearing failure in the pump. The bearing was replaced and the diesel
generator was. returned tc orvice.

SUSOUEHANNA,00108E12J,1982,

During=a performanceftest of a diesel generator, the diesel generator tripped
.

on high vibration. It was postulated that a vibration switch and a pressure
regulator were both involved in the trip. Both were re] aired and the dieselgenerator was. returned to service. The equipment will ae monitored throughthe plant's trend program.

BRUNSWICK 1, NOVEMBER Snlj32

During a. quick start' testing program of diesel generator No. 4, the diesel
generator tripped on " low lobe oil pressure.!' The same problem occurred 2
days later on the same unit. Both ever.ts resulted from intermittent failures
of the " low lube oil pressure start time relay" (STR). The relay . timed out'

befora actual pressure was above the low-trip setpoint. The rela, was replaced
and the diesel testing was. satisfactorily ccmpleted.

DRE50EN 3, NOVEMBER 9, 1982:

During a Unit.3 diesel generator surveillance test, the diesel generator tripped:

on low cooling water pressure. A defective low cooling water pressure switch |caused this event. The switch was replaced and the testing was satisfactorilycompleted,
i

_ RANCHO SECO, MAY 25, 1983-o

During startup testing, the diesel generator would not reach full operating
L The Woodward _ governor speed adjustment on the unit stopped at about-Speed.
L 650 rpm. It was found that the pointer disk waA hanging up behind the dialplate. The manufacturer recommended filing about 1/16-inch off the pointer
, disk to allow free movement. After that the diesel achieved proper saaed,li

,

"
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CALVERT, CLIFFS, APRIL _72 1983

Curing a routine inspection of the intake air theck valve of No.11 diesel
generator, the licensee found a check valve holding pin sheared and the check
valve loose. The sa'e valve on two other diesel generators at Calvert Cliffs
had been found to be cracked when inspected during 1982. The disk of one of
these valves was found broken in two pieces. The engines in question are
Fairbanks Morse Model 38TD81/8.

Bechse these failures did not render the diesel generators inoperable, as
evidenced by successful completion of weekly operational tests, no LER was
issued. The licensee pointed out that there were internal baffles between the
check valves and the diesel turbocharger which made it unlikely to have a piece
of the check velve enter t% diesel's turbocharger. The check vatve in question
diverts air between the diesel turbocharger and integral air-blower, failure of
the check valve would result in air being available through the turbocharger at
low loads and would affect the load control.

SHOREHtM, OCTOBER 15, 1982; April 15, 198'J; april 20, 1983; MAY 4, 19834

During preoper.uonal testing of Shoreham's three Transamerica Delaval, Inc.
emergency diesel generators, the following mechanical problems were identified
in the past 9 months and reported by the licensee under 10 CFR 50.55 (e):

Or.tobe r 15. 1982 - The jacket waterpump shaft failed.
April 15, 1983 - The engine head cracked.
April 20, 1983 - The fuel injection line failed.
May 4, 1983 - The rocker arm bolt failed.

Approximately 2 years before these problems occurred, the licensee discovered
the follnwing:

1. Loose hardware in cam gears during initial onsite inspection.
2. tioltiple broken cylinder head exhaust bolts resulting from insuf ficient

pipe guide clearances in the exhaust manifald.
3. Cracks in the fuel oil ejector that connects to the fuel oil drip line.
4. Absence of a drilled passageway for the relief valve on one lube oil pump

line as required by design.
5. leaky lube oil cooler tubes resulting from improper rolling in the tube

sheet.
6. Cracks in rocker arm push rod socket (or cup).
7 Cam gear fitted bolts not installed at the f actory as required.

The problems were corrected under the surveillance of vendor representatives.
Nuclear sites with Transamerica Delaval diesel generators are listed on
page 4 of this attachment.

_ - _ _ _ _ _ _ - _ _ - _ _ _ - _ _ - _ _ _ _ - _ _ - _ _ - _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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LOUl$ ALLis rep 0RTfD TWO DIFFERENT P01ENTIAL PROBLEMS, MAY 20, 1983 '

(Louis Allis is the successor to Belouit Power Systems. Inc., and to Colt- :
Fairbanks Engine Division)

1.- At the diesel generator in the Clinton Nuclear Plant, a three phase
rectifier assembly in the exciter was not connected in parallel, which |'

could cause field winding insulation to deteriorate. Louis Allis field i

service took corrective action by making the necessary connections, i

|

2. Detroit Edison experienced high vibration on its diesel generator. The
cause was loose pole wedges, Louis Allis performed a detailed engineering
evaluation of-this problem and found that in 1976 a material change ' rom
HRS 1020 steel to 1045 steel was made. This means that diesel generators
manufactured before this change may experience Qe same loose pole wedge,

problem. The effected plants are Fermi. Millstone Unit _2, and Hatch. :_

These plants were notified by copy of the Part 21 report dated May 20, .
1983. '

TRANSAMERICA DELAVAL - 1981 TO 1983
f

The manufacturer reported the following turbocharger thrust bearing lubrication
problem:

The design of the lubricating oil system permits the oil flow to the turbo. ;

charger bearing only when the diesel generator is running. When the diesel
generator is in the standby mode. the turbocharger bearing lube oil system is:

- bypassed to prevent a possible fire hazard should pressurized oil leak around
the bearing seals onto hot impellers. Therefore, during startup, a sufficient
amount of _ oil would not he available to adequately lubricate the turbocharger

- bearing. Because diesels are started once a month and run for a short length
of time, premature bearing wear was experienced because of-insuff %ient
lubrication.

At San Onofre, the wear rate for this condition af ter 100 hours of operation
was equivalent to 15,000 to 20,000 hours of_ continuous operation. ,~

To ensure proper lubrication during startup, a design modification in the fonn
of a lubrication oil drip system causing the lubricating oil to drip on the
bearings through an orifice at a given rate was_ proposed, installed, and-|

tested. An alternate method to this design modification is a change in the
operating procedure. Before 'a monthly start, _ an operator would manually run
the auxiliary lube oil-pump for 30 to 60 seconds and confirm lube oil pressure.

; In the event-of an emergency start, the bearings will function until oil
pressure is ' developed.<

.

.
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Transamerica Delaval reported that the following nuclear sites were affected:

Shoreham Perry WPPSS 4
Grand Gulf Bellefonte Midland 1 & 2
Catawt,a WPPSS 1 Hartsville
San Onofre Comanche Peak-1 & 2 Phipps Bend

The licensees of the above plants were notified by copy of Transamerica Delaval
Part 21 report dated September 19. 1980.

,
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LIST OF RECENTLY 155UE0
IE INFORMATION NOTICES

Information hte of
~

Notice No. Subject _ lssue issued to

83-50 failure of Class IE Safety- 8/1/83 All power reactor
Related Switchgear Circuit facilities holding
Breakers to Close on Demand an OL cr CP

83-49 Sampling and Prevention of 07/25/83 All power reactor
Intrusion of Organic Chenri- facilities holding
cals into Reactor Coolant an OL or CP
Systems

83 48 Gaseous Effluent Releases 07/14/83 NRC licented tiypro-
of Radioactive lodine-125 and product material
lodine-131 in Excess of NRC licensees, including
Limits medical and academic

institutions, radio-
pharmaceutical sup-
pliers, and indus-
trial research

83-47 f ailure of Hydraulic Snubbers 07/12/83 All power reactor
as a Result of Contaminated facilities holdingHydraulic fluid an OL or CP

83-46 Common-Mode Valve failures 07/11/83 All power reactor
Degrade Surry's Recirculation facilities holding
Spray Subsystem an OL or CP

83-45 Environmental Qualification 07/01/83 All power reactor
Test Of General Electric facilities holding
Company "CR-2940" Position an OL or CP
Selector Control Switch

83-44 Potential Damage to Pedandant 07/01/83 All power reactor
Safety Equipment as a Result facilities holding '

of Backflow Through the an OL or CP
Equipment

83-43 Improper Settings of Inter- 06/24/83 All power reactor
mediate Range (IR) High facilities holdingFlo Trip setpoints an OL or CP

83-42 Reactor Mode ! witch Mooi- 06/23/83 All BWR facilitiesfications holding an OL or CP

DL = Ope *rEing L icense
CP = Construction Permit

_ _____ ________________________ _
.

.
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IN 85 28

UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF INSPECTION AND ENFORCEMENT
WASillNGTON, DC 20555

April 9, 1985

IE INFORMATION NOTICE NO. 85-28: PARTIAL LOSS OF AC POWER AND DIESEL
GENERATOR DEGRADATION

Addressees:

All nuclear power reactor facilities holding an operating license (0L) or a
construction pemit (CP).

Purpose:

This notice is provided to inform recipients of a potential problem with diesel
generator voltage regulation that might prevent the diesel generators from load-
ing on to their safety buses. It is expected that recipients will review the
infonnation for applicability to their facilities and consider actions, if
appropriate, to preclude a similar probleth occurring at their facilities. How-

| ever, suggestions contained in this information notice do not constitute NRC
requirements; therefore, no specific action or written response is required.

Description of Circuiastances:

On January 31, 1985, WNP 2 was at 100 percent power when a lockout relay, used
in the offsite power supply fast transfer logic, spuriously tripped. This was
an abnormal partial actuation that caused the 500 kV generator output breaker
to open and the circuit breakers from the startup transformer to close on the
plant buses even though the normal auxiliary transformers were not disconnected
from the same plant buses. The opening of the 500 kV output breaker initiated
the digital-electrohydraulic control system overspeed protection circuit which
closed the turbine control valves. The turbine control valve fast closure
caused a reactor scram as designed.

As a result of this abnemal condition, the generator remained connected to
the 230 kV grid via the auxiliary and startup transformers. (See attached
simplified diagram illustrating abnormal breaker alignment during the first
seconds of this transient.) After 4 seconds, a breaker in the 230 kV line to
the startup transformer opened, leaving the plant without non-safety-related
power. Two of the buses without power SM-1 and SM-3, ordinarily feed-

4 safety-related buses SM-7 and SM-8. As a result of losing power to two
' safety-related buses, the backup transformer,t.hich is powered by a 115 kV

line, was automatically connected to the safety-related buses and the diesel
generators for these buses started, but were not required to assume load,

f (

8504 0047
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in the control room, there were false cations such as high containment-

pressure and valid indications of vess ow level (level 2, -50 inches). The
high pressure core spray (HPCS) and reactor core isolation cooling system
(RCIC) starteJ on the low level Agnal.

Eventually, the main generator's protective circuits actuated the balance of
the fust transfer logic,t.ausing the auxiliary transformer to separate from the
plant buses.

Discussion:

After the event, it was found that the output voltage had been set incorrectly
on diesel generators DG-1 and DG-2. If the backup transformer or its supply
had failed, the diesel generators would not have loaded on the safety buses
because the voltage regulators were set at their lowest voltage set point. The
safety buses have protective relaying that prevents the diesel generators from
loading on the safety-related buses if their output voltage deviates too much
from nominal. There was no control room alarm indicating the diesel generator
output voltage was too low to permit loading diesel generators on their tafety-
related buses.

The condition was caused during troubleshooting of the voltage regulators for
DG-1 and DG-2. These voltage regulators have a manual " raise / lower" handle in

4 the control room which permitted their output voltage to be adjusted even
though the diesel was not running. If the diesels were not running, as was the
case during the troubleshooting, there was no indication of the generator
output voltage and, thus, no indication of the voltage setting of the voltage
regulator. The type of voltage regulator used on DG-1 and DG-2 allowed for
inadvertent degradation without indication or alarm in the control room.
This situation did not exist on DG-1, which is dedicated solely for the HPCS
and has an automatic voltage set point reset upon start of the diesel generator.

A number of corrective measures have Lcen or will be taken as a result of this
event. The 1;censee has modified the voltege regulators for DG-1 and DG-2 so
that the output voltage of the diesel generators can be adjusted only while the
diesels are running. The licensee is pursuing an automatic voltage set point
reset feature for these diesel generators. The licensee will evaluate the
efficacy of control room annunciation for high/ low diesel generator output
voltage. The licensee also has modified the offsite power supply fast transfer
logic so that if a partial spurious actuation occurs agai*, then the balance of
the logic will actuate. The licensee has modified proced res and training to
retlect the lessons learned from this event.
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No specific action or written response is required by this information notice.
If you have any questions about this matter, please contact the Regional
Administrator of the appropriate NRC regional office or this office,

b r
dward L. Jorda Director

Division of Emdrgancy Preparedness
and Engineering Response ,

Of fice of Inspection and Enforcenent

Technical Contact: Eric W. Weiss, IE
(301)492-9005

Attachments: 1

1. Simplified Diagram tilustrating Abnonnal Breaker Alignment
2. List of Recently Issued IE Information Notices *

,
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Attachment 2
IN 85-28
April 9, 1985

LIST OF RECENTLY ISSVED
IE INFORMATION NOTICES

Inforrr.ation Date of
Notice No. Subject issue issued to

85-27 Notifications To The NRC 4/3/85 All power reactor ;

Operations Center And facilities holding i

Reporting Events in Licensee an OL or CP ,

Event Reports

85-26 Vacuum Relief System For. 4/2/85 All BWR facilities
Boiling Water Reactor Mark having a Mark I or
I And Mark 11 Containments Mark 11 containment ;

and holding an OL or i

CP

85-25 Consideration Of Thermal 4/2/85 All power reactor
Conditions In The Design And facilities holding <

Installation Of Supports For an OL or CP
,

Diesel Generator Exhaust
Silencers

,

85-24 Failures Of Protective 3/26/85 All power reactor
,

Coatings in Pipes And Heat facilities holding
Exchangers an OL or CP

85-23 Inadequate Surveillance And 3/22/85 All power reactor
Postmaintenance And Post- facilities holding '

modification System Testing an OL or CP

85-22 Failure Of Limitorque Motor- 3/21/85 .All power reactor
_0perated Valves Resulting facilities holding '

from incorrect Installation an OL or CP
Of Pinon Gear

,

85-21 Main Steam Isolation Valve 3/18/85 All PWR facilities
Closure Logic holding an OL or CP

85-20 Motor-0perated Valve Failures 3/12/85 All power reactor
Due To Hammering Effect facilities holding

an OL or CP
,
,

85-19 Alleged Falsification Of 3/11/85 All power reactor
Certifications And Alteration facilities holding
Of Markings On Piping, Valves an OL or CP
And Fittings >

OL * Operating License
CP = Construction Permit

4
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'

UNITED STATES
NUCLEAR REGULATORY COMMISSION

OfflCE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

August 23, 1985

IE INFORMATION NOTICE NO. 85-73: EMERGENCY DIESEL GENERATOR CONTROL circuli
LOGIC DESIGN ERROR

Addressees:

All cutlear power reactor facilities holding an operating license (OL) or a
construction permit (CP).

Purpose:

This information notice is to alert recioients of a potentially significant
emergency diesel generator (EDG) control logic error that could prevent trans-
fer to the emergency bus while the EDG is in the " maintenance shutdown" mode.
It is expected that recipients will review the information for applicability to
their facilities and consider actions, if appropriate, to preclude a similar
problem occurring at their facilities. However, suggestions contained in this
information notice do not constitute NRC requirements; therefore, no specific
action or written response is required.

Description Of Circumstances:
,

According to the design, the EDGs at Rancho Seco Nuclear Power Generating
Station enter the maintenance shutdown control mode whenever they are normally
shut down from the control room or the remote EDG control panel. On June 1,
1985, the plant was-shut down for refueling, an EDG was in the maintenance
shutdown control mode: after being secured from an operational condition (idling
at 600 rpm with the output breaker open), when an emergency bus was de-energized
for planned work on a parallel bus. This created an undervoltage condition
equivalent to a loss of of fsite power (LOOP) on the emergency bus. The diesel
generator sped up to the design speed but the EDG output breaker continuously
cycled open and closed, thereby rendering the EDG set inoperable.

Investigation by the licensee indicates that the cycling of the EDG output
breaker was the result of a design error in the EDG control circuit ~1ogic.
According to the licensee, the design' deficiency affects proper response of
the EDG set when it is operating in the maintenance shutdown control mode.-

Normal surveillance testing would not discover the control circuit design
error because surveillance is not done in the maintenance shutdown control mode.
The June 1,1985 event at Rancho Seco represents the first time in the life of
the plant that an undervoltage signal occurred with an EDG in the maintenance
shutdown control mode.

3 )/)8508&d O321 l'
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|

When an EDG is secured from operation, the control circuit logic places it in
the maintenance shutdown control mode. In this mode, the control logic opens

,

!

its output breaker and reduces its speed from 900 to 600 rpm. The EDG then
idles at 600 rpm for 15 minutes before coasting down to rest.

If a LOOP should occur while an EDG is in the maintenance shutdown control
mode, the undervoltage signal causes it to speed back up to 900 rpm and to
close its output breaker. This would cause the undervoltage signal to drop out. '

However, the maintenance shutdown control mode does not drop out for 30 seconds
after the receipt of the undervoltage signal because of the control circuit ;design error. Thus, the maintenance shutdown control logic senses that the E0u
output breaker is closed, opens the breaker, and resets the 15-minute timer for
the maintenance shutdown control mode. As soon as the E00 output breaker opens,
the undervoltage signal recurs and the EDG output breaker closes in response to
the LOOP. The EDG output breaker continues to cycle open and closed as this
pro ess repeats itself. At Rancho Seco, this control circuit logic design
error has been corrected by installing a relay to de-anergize the maintenance
shutdown control logic immediately upon receipt of an undervoltage signal.

The Rancho Seco plant utilizes General Motors (GM) Model 20-465-E4 diesel
generators with a 2750 kw nameplate rating. According to the licensee, the
design error was in tne interface provided by the Architect-Engineer (Bechtel)
to the shutdown control logic provided by GM. Bechtel has advised the NRC
that the Rancho Seco diesel generator control logic is unique and other plants
designed by them are not affected.

No specific action or written response is required by this information notice.
If you have any questions about this matter, please contact the Regional
Administrator of the appropriate regional office or this office.

a?r*"'
# /

y tyths~ .
''N'wardL. Jordan, Directord
Division.of Emergency Preparedness

andEndineeringResponse
Of fice of Inspection and Enforcement

Technical Contact: W. Swenson, NRR
(301) 492-7876

R. Singh, IE,

'

(301) 492-8985

|. Attachment: List of Recently Issued Information Notices
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Attachment 1
IN 85-73 |

August 23, 1985 !

LIST OF RECENTLY ISSUED
IE INFORMATION NOTICES I

t

Information Date of
Notice No. Subject Issue Issued to

,

;

85 72 Uncontrolled teakage of 8/22/85 All power reactor
Reactor Coolant Outside facilities holding
Containment an OL or CP

85-71 Containroent Integrated Leak 8/22/85 All power reactor
Rate Tests facilities holding

an OL or CP

85-70 Teletherapy Unit Full 8/15/85 All material
Calibration And Qualified licensees
Expert Requirements (10 CFR
35.23 And 10 CFR 35.24)

85-69 Recent Felony Conviction for 8/15/85 All power reactor |Cheating On Reactor Operator facilities holding
Requalification Tests an OL or CP

85-68 Diesel Generator Failure At 8/14/85 All power reactor
Calvert Cliffs Nuclear

~

facilities holding
Station Unit 1 an OL or CP

85-42 Loose Phosphor In Panasonic 8/12/85 Materials and fuel
Rev. 1 800 Series Badge Thermo- cycle licensees

luminescent Dosimeter (TLD)
Elements

85-67 Valve-Shaft-To-Actuator Key 8/8/85 All power reactor
May Fall Out Of Place When facilities holding
Mounted Below Horizontal Axis an OL or CP

85-66 Discrepancies Between 8/7/85 All power reactor
As-Built Construction facilities holding
Drwings And Equipment an OL or CP
Installations

,

85-65 Crack Growth In Steam 7/31/85 All PWR facilities
Generator Girth Welds holding an OL or CP

OL = Operating License '

CP = Construction Permit

- _ . _ _ . . . . _ _ . - _ _ . _ . - _ . _ _ _ . _ _ - _ . _ _ . _ . . _ _ _ - . _ _ _ _ _ _ , _ . _ _ . . ~ _ _ . _ _.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

November 27, 1985

IE INFORMATION NOTICE No. 85-91: LOAD SEQUENCERS FOR EMERGENCY DIESEL GENERATORS

Addressees:

All nuclear power reactor facilities holding En operating license (OL) or a
construction permit (CP).

Purpose:

This information notice is provided to advise licensees and applicants of
potential design deficiencies that could bypass load sequencers, thereby-
causing loss of redundant emergency diesel generators (EDGs). Recipients are
expected to review the information for applicability to their facilities and
consider actions, if appropriate, to preclude similar problems occurring at
their facilities. However, suggestions contained in this information notice
do not constitute NRC requirements; therefore, no specific action or written
response is required.

Description of Circumstances:

On August 22, 1985, the licensee for the Duane Arnold nuclear plant discovered
that an accident signal and the loss of the standby transformer (a source of
offsite electric power) would cause engineered safety feature (ESF) loads to
be applied as a single block load onto the EDGs (the sources of onsite electric
power), which would likely cause loss of both EDGs.

Pending replacement of the unit auxiliary transformer (lost in a transformer
fire in October 1984), the licensee was operating the plant with the non-
safety-related loads on the station startup transformer and the safety-related
loads on the station stendby transformer. The plant design objective was to
sequence the ESF loads onto the EDGs if offsite power to the ESF buses should
be lost and an accident signal was present. The licensee's training staff
realized that the logic and sensors used to determine the availability of off-
site power were such that the offsite power feeder breakers to the ESF buses
could be tripped, but offsite power would be indicated as being still available.
Under these conditions the design would cause the ESF diesel generator load
sequencers to be bypassed.

To justify continued safe operation, the licensee has temporarily placed
certain sequencer test switches in the test position, which forces the sequen-
cers to function even though offsite power is sensed as being available,

i n
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For the longer term, the licensee is developing a permanent design changewhich is to be reviewed by the NRC.

0_i_scus sion:

The oesign of the electric power system at the Duane Arnold nuclear plant
incides features to sequence ESF loads onto the EDGs, but not to sequenceloads onto offsite power, in a sense, these design objectives are in conflict;
that is, one is for sequencing and the other is for not sequencing. When
design objectives are potentially conflicting, careful analysis is necessary
to ensure that failures of various types do not result in implementation oftheimproperobjective. In this case, the logic was designed so that if at
source of c!fsite pover is ''available" (such as at either the standby trans)y
former or the startup transformer) the ESF load sequencers would be bypassed.

-

Thus, iTthe standby transformer were lost, causing a loss of power to the
safetv-related loads, the logic would still indicate offsite power as available.
This 'esign was provided by Bechtel Corporation,d

lhe result was the potential for an interaction between the offsite electric
power system and the onsite electric power system that could have caused the
loss of redundant sources of onsite power. Such an interaction is incompatible
with the requirements of 10 CFR 50, Appendix A General Design Criterion No. 17
" Electric Power Systems." The Duane Arnold original design was such that the
availability of offsite electric power was determined indirectly; that is, by
an upstream measurement rather than directly at the ESF buses. This deficiency
existed in the original plant design and was not discovered when the design was
reviewed again by the licensee after the loss of the unit auxil ary transformer
in October 1984.

No specific action or written .esponse is required by this information notice.
If you have questions about this matter, please contact the Regional Adminis-
trator of the appropriate NRC regional office or this office,

ph '

dwar L ordan, Director
Olvisio f Emergency Preparedness

and Eigineering Response
Office of Inspection and Enforcement

Technical Contacts: J. T. Beard, NRR
(301) 492-7465

Eric Weiss, IE
(301) 492-9005

Attachment: List of Recently Issued IE Information Notices
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Attachment 1
IN 85-91
November 27, 1985

LIST OF RECENTLY ISSUED
lE INf0RMA110N NOTICES

Information Date of
Notice No. Subject issue issued to

85-58 Failue Of A General Electric 11/19/85 All power reactor
Sup. 1 Type AK-2-25 Reactor Trip facilities designed

Breaker by B&W and CE holding
an OL or CP

85-90 Use Of Sealing Compounds in 11/19/85 All power reactor
An Operating System facilities holding

an OL or CP

85-89 Potential Loss Of Solid-State 11/19/85 All power reactor
Instrumentation Following facilities holding
failure Of Control Room an OL or CP
Cooling

85-88 Licensee Control Of 11/18/85 All power reactor
Contracted Services Providing facilities holding
Training an OL or CP

85-87 HaterdsOfinerting 11/18/85 All power reactor
Atmospheres facilities holding

an OL or CP; and
fuel facilities

85-86 Lightning Strikes At Nuclear 11/5/85 All power reactor
Power Generating Stations facilities holding

an OL or CP

85-85 Systems Interaction Event 10/31/85 All power reactor
Resulting In Reactor System facilities holding
Safety Relief Valve Opening an OL or CP
Following A Fire-Protection
Deluge 3ystem Malfunction

85-84 Inadequate Inservice Testing 10/30/85 All power reactor
Of Main Steam isolation Valves facilities holding

an OL or CP

85-83 Potential Failures Of General 10/30/85 All power reactor
Electric PK-2 Test Blocks facilities holding

an OL or CP,

OL = Operating License
CP = Construction Permit

- .-.
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UNITED STATES OU 313 { - D
NUCLEAR REGULATORY COMMISSION

'

OfflCE Of INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

August 29, 1984

'

IE INFORMATION NOTICE NO. 84-69: OPERATION OF EMERGENCY DIESEL GENERATORS

;

Addressoes:

All nuclear power reactor facilities holding an operating license (OL) or
construction permit (CP).

Purpose:

This notice is provided to alert recipients of potentially significant safety
problems that can arise when one or more emergency diesel generators (EDGs)
are operated in modes (such as in parallel with the offsite power sources)
other than the prescribed standby service mode. Experience has shown that
such a practice can lead to a complete loss of ac power to safety buses. It

is expected that recipients will review this information for applicability to
their facilities and consider actions, if appropriate, to preclude similar
problems occurring at their facilities. However, suggestions contained in this
notice do not constitute NRC requirements; therefore, no specific action or
written response is required.

Description of Circumstances:

On May 17, 1983, at Fort St. Vrain Unit 1, with the reactor in a shutdown
condition and one of the two EDGs out of service for maintenance, the offsite
power system started experiencing problems as a result of high winds and snow.
As a precautionary measure, the available EDG was started and tied to the asso-
ciated safety bus in parallel with the offsite power source. Approximately
half an hour later, all offsite power to the plant was lost and the output
breaker of the operating EDG tripped, apparently on overload. As a result, the
plant was without all ac power, except for the inverter ac power off the de
power system, for approximately half an hour until the EDG was restored. The
offsite power was restored after another hour,

i Grand Gulf Nuclear Station Unit I was in a startup mode on May 7,1984, when
a partial loss of offsite power occurred as a result of heavy winds and rain.
This caused automatic starting and loading of the Division !!! EDG. While
paralleling the EDG with the offsite power grid in order to restore normal
power lineup, the EDG tripped on reverse power. Later, the site entered a
tornado watch and all three EDGs were started and loaded on their respective
buses in parallel with the offsite power grid. An hour and a half later, the
Division II EDG tripped on reverse power, apparently as a result of the grid
voltage fluctuations during the storm and a low reverse power trip set point.

I
'
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f

Discussion
!

The EDGs are provided as sources of standby onsite electric power in the
event that offsite power is lost. Regulatory requirements have long been to 1

minimize the probability of losing the onsite sources when power from the
of fsito transmission network (grid) is disturbed or lost. More specifically,
the NRC Stancard Review Plan prohibits the use of EDGs for purposes other than ,

supplying standby power, when needed, and permits interconnection of the onsite
and offsite sources only for short periods of time for the purpose of EDG load
testing. During such testing, only one of the redundant EDGs is to be paral-

,

leled at any one time, leaving the other EDG(s) available in standby service. >

;

Although operators may be tempted to start the EDGs when offsite power is
threatened or undergoing disturbances, running the EDGs is likely to be more o
a hindrance than a help. If an EDG is paralleled with tha offsite power
system, it is vulnerable to loss from any of the normal protective features
such as_ overload or reverse power, especially at the moment that offsite power
is interrupted. Such a practice is contrary to the intent of Ga% ral Design
Criterion 17. To serve as a dependable backup power source, tk. .DGs must be
kept separate from the offsite source.

One scheme suggested was to start the EDGs in anticipation of the loss of
offsite power. If dummy loads are not included in the plant design, the
operator is forced either to load the EDG or leave it at no-load idle. Operat-
ing experience reported some years ago in NUREG/CR-0660, " Enhancement of Onsite -

,

Diesel Generator Reliability," indicates that running an EDG at no-load or light
loads may cause other EDG proble%.

Another scheme suggested was to run the EDGs on the safety buses but to
isolate these buses from the offsite power system. While this appears, on the
surface, to achieve the desired independence, licensees need to consider other
aspects of the situation. In most plant designs, safety loads (needed for +

either an accident situation or safe shutdown without an accident) will not be
automatically sequenced onto the.EDG if the bus is isolated and the EDG is
providing power to the bus.

Applicants and licensees are expected to review this information for ,

applicability to the onsite power system at their facilities and to initiate '

appropriate actions such as management directives and training to preclude
similar problems f rom occurring at their f acilities.

,

* '
3.
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If go have any questions regarding this matter, please contact the Regional

Adininistrator of the appropriate regional of fice| or this office.4 J.ap.

dwar i ordan, Director
Divisio af Emergency Preparedness

and E .Ineering Response
Office of Inspection and Enforcement

Technical Contacts: J. T. Beard, NRR
(301) 492 7465

R. N. Singh, IE
(301) 492-0868

Attachment: 1.ist of Recently Issued IE Information Notices
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IN 84-69
August 29, 1984

LIST OF RECENTLY ISSUED
IE INFORMATION NOTICES

Information Date of
N_otice No. Subject Issue issued to

84-68 Potential Deficiency in 08/21/84 All power reactor
Improperly Rated Field facilities holding
Witing tu Solenoid Valves an OL or CP.

84-67 Recent Snubber Inservice 08/17/84 All power reactor
'

Testing with High Failure facilities holding

Rates an OL or CP.

84-66. Undetected Unavailability 08/17/84 All power reactor
of the Turbine-Driven facilities holding
Auxiliary Feedwater Train an OL or CP,

'

84-65 Underrated Fuses Which May 08/16/84 All power reactor
Adversely Affect Operation facilities holding

of Essential Electrical an OL or CP.
Equipment

84-64 BWR High-Pressure Coolant 08/15/84 All BWR licensees
Injection (HPCI) Initiation and applicants for
Seal-In and Indication an OL.

84-63 Defective RHR Replacement 08/13/84 All power reactor
Piping facilities holding ,

an OL or CP.

84-62 Therapy Misadministrations 08/10/84 All NRC licensees
To Patients Undergoing authorized to
Cobalt-60 Teletherapy possess and use
Treatments sealed sources in

teletherapy units.

84-61 Overexposure of Diver in 08/08/84 All power reactor
Pressurized Water Reactor facilities holding
(PWR) Refueling Cavity and OL or CP.

84-60 Failure of Air-Purifying 08/06/84 All power reactor
Respirator Filters To Meet facilities holding
Efficiency Requirement an OL or CP.

84-59 Deliberate Circumventing of 08/06/84 All power rear. tor
Station Health Physics facilities holding
Procedures an OL or CP.

OL =-Operating License
CP = Construction Permit

. - - ., - - , . . . - - - , - - . - _ _ . . , - . - - . - . - - - - . . . . .
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IN 84-69, Supplement 1

UNITED STATES
NUCLEAR REGULATORY COMMISSION O ') Nc ri ~ i ,'r-

i
0FFICE OF INSPECTION AND ENf0RCEMENT

WASHINGTON, DC 20555

February 24, 1986

IE INFORMATION HOTiff NO. 84-69, SUPPLEMENT 1: OPERATION OF EMERGENCY DIESEL
GENERATORS

Addressees:
_

All nuclear power reactor facilities holding an operating license (OL) or a
construction permit (CP).

Purpos,e:

Information Notice 84-69, issued on August 29, 1964, was provided to alert
recipients of potentially significant safety problerrs that can arise when one
or more emergency diesel generators (EDGs) are operated in modes other than the
prescribed standby service mode, such as loaded on non-emergency buses parallel
with offsite power sources. The purpose of this supplement is to reemphasize
the need for licensees to review the information provided in IN 84-69, in addia
tion to the information contained herein, for applicability to their facilities
and consider actions, if appropriate, to preclude similar problems at their
facilities. Hcwever, suggestions contained in this supplement do not constitute
NRC requirements; therefore, no specific action or written response is required.

Description of Circumstances:

Following a 10 CFR 50.72 report made to the NRC Headquarters Operations Center
on August 12, 1985, it was discovered that Crystal River Unit 3 was continuously
running the one operable EDG loaded in parallel with the grid while the other
EDG was declared inoperable. Crystal River Technical Specifications require
fast starting of the operable EDG (i.e., verifying that the diesel starts from
ambient conditions and accelerates to the required speed within a required
period of time) within I hour after the declaration of an inoperable EDG and
every 8 hours thereaf ter. Because of a concern about increased EDG wear and
reduced overall EDG reliability, the licensee chose to keep the EDG running
loaded parallt ; the offsite grid rather than fast starting the EDO every 8
hours.

The licensee believed that continuous running was an acceptable alternative to
the test starts required by the Technical Specifications and that the E0G was
operable per Technical Specifications while running in parallel with the
offsite power system. The licensee indicated also that it was aware of IN
84-69 and had implemented procedures that prohibited operating the EDG parallel
to the grid during inclement weather (e.g., lightning, heavy winds),

m60[190331
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IN 84-69, Supplement 1 '

February 24, 1986 :
Page 2 of 3

,

Discussion:

When an EDG is operated connected to offsite or nonvital loads, the emergency
power system is not independent of disturbances cit the nonvital and offsite :
power systems that can adversely affect emergency power availability. The
situation is of particular concern when the onsite emergency power system is ;

already in a degraded condition due to an EDG being inoperable and the operable '

EDG is loaded on non-emergency loads. -In this condition, a disturbance in the
:non-emergency oower system could result in both a loss of offsite power and a

disabling of tie remaining emergency power source. Although the events described
in IN 84-69 occurred due to weather conditions, the concerns of the IN apply to
parallel operation of EDGs with non-emergency loads at all times. t

If a fault develops while the EDG is connected to:non-emergency buses, EDG
.

'

availability for su9nquent emergency demands may be affacted. In some design ;
configurations, the EDG would trip as a result of overcurrent or reverse power,
actuate a lockout device, and require local operator action to reset the4

lockout. In such cases, the EDG is recoverable, but the timeliness of its
availability is not comparable to-that of having the EDG in its normal standby |

-

service.
!

'

In other design configurations the EDG may not trip, but the operation of the
,

load sequencer may be adversely affected. The load sequencer timers are often a

linked with the closing of the EDG output breaker or with detection of loss of
voltage on the bus. If the EDG .does not trip, conditions are not proper for

.

,

the designed operation of the load sequencers. Ccnsequently, the EDG cannot
'

-

perform automatically in a manner comparable to that of having the EDG in its
normal standby mode.

Another potential concern deals with the vulnerability of the EDG to trip
signals which are bypassed for emergency demands but are operable for manual
starts and during running for test purposes. The EDG would be more vulnerable
to such trips.

The licensee's concern regarding excessive test starts is valid. In this- .

particular case, the licensee was encouraged to address that concern more
directly by submitting-changes to the plant Technical Specifications. Such
changes were approved for North Anna Unit 2 on April 25, 1985.

.

s
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No specific action or written response is required by this information notice.
If you have any questions at.ut this matter, please contact the Regional
Administrator of the appropriato regional office or this office.

Edward Jordan,'Ofrector
Divisi of Emergency Preparedness

and ' gineering Response
Office of Inspection and Enforcement

Technical Contacts: Joseph G. Glitter, IE
(301) 492-9001

J. T. Beard, NRR
(301) 492-7465

Attachment: List of Re:ently Issued Information Notices

4
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IN 84-69, Supplement 1

'

February 24, 1986
.

LIST OF RECENTLY ISSUED
IE INFORMATION NOTICES

Information Date of
Notice No. Subje ', Issue Issued to

86-10 Safety Parameter Display 2/13/86 /,11 power reactor
System Malfunctions facilities holding

an OL or CP

86-09 Failure Of Check And Stop 2/3/86 All power reactor
CheckValvesSubjectedTo facilities holding
Low Flow Conditions an OL or CP

86-08 Licensee Event Report (LER) 2/3/86 All power reactor
Format Modification facilities holding

an OL or CP

86-07 Lack Of Detailed Instruction 2/3/86 All power reactor
And Inadequate Observance Of facilities holding
Precautions During Maintenance an OL or CP
And Testing Of Diesel Generator
Woodward Governors

86-06 -Failure Of Lifting Rig 2/3/86 All power reactor .

Attachment While Lifting The facilities holding
Upper Guide Structure At an OL or CP
St. Lucie Unit 1

86-05 Main Steam Safety Valve Test 1/31/86 All PWR facilities
Failures And Ring Setting holding an OL or
Adjustments CP

86-04 Transient Due To Loss Of 1/31/86 All power reactor
Power To Integrated Control facilities holding
System At A Pressurized Water an OL or CP
Reae. tor Designed By Babcock
& Wilcox

86-03 Potential Deficiencies In 1/14/86 All power reactor
Environmental Qualification facilities holding
Of Limitorque Motor Valve an OL or CP
Operator Wiring

86-02 Failure 'Of Valve Operator 1/6/86 All power reactor
Motor During Environmental facilities holding
Qualification Testing an OL or CP

''~

OL a Operating License
CP = Construction Permit

.- .. . - - - - -
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IN 86-73

UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 205S5

August 20, 1986

IE INFORMATION NOTICE NO. 86-73: RECENT EMERGENCY DIFcEL GENERATOR 10P' EMS

Addressees _:

All nuclear power reactor facilities holding an operating license or a
construction permit.

Purpose:

This notiet is to alert addressees to vibration-induced fuel line wear and of
a deficiency in the design of the field flash circuitry on nuclear plant emer-
gency diesel generators. Recipients are expected to review the information for
applit.uility to their facilities and cot:rlder actions, if appropriate, to pre-
clude similar problems occurring at their facilities. However, suggestions
contained in this information notice do not constitute NRC requirements; there-
fore, no specific action or written response is required.

Description of Circumstances:

Nine Mile Point Unit 2

While conducting diesel generator testing in early May 1986, it was discovered
that diesel fuel 1ines had experienced extensive wear and fuel leaks in the
area of the clamps that mount the fuel lines to the diesel engine. The diesels
are Cooper-Bessemer model KSV-16-T, 600 rpm, 4 stroke,16 cylinder units with
low total operating hours.

Fuel line damage was caused by vibration from the diesel engine and fuel system
pulsation-induced by rapid, repeated cycling of a fuel system relief valve.
This valve relievea from the low pressure fuel system via a cooler to the fuel
day tank to control low pressure fuel system aressure. The manufacturer proposes
to correct the problem by inserting plastic sleeves between the fuel line and-

) its hold down clamps and installing a dashpot on the relief valve to dampen its
operation.

Watts Bar Units 1 and 2

In April 1986 a deficiency was identified which affects all five standby diesel
generators (DGs) at Watts Bar Nuclear Plant and could prevent the cgs from
developing a voltage output when required in an emergency. The affected DGs are
tandem 16-645 E4 units supplied by Morrison-Knudson Co. The normal shutdown
cycle of the DG includes a 10-minute cooldown run at about 450 rpm. If during

?

)[(86o816c089,

/
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this idle period an emergency start signal were received, the DG would accelerate
to the normal 900 rpm operating speed, but the generator field would not be
flashed and an outpet voltage therefore would not be developed.

This problem has also been determined to exist on the HPCS DG at Grand Gulf
Nuclear Station. This unit was supplied by General Motors Corporation.

The root cause of this deficiency has been found to be a design error by the
manufacturer. During a normal or emergency start, as the DG accelerates put
475 rpm, logic is completed to flash the generator field. When output voltage
has built up, the field flash circuitry is automatically disabled. The logic
design is such that engine speed must go below 200 rpm to re-enable the field
flash circuitry, thus no field % h will occur if an emergency start signal
is received during the 450 rpm cooldown period. Field flash would be needed
under these circum;tances because the self exc'5ation path is interrupted early
in the shutdown sequence.

The corrective action proposed by the DG manufacturer is to modify the control
circuitry to eliminate the speed dependence of field flash reset.

No specific action cr written response is required by this information notice.
If you have any questions about this matter, please contact the Regional
Administrator of the appropriate regional office or this office.

./ t
f (y f77 #4^

idward . Jordan, Director
Division of Emergency Preparedness

and ineering Response
Office of Inspection and Enforcement

Technical Contact: Kevin Wolley, IE
(301) 492-8373

Attachment: List of Recently Issued IE Information Noticcs
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Attachment 1
IN-86-73
August 20, 1986.

- LIST OF RECENTLY ISSUED
i IE INFORMATION NOTICES

Information Date of
Notice No. Subject Issue Issued to

.

i

: 86-72- Failure 17-7 PH Stainless 8/19/86 All power reactorj' Steel Springs In Valcor facilities' holding: Valves Due to Hydrogen an OL or CP; Embrittlement

! 86-71 Recent Identified Problems 8/19/86 All power reactor
i -- With Limitorque Motor.. facilities holding!' Operators an OL or CP

,

l.
I- 86-70 Spurious System Isolation 8/18/86 All GE BWR facilitiesi- Caused By The Panalarm Model holding an OL or CP

>

i 86 Thermocouple Monitor
i
? 86-69 Scram Solenoid Pilot valve 8/18/86 All BWR facilities
t (SSPV) Rebuild Kit Problems holding an OL or CP-

.

! 86-68 Stuck Control Rod 8/15/86 All 8WR facilities '

holding an OL or CP; *

86-67 Portable Moisture / Density 8/15/86 All NRC licenseesGauges: Recent Incidents And authorized to possess,,

[ Common Violations Of Require- use, transport, andj ments For Use, Transportation, store sealed sourcesi And Storage
' 86-66 Potential For Failure Of_ 8/15/86 All power reactor

Replacement AC Coils Supplied facilities. holdingBy The Westinghouse Electric an OL-or CP '

Corporation-For Use In Class
IE Motor Starters And
Contractors

86-65 Malfunctions Of ITT Barton -8/14/86 All power reactor
,

Model 580 Series Switches facilities holdirig
'

During Requalification Testing an OL or CP
B6-64 Deficiencies'In Upgrade 8/14/86 All power reactor

Programs'For Plant Emergency facilities holding-Operating Procedure!, an OL or CP

OL = Operating License
CP = Construction Permit-
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, D.C. 20555

September 16, 1988

NRC INFORMATION NOTICE NO. 88-75: DISABLING OF DIESEL GENERATOR OUTPUT
CIRCUIT BREAKERS BY ANTI-PUMP CIRCUITRY

Addressees:

A'il holders of operating licenses or construction remits for nuclear power
reactors.

Purpose:

This infomation notice is being provided to alert addressees to . potential
problems where the capability to either automatically or manually close
diesel generator circuit breakers from the control room may b6 ': cit. It

is expected that recipients will review the information for appituoility
to their facilities and consider actions, as appropriate, to avoid similar
problems. However, suggastions contained in this information notice do not
constitute NRC requirements; therefore, no specific action or written response
is required.

Description of Circumstances:

On June 5,1988, operators at Browns Ferry Unit 3 were unable to reclose the
diesel generator output breakers to the 4-kV shutdown boards from the control
room during a loss-of-power / loss-of-coolant-accident (LOP /LOCA) test. During.
the test, the output breakers connected the diesel generators to their respec-
tive 4-kV shutdown boards after the LOP signal was generated; however, the
breakers tripped and remained open after receiving the LOCA signal. Operators
diagnosed the output breaker lockout problem using system electrical configu-
ration drawings. An operator was sent to the 4-kV shutdown board to manually
transfer output breaker control power to its alternate source. This momentarily
removed power, enabling the breaker to close when the power was restored.

'On October 14, 1987, an operator at Wolf Creet Generating Station manually
tripped the output circuit breaker of the emergency diesel generator (EDG)

-from the control room. At the time, the EDG was supplying a vital bus. When
the operators tried to reenergize the vital bus from the still-operating EDG,
they found that they could not close the EDG output breaker from the control
room. The vital bus was finally reenergized from the offsite power supply.
Through-examination of the breaker control schematics-the licensee later
found that the EDG circuit breaker could be closed by cycling the EDG mode
switch at the EDG local control station.

,

. .

ff i88091E0197
/

. _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ - - _ _ _ _ - _ - _ _ __ _ _ .- _ - - -



IN 88-75
September 16, 1988
Page 2 of 3

Discussion:

The anti-pump circuit configuratiu. will protect large breakers from rapid
cycling ar.d, under certain circumstances, will prevent breaker closure. At
Browns Ferry Unit 3, a unique sequence of events, a LOP signal followed within
6 seconds by a LOCA signal, led to the discovery of a design deficiency of this
circuit configuration. Contacts from the undervoltage relay will seal in the
breaker anti-pump relay until the undervoltage condition on the 4-kV boards
clears.

The circuit is designed such that following a LOP, the undervoltage condition
must exist for at least 5 seconds and the diesel must reach rated speed before
the diesel generator output breaker will close on the bus. Once the breaker
has closed, the closure spring recharge mot 3r and the breaker anti-pump relay
will be energized. A fully discharged closure spring requires 2 seconds for
the spring to be fully recharged. During this 2 second window the anti-pump
coil will remain energized via contacts sensing spring position, and if an
undervoltage condition exists on the 4-kV bus it will seal in and lock open
the breaker.

During the Browns Ferry event, the EDG output breaker closed 5 seconds after
the LOP signal, the undervaltage condition was eliminated, and the undervoltage
relay began its 5 second cycle to reset from the undervoltage condition. About
1.5 seconds later, the LOCA signal retripped the breaker and created another
undervoltage condition on the 4-kil bus. At this point, because the undervoltage
relay had not completed its reset cycle, the undervoltage relay remained in its
undervoltage state. Therefore, the undervoltage relay sealed in the still-
energized anti-pura relay because the undervoltage condition occurred before
the breaker charging spring was fully charged. Thus, the breaker could not
be closed from the control room either manually or automatically until control
power was removed, which deenergized the anti-pump relay.

The Browns Ferry licensee modified the breaker control logic to prevent the anti-
pump relay from sealing in during a LOCA condition by adding a time-delay relay
in the breaker trip coil circuitry. This relay will be energized by a LOCA
signal and its contact in the anti-pump coil seal-in path will open after a
2 to 5-second delay to prevent anti-pump coil seal-in and breaker lockout.

The Wolf Creek EDG output circuit breaker has automatic closing logic to close
the circuit breaker when the following f1ve permissives are satisfied:

(1) Both offsite circuit breakers are open.
(2) The EDG mode switch is in the automatic mode.
(3) Lockout relays are deenergized.
(4) A 3-second time delay has elapsed.
(5) The EDG has reached operating speed and voltage.

This logic sends a constant close signal to the circuit breaker that keeps the
breaker's internal anti-pump relay energized as long as the logic permissives
are satisfied. The anti-pump relay prevents the circuit breaker from cycling
if attempts are made to hold the breaker closed egainst a valid trip signal.
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Page 3 of 3

When the Wolf Creek operator manually tripped the EDG output breaker, the auto-
matic closing logic permissives remained satisfied. Therefore, the anti-pump
relay remained energized, preventing reclosure of the circuit breaker. Cycling
the EDG mode control switch at the local control station allcwed the circuit
breaker to reclose by momentarily interrupting the automatic close signal, there-
by resetting the anti-pump logic. When the mode switch contact was reclosed by
returning the switch to the " auto" position, the circuit breaker's automatic
c'osing logic closed the breaker.

The Wolf Creek licensee modified the EDG breaker control switch located in the
control room to enable the operator to reclose the EDG circuit breaker from the
control room. This switch was originally intended only as a means of paralleling
the EDG with the offsite power supply. With the current nodification, the switch
can be used to reset the anti-pump logic and allow the automatic circuit to re-
close the breaker. The modification added a contact that is closed in the "normfl"
position and open in the " trip" and " pull to lock" positions of the control switch.
When operators manually trip the EDG circuit breaker from this control switch,
the contacts open to interrupt the close circuit and reset the circuit breaker
anti-pump relay, if the operator wishes to keep the breaker open, he must put
the switch in the " pull to lock position. Returning the switch to the " normal"
position completes the automatic clese circuit and the breaker recloses.

It should be noted that although the above discussion has dealt only with EDG
output circuit breakers, anti-pump circuit problems could also apply to other
breakers that use automatic closing logic, such as 7oad-sequencing breakers
and offsite supply breakers to the emergency buses.

The information herein is being provided as an early notification of a potentially
significant matter that is still under consideration by the NRC staff. If NRC
evaluation so indicates, specific licensee actions may he requested.

No specific action or written response is required by this information notice.
If you have any questions about this matter, please contm crf of the technical
contacts listed below or the Regional Administrator of the appropriate regionaloffice.

Whar es E. Ross , Director
Division of Operational Events Assessment
Office of Nuclear Reactor Regulation

Technical Contacts: James Lazevnick, NRR
(301) 492-0814

Carl Schulten, NRR
(301) 492-1192

Fred Burrows, NRR
(301) 492-0783

Attachment: List of Recently Issued NRC Information Notices
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68 74 htentially Inseeovate 9/14/88 All holders of Ots
Performance of ICC5 in or CP: for 6t end
PWPs Durtne Aecirculation glW-eesigneil nuclear
Dreration follouing a LOCA power reactort.

86 73 Cirution-Dependent Leak 9/a/88 A11 holders of OLs
Characteristics of or cps for nuclear
Containment Purge valves power reactors.

88 72 Inacequacies in the Dvsign 9/2/68 All holders of OLs
of oc Motor-Operated talves or cps for r.uclear

power reactors.

88-71 Possible Envirorsnental 9/1/88 All holders of OLs
(ffect of the Reentry or cps for nuclear

. of COSMOS 1900 and power reactors. fuel
Recuest for Collection cycle liter. sees,
of Licensee Radioactivity and Priority 1
Measurements Attributed material licensees.
to that twent

88-70 Check Valve laservice 8/29/88 All holaers of CLs
Testing Program or cps for nuclear
Deficiencies power reactors.

88-69 Motable Contact finger 8/19/88 All holders of CLs
Sinding in h7A seleys or cps for nuclear
hanufactured by General power reartors.
Electric (CE)

86-48 Licensee Report of Defective 8/24/8'8 All holders of OL
Supplement 1 Refurtelshed Valves cr cps for nuclear

power reactors.

88-68 5etootnt testing of Pres. 8/22/88 A11 holders of OLs
surizer Safety Valves with or cps for nuclear
Tilled Loop 5eals using power reactors.
Hydraulic Assist Invices

84-67 PWR Auxiliary feedester Pueo 8/22/88 All holders of Ols
Turbtne Overspeed Trip or cps for nuclear
Fa11ere power reactors.

OL * Doerettog License
CP * Construction Permit
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UhlTED STATES

NUCLEAR REGULATORY COMit1SSION
OFFICE OF NUCLEAR REACTOR REGULATION '

WASHINGTON, D.C. 20555

December 19, 1989

'

NRC INFORMATION NOTICE NO. 89-87: DISABLING OF EMERGENCY DIESEL GENERATORS
BY THEIR NEUTRAL GROUND-FAULT PROTECTION
CIRCUITRY

i

Addressees:

All holders of operating licenses or construction permits for nuclear power
reactors. i

Purpose:

This information notice is intended to alert addressees to possible uncon-
sidered failure modes in which emergency diesel generators could be rendered

-inoperable as a result of their neutral ground-fault protection circuitry.
It is expected that recipients will review the information for applicability
to their facilities and consider actions, as appropriate, to avoid similar
problems. However, suggestions contained in this information notice do not
constitute NRC requirements; therefore, no specific action or written response
is required.

Description of Circumstances:

.On May 25, 1989, a plant engineering design review at Perry Unit I revealed
a design anomaly whereby ground faults on emergency diesel generator loads
coincident with loss of offsite power during a seismic event or fire could
lead to the inoperability of more than one emergency diesel generator. As
a result, the Perry staff declared several of the emergency diesel generators
inoperable until temporary modifications could be made to disable the neutral
ground-fault relay contacts that were designed to trip the emergency diesel
generators.

' Discussion:

At Perry Unit 1, each emergency diesel generator was designed with a neutral
ground circuit consisting of a high impedance path from the neutral to ground,

-which limits ground-fault current to no more than 2 amperes (see typical net-
work in Figure 1). The purpose of providing this grounding path (in lieu of
an_ ungrounded system) is to limit the buildup of high voltage stress during
certain ground-fault conditions that could ultimately result in the breakdown
of the insulation of such components as motors and cables. It also provides
a convenient means of detecting a ground in the system so that a search can
be made to eliminate the ground before a second ground occurs and causes a
phase-to-phase fault.

!
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Ground faults are detected by sensing the voltage that is developed in the
emergency diesel generator grounding circuit whenever a ground fault exists
in the electrical distribution system supplied by the emergency diesel gener-
ator. In the Perry design, a voltage sensing relay would initiate a trip of
the corresponding coergency diesel generator whenever this voltage exceeded
the relay's pickup value. This relay's contacts are bypassed by the automatic
response to a loss-of-coolant accident. For non-LOCA events, however, a ground
fault in any component, including non-Class 1E components, would have the un-
desirable result of shutting down the emergency diesel generator. This raises
the concern that a seismic event or fire could have resulted in simultaneous
ground faults in non-safety components supplied by all of the redundant
einergency diesel generators. Action by the protection circuitry at Perry
could then have shut down all of the emergency diesel generators, preventing
them from performing their intended safety functions.

The Perry staff has temporarily disabled the neutrcl ground-fault relays to
prevent them from shutting down the emergency diesel generators. Permanent
modifications are planned to replace the ground-fault emergency diesel gener-
ator trip function with ground-fault alarms in the control room. These modi-
fications will be supported by alarm response procedures requiring that the
operators determine the location and safety significance of ground faults and
take appropriate action.

This information notice requires no specific action or written response. If

you have any qui:stions about the information in this notice, please contact the
technical contact listed below or the appropriate NRR project manager. -

& 4 k
Charles E Rossi, Director
Division of Operational Events Assessment
Office of Nuclear Peactor Regulation

Technical Contact: F. Burrows, NRR
(301)492-0833

Attachments:
1. Figure 1
2. List of Recently Issued NRC Information Notices

|
|
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TYPICAL HIGH RESISTANCE NEUTRAL' GROUNDING SYSTEM'

.
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LIST OF REttt1LY UtUED
mRC lhf0tMATION NCTl't$

information i, ate tv

het t <e ho , tvUttt Ils9sare itsved to

49 49. Metalclad. Low-Voltage if/16/89 All holders of Ott
$vpp. 2 pteer Circuit treakers cr cps for nuclear

9tfurbished tite power reactors.
56tstandard Ports

8146 Type Ps Circuit troskers !!/15/89 A11 +oloers of Cts
Pisling Cicse Letch Antta of cps for evtlear

$htch Springs, power reactors.

29-8% (PA's leterte firal Rule 12/1$/39 All refice), ataceric,
ce medical baste trachteg industrial, weste

and Panagement broker, and weste
disposti lite Itcensees.

41 84 f attere of legersoll Rene 12/12/89 All holders of (ts
Air Start Meters as a 6esult or cps for nuclest

of Pinton $eer Asseetly pa er reactors,

fitting froblems

8943 Sustained Cegroced Voltage 12/11/89 All 4 1ders of Ott
on the Cffstte tiectrical or cps for nocteer

Grid and Loss of Other power reactors.
Generating 5tettors es
a Result of 4 Plart Trip

89-82 1 scent Safety-telated 12/7/69 All kPC licensees
Incidents at Large autPortred to
treactators possess ont use

sealed sources et
large irr6414 tors.

81 59 Supp1ters of totenttally 12/6/89 All holders of Ots
Su pp. 1 mtsrepresented Fasteners or cps for nutteer

power reactors.

89-81 Inadeouste Contro) of 12/6/19 All holeers of OLs
tesporary Modifications or Ces for netteer
to $4f aty-kelsted Systest power reactors.

-

OL = Uperating License
CP = Construction Perwit
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NUCLEAR REGULATORY COMMISSION'
0FFICE OF INSPECTION AND Eh70RCEKENT

WAS111NGTON, D. C. 20$55

IE BULLETIN 77-01
Date April 29,1977

.

Fage 1 of 3*-

PNELHATIC TIME DEIAY PILAY SETPOINT DRITT

DESCRIPTION OF CIRCUMSTANCES

! Hillstone Unit 2 and North Anna Unit I facilities experienced
repasted diesel-generator starting failures several of which
investigation revealed were caused by setpoint drift on the

|;! pneumatic time delay relays used in the control circuitry for|

the diesel-generator. The relaya involved are identified asi
;@. ITE Imperial, Catalog Nos. J20T3/J13P20 and J20T3/J13P30. The

'

affected diessi-generaters ara Fairbanks Horse Units by Colt
Industries.

These types of time delay relays are used in several different
r applications in the control circuitry for the diesel-generator.'

T One of these relays is used to bypnas the normal lov eil pressura
6

[ shutdown functions during diesel-generator startup. At Millstone
e Unit 2 the relay had drif ted approximately 10 seconds from the
j required 20 second delay which allowed the lov oil pressure trip

circuit to shut down the diesel-generator before the oil prassure
h, had time to build up. At North Anna Unit 1, excessive drift of

similar ITE tima delay relays van also observed during preopera-
l}iL tional testing of the diesel-generators.
n

ITE Imperial has identified the tima delay relays involved at
H111 stone Unit 2 as coming from the 1972 and 1973 production runs.
The catalog specification for this vintage of ralays requires a
trip-point setting repeat accuracy of i 15 percent. Units manu-
factured in 1974 or later have demonstrated a repeat accuracy of
i 3 to 4 percent, vall within the catalog specification of 15

parcent.
,

!
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n

Month and year of production for the time delay relays in question
can be determined by the six or seven digit bold white number on
the tiner head. The first two or three digits indicate the month

end year or production. (The last four digits provida other coded" ' ~

infor:ation,),1234056For example:
124056 indicates a production dacc of

January 1972; indicates a production date of December 1973.

According to the time delay relay manufacturers, the potential for
{- setpoint drift is a commen characteristic of most pneumatic relays,
L irrespective of canufacturer. The magnitude of setpoint drift is

related to the repeat accuracy specified for the device and the mods'

in which it will operace, that is, sustgized or de-energized. In
,

most cases ener81:ed units tend to be susceptible to greater devia-
tions from setpoint because of the temperature effects on the internal

y parts of the unit.

.h
ACTION TO BE TAKIN 31 LICENSEES AND PERMIT HOLDERS: ,

for all power reactor facilities with an operating license or con- ;

struction permitt
,

n .1. If you have baan notifikd of the potential problem, describa
|

the actions taken regarding corrective measures to identify
and resolve any satpoint drift problems with the ITE tima-

f delay relays.

]d 2. In addition to Itam 1 above. pneumatic time delay relays
intended for use in safety related systems and specifying
a rapaat accure:y range of e 15 percent or greator should

,

i"
be demonstrcted to provide satisfactory operation. You are*

requested to provide your basis for concluding that existing
pneumatic time delay relays are functioning as required, or
provida your plans to assure satisfactory operation.~

:-

Reports for facilities w ti h operating licenses should be submitted
within 30 days after receipt of this Bulletin, and reports for
facilities with construction permirs should be submitted within
60 days after receipt of this Bulletin. Your report should include
the date when the above actions vtre or vill be completed.'

t
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Reports should be submitted to the Director of the NRC Regional Office
and a-copy'should be forwardad to the NRC Offica of Inspection and

c. - Enforcement, Division of Reactor Inspection programs, Washington,
D . ' C. .20555..- .- . .

- Approval of NNC requirements for reports'concerning possible generic
problems has been-obtained under 44 'J.S.C 3152 from the U. S. General
Accounting Office. (GA0 Approval B-180255 (R0072), expires 7/31/77)
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NUCLEAR REGULATORY COMISSION

OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

December 9, 1977

IE Circular 77-16

EMERGENCY DIESEL GENERATOR ELECTRICAL TRIP LOCK-0UT FEATURES

Description nf Circumstances:

On June 15, 1977 Duquesne Light Company (Beaver Valley 1) reported..

'

that during the performance of a test of the diesel-generator (D/G)

| trip lock-out features in the emergency mode of operation, the D/G
'

output circuit breaker opened when the field voltage trip interlock

was tested. This is contrary to a requirement for this facility that,'

! '

i in tee emergency mode, all D/G output breaker trips except generator

C dtfrerential and overcurrent be automatically disabled. The engine

overspeed trip, which shuts down the diesel engine (but does not

affect brea'ker operation) is also expected to be operable during.~

i the emergency mode of operation.

An investigation conducted by the licensee disclosed that the unexpecte:

opening:of the output areaker was due to deenergizing a field voltage',

-sent.fng relay which was supplied by the vendor but had not been discon-,

nected during the on-site acceptance testing of the D/G nor disabled
^

'by the protection circuitry logic. A redundant field voltage relay,

which was supplied by the licensee is correctly by-passed during fast

start conditions and emergency operation.
'

.

L
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.

A design change was initiated by the licensee which removed the field

voltage trip feature. This was accomplished by disconnecting the set

of relay contacts _ to the trip circuitry of the D/G output breaker.

Subsequent testing of the D/G was performed by the licensee which

demonstrated satisfactory operation.. . ,

.

This is an exemple of an event which resulted from inadequate test

procedure performance. The procedures as performed had not previously

identified the type of deficiency described in this circular.

The safety significance of this situation is that the premodified
C protection circuitry would have opened the circuit breaker if a loss

of field voltage occurred while running in the emergency mode of

operation. .

1

'
The D/G Units for the above facility were supplied by the' Electro

Motive Division (EMD) of General Motors. The model numbers for the .',
, .

,

D/G Units are:'-

Engine Model No. 20-d45-E4'" -

Generator Model No. A-20-C7.

Contru* Jar.el Hedst ' . 999-20
|- .

Q 2 of 3
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'
.

All holders of operating licenses or construction permits should assure

that the-appropriate D/G protection trip circuits are provided with

automatic by-pass features that prevent them from negating automatic

starting or tripping of D/Gs during fast start or emergency operations. '

- ' It is recommended that the following be considered in your reviews of-

a this matter:

I

1. Facility procedures should specifically determine whether the

protection circuitry that trips the D/G set or the associated

outputbreakerisinaccordancewiththefacii'ityTechnical

Specifications.

C
2. Test procedures for your D/G sets (e.g. acceptance preopera-

-tionalandsurveillancetests) should be reviewed to assure

that D/G system performance is demonstrated by these tests

to be in accordance with related operational requirements

specified in the facility Technical Specificatipns. |
r

3. Strengthening of management controls should be reviewed as necessary

to; assure adherence to D/G test procedures by plant personnel.
--

No written response to this circular is required. If you require

additional information regarding this matter, contact the Director
,

of the appropriate NRC Regional Office.

C
3 of 3 ,
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LISTING OF IE CIRCULARS' ISSUED IN 1977

CIRCULAR SUBJECT FIRST DATE OF ISSUE 0 TO'

NO. ISSUE

77-01 Italfunctions of 1-4-77 All holders of"
Limitorque Valve OLs:or cps--

.

peratorsO .

.

,

e' 77-02- Potential Heavy 2-15-77 All affected 3

' Spring Flooding holders of OLs

!
'

77-02A. Potential Heavy 2-16-77 All affected
Spring Flooding holders of cps

-- 77-03 Fire Inside' 2-28-77 All holders of
:| ^ a Motor Control OLs and' cps

'

Center

-77-04 Inadequate Lock 3-17-77 Safeguard Group

Assemblies I, II, IV, V,*

'O - ticensees
'

77-05 ILiquidEntrapment 3-24-77 All holders of
in Valve Bonnets OLs and cps

.

i 77-06 Effects of Hydraulic 4-1-77 All holders of
-Fluid on Electrical OL's and' cps

. Cable .

77-07 Short Period During- 4-12-77 Holders of ,

BWR Ots
',.

-Reactor Startup_ -

[ 77-08 Failure of Feedwater -4-13-77 ^All holders
of OLs-Sample Probe

77-09', _ Improper Fuse- 5-25-77 All holders of
Coordination-In BWR

BWR OLs or cps..

Standby Liquid Control )
-

System Control Circuits.-

.77-10 Vacuum Conditions 7-15-77 All holders of
OLsResulting in Damage to+

Liquid Process Tanks

Enclosure 2C Page 1 of 2
,,
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LISTINGOFIECIRCULARSISSUEDIN1977(Continued)

CIRCULAR SUBJECT FIRST DATE OF ISSUED TO
NO. ISSUE

77-11 Leakago of Con- 9-6-77 All holders of OLs
tainment Isolation and cps
Valves with Resilient
Seats. , ,

'
.

77-12 Dropped Fuel Assem- 9-15-77 All holders of BWR,

blies at BWR Facili- OLs or cps
; ties

77-13 Reactor Safety Signals 9-22-77 All holders of OLs
Negated During Testi;.g and cps

77-14 Separation of 11-22-77
. All Power and

Contaminated Test Reactor.
Water Systems Fuel Cycla, and
From Noncontaminated majorBy-product

>

I Plant Systems material processorC facilities with
OLs or cps

.

77-15 Degradation of Fuel 12/1/77 All holders of OLsOil Flow to the and cps
Emergency Diesel
Generators

,

.'#

,

[
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,
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Nuclear Plant Maintenance Work Order Continuation Sheet

MPL No. SRV9809D MWO No.'
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ORGI SSO40-C FIO i ?
GPQb=POWERCOMPANY VISUAL LEAKAGE EXAMINATICN PAGE / OF /LITY CONTROL

MMO/;THER # ICSP PROCEDURE # REV # DRAMING # REV #

JAPO Al/6 85060-C- J ffgygg . ggg typ
,

LINE/ EQUIP # TEST' CODE:

/j,//96 06 D ASME Section XI G$ ANSI B31.1 O OTHER/
TYPE CF TEST:
. Syctcm Leakage ff Gystra Inservice O System Pneumatic O

Synt;m Functional O System Hydrostatic 0 Other
__

COMPONENT OR SYSTEM:

In;ulated S Non-Insulated O
TEST CONDITIONS: (Complete as applicable)

R: quired NOP R NOT d Verified NOP 4 NOT (
'R quired f,9 PSIG Verifled A//// PSIG'

A/l F/
R; quired ,, // A F VerifP d f

TEST CONDITION VERIFIED BY:

/ff[#Examiner
Oth r _Er Name Adh) mo63 Time / 5'l.3d

TEST INSTRUMENTATION:
'

INSTRUMENT # _ A//o Cal. Due Date / /

INSTRUMENT # A//A Cal. Due Date / /

4 /4 Cal. Due Date / //INSTRUMENT #
COI. Data Not Required Except-For Hydrostatic & Pneumatic Tests0

TEST'RESULTS:
'

SAT. K UNSAT. O DC #
_

DESCRIPTION OF DEFICIENCY IF UNSAT: gg,g e

.

..

.

VISUAL EQUIPMENT W : gcfg,/ .; /w//'

. _ _ -

REMARES: d7or > n c- /3 s /c. pse /:&2 4 o / / w e s

W 2- PEApusiCo 8M93 Civ bl / S&Ed ?

EXAMINER: [/[ M /[ LEVEL E DATE q g.fo

EVALUATOR: N/A K LEVEL DATE

l ANII fYT2RRh _ ___ _
, .

N/A O _ _
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VEGP 25036-C 3 21 of 26

Sheet 1 ot I
_ POWER AND SIGNAL REMOVAL / REPLACEMENT DATA SHEET

[ Safety Related/QC Holdpoints [ ] Non-Safety Related

NOTES %"%
a. To install jumpers and/or life wires, other than those c. Independent verification is only required on safety

directly associated with the equipment tag (s)/ scheme related equipment. Place N/A in independent verification
number (s) listed on the Work Order, notify the Shift block for non-safety related equipment.
Supervisor and comply with his instructions.

d. If the worker leaves the immediate proximity of the work

b. Ensure that each lead (wire) is marked so it can be or the work is interrupted, complete and install a "Jumpes
uniquely Identified with its termination point. and Lifted Wire" tag per 00306-C, " Temporary Jumper And

Lifted Wire Control". Instead of Control Number use the
Procedure number on the tag. ac,

HCLDPossT
e. If holdpoints do not apply, NA QC Verificat ion block.

,

REMOVAL RECONNECTICH

IDENTIFY LEADS LIFTED, LOCATION FANEL PERFORMED , INDEPENDENT QC PERFORMED INDEPENDENT QC
JUMPERS INSTAI.IFn, OR JUNCTION BOX BY/DATE VERIFICATION VERIF. BY/DATE VERIFICATION VERIF.
LINES OPEN, ETC. BY/DATE BY/DATE BY/DATE BY/DATE

/RRF /9 LA J-AV-$f/NI) ML 2-23-9$$12/Wb !
'- irsm /J xNa7xi / /' C 5-2>9a fB 3 -uno 'W4'3fo/}

a s 7x2 / l s s.m, RB vw-es Msk/ro" "

AKr s rx r [ f aano RR T-2- 4 o met /sfofro
" ''

/ Ext / M

h xbzn(wrehd ' \ \ .S52vb Ph 3- n-9e t7/zq'5/o/74~

shesous-w ' \ \ .csa.m 2 B 3- u-so azl ZAG /ro/
i,us r-m n u / - r' '

a zl s h /ro.nuw 283v-n /
OdrwsArwEw/ Mis) '

. S32Ao Ah 3 ~D-v ?EW/.3/c/fov .

d i s A ., m n x 'l-M-remD erae u s- w M s & ds Xwm R(4 3 p -4o ; & 2 V 5 / o / r<.

- 1. ,
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VEGP 25036-C 8 21 of 26

Sheet 1 ot 1
POWER AND SIGNAL REMOVAL / REPLACEMENT DATA SHEET

,

[ ] Safety Related/QC Holdpoints [ ] Non-Safety Related
,,
I

,

NOTES * $ 'I %

a. To install jumpers and/or lift wires, other than those c. Independent verification is only required on safety
directly associated with the equipment tag (s)/ scheme related equipment. Place N/A in independent verification
number (s) listed on the Work Order, notify the Shift block for non-safety related equipeent.

. Supervisor and comply with his instructions. j-

|
d. If the worker leaves the immediate proximity of the work i

b. Ensure that each lead (wire) is marked so it can be or the work is interrupted, complete and install a " Jumper'

uniquely identified with its termination point. and Lifted Wire" tag per 00306-C, "Temporery Jumper And
Lifted Wire Control". Instead of Control Number use the
Procedure number on the tag. gg,

HOLDF W K

e. If holdpoints do not apply, MA QC Verification block.
.

REMOVAL
'

EECONNECTION ]

IDENTIFY LEADS LIFTED. LOCATION FANEL PERFORMED INDEFENDENT QC PERFORMED INDEPENDENT QC

JUN ERS INSTALLED, 04 JUNCTION BOX BY/DATE VERIFICATION VERIF. BY/DATE VERIFICATION VERIF.

LInss OPaN, ETC. ar/DATE BY/DATE BY/DATE BY/ BATE
-

//ARfMt . . l'NV-WOBO Adf 2m N< 1x/t-
W A, W W 'd $ b3 | h f f 3 l> *%O DR 3-k -10 &/.5/7//Po

,

u s*arW<w ' i s R8 3-x-fi 77xhi/i/ro
v .5 f'R T s-u M.5/r/Mo'

d/wa T--k a.'s
S & 3-p-so c:abr.4&s/reM Ar*rW2x% / i

tulu. s, Wen) 54 |
.

1 # 3 2-10 $ /3/r/bo
& + AI A ,t w w % ) ) \ J R6 T-:u-11 72W^(Vr'/Fo|a

W/iJr Re%fas.b5kuW } S.3wb WR T 2/-10 WY3/r//7
R

'

'nansr
'

h # h
i

& a,..s3 G w i:0 M 'i-ul-2rezn hsc ass.1hac 3,/xA., 332t.ra na v u-fi M/s/?/A.

-- - , , i
15. , ,

| - ,L______
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Procedwe No RowWon P80e No.

.fVEGP 25036-C 8 21 of 26

Sheet 1 of 1 i

~ POWER AND SIGNAL REMOVAL / REPLACEMENT DATA SHEET ,

[ ] Safetg Balated/QC Holdpoints ( ) Non-Safety Relatek

NOTES *S4-

a. To install jumpers and/or lift wires, other than those c. Independent verification la only required on safety
directly associated with the equipment tag (s)/ scheme related equipment. Place N/A in independent verificatios <

number (s) listed on the Work Order, notify the Shift block for non-safety related equipment. {.

Supervisor and comply with his instructions. d. If the worker leaves the immedia._e proximity of the work

b. Ensure that each lead (wire) is marked so it can be or the work is interrupted, complete and install a " Jumper
l uniquely ideatified with its termination point. and L-if ted Wire" tag per 003G6-C, " Temporary Jumper And f,

Lifted Wire Control". Inatead of Control Number use the
Procedure number on the tag. ggg,

DOAMEK
*If holdpoints do not apply. NA QC Verification block.e.

REMOVAL RECONNECTION

IDENTIFT LEADS LIFTED, 1ACATION FABEL PERFORMED INDEPEMDENT, QC FERFGRMED INDEFENDENT QC

JUliPERS INSTALLED, 04 JUNCTION B0Z BY/DATE VERIFICATION VERIF. BY/DATE VERIFICATION VERIF.

LINES OPEN, ETC. BY/DATE ET/DATE BY/DATE BY/DATE

IPACAs7 |-Hf4Mb NIS3asto Alm 3/xA.

| zJ hA ' ^.3f b 4 M / 4\ A [ SSWb lR' 3 .2Ha ~B6c/S/v/fo'

! anm / ! ;
'

' N ~|/ b - S3 219a M 3-21- 4o M /3/rs/9o&a Ru*4fermhdtek
V l-Hni-RTM/) hu 1m Me 2hde _ Rma 1/3 3-;J-4c WMA-/3/c/9oM R$4fAvatwN ,

,,

I

~

s
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VEGP 32 of 26
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,
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|
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COMPLET!;t: SHEET j

\.= , :

PROGLUURE NQ, REVISION 5hELT

25036.C es 8 1 1 of S i~ .'
TAG No, c ~DE5CRIPTION '

///0- ts% PD
SERIAL NG. MANUTAGTURE MODEL

s !

IEST LQUIPMENT U5ED MsTE t* j Safety Kalatad/ QC hold points !( / Non-Safety Relatad I,

'
-

!PROCEDURE MAINT. HOLD gCSTEP DESCRIPTION INIT/DATE POINT INITfDATE ;'

(Ylii7No) ,

3.5 Special indicator MOV/MAC A>//1 MO [ / J.
'

() Applies (Post test &ssigned)r / )'

,

() Does not apply ,

3

4.1.1 Prerequisites and
Initial Conditions
verified / /_

4.1.2 Shift Supervisor Notified / / !

4.1.3 Clearance and Tagging
verified / /

r

4.1.5 armal Overload Protection
effect With any Jumpers

L.fted/ Document on " Power I

and Signal Removal / Replacement '

Data" Sheet or Temp. Mod, as :

Required. / /-~

4.1.6 Record
,

WO NO.
s

VALVE TAG NO. / /
4.2.1 Visual Check of Stuffing Box'

Complete with any Abnormalitie i
recorded as Connents. - t

Y '

[ ] SATISFACTORY \/ ;
,

, ,.

( ) UNSATISFACTORY / 88 /
, ,

,

?

I

.,.J.._.+._,,# ,.m._,_....,,_, _ , . _ _ . . . . . . _ _ _ . _ _ . , , _ . . 4. ,_,,_..____.,._.,...m , _ , _ _ - . . . - . . . - _ , _ . . . . , , , , - . . .
' '
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VEGP 25036 C 8 23 of 26
i

. Sheet 2 of 5
I

3 COMPLETION SHEET (cout'd)

PROCEDURE i MAINT. HOLD QC
'

STEP p DESCRIPTION INIT/DATE POINT INIT/DATE
.* (Yes/No)

;

4.2.2 Visual Check of Stem Completo |
vith Any Abnormalities i
Recorded as Comments.

[ ] SATISFACTORY

[ ] UNSATISFACTORY Al /4 ,( F f/
4.2.3 Check for Cleanliness

,_ f / f/
f4.3.2 PACKING SIZE

PACKING TYPE (S)
_

'

f
SUPPORTING DOCUMENT AND
PAGE NUMBERS IF VENDOR *

REQUIREMENTS DIFFER FROM ;
THIS PROCEDURE.

| w- |
-

4.3.6 Packing Configuratics I

top
Material Type Ring Type

1

-

.

<'
.

-

!

%

1
i

bottom /
| YFinal compression or gland g # / /

/x/.V/r.
-

nut torque / <.
,

| /

| w as

|
*

.
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VEGP 25036-C 8 24 of 26
,.

*

Sheet 3 of 5
,

*

_
'

[ COMPLETION SHEET (cont'd)
'

.

PROCEDURE e' MAINT. HOLD QC
STEP .* DESCRIPTION INIT/DATE POINT INIT/DATE' ,

(Yii'iii7Ro)
'

4.3.8 NAME OF PERSON CONTACTED FOR
DECONTAMINATION.

>

DECON FOREMAN DATE __ TIME

5.1.1 Verify operattwa N/A f@ f [/M//)7
concurrence /

5.1.2 Check valve operation f k /

5.3 If Running Current Can Not
Be Reduced Below Threshold
Limits of 130% of Rated
Nameplate Current. Name of
Maint. Engineer Contacted

(Name Of Person Notified) Data) (Time 7

/ ND /
;

5.4 Phase to Phase Line Voltage

Volts A to B >

i

Volts B to C

Volts A to C *

__

Lowest Steady State Running .
Current

Amps Opening at Location

Amps closing at Location

Measured Valve Stroke Times

Actual Stroke Times

Open seconds j.

Close seconds

[ ] Satisfactory *

f

( ) Unsatisfactory / /8/ k ,

'

s ,..,

,

- - . .- - ..... .... -.- _ . - - _ -,. . . . . - - . - . - - . - , - , - - - - , . - - , . . - . . - . . . . . - .-. . . - .- .
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'

-
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'

Sheet 4 of 5 !
' -

i

"

COMPLETION SHEET (cont'd)-~
- u- ,

PROCEDURE r MAINT. HOLD QCSTEP es DESCRIPTION INIT/DATE POINT INIT/DATE, ' ' (Yes/No)

5.5 Stroke Air Operated valves r t

severt) tuas to assure valve
operat'--t ersperly A) /h A'C' $ /WI| f

| | 1 /5.5.1 A0V .5 TROVE TIME
\

REQUIRED ACTUAL

OPEN
CLOSE / /

5.7 Slide Wire Potentiometer
Reconnected /Recalibrated
As Required. / /*

5.8 Any Required Thermal overload
J g ers Verified Reinstallad
or Temp. Mod. In Force To
Ensure Replacement.

? *

( ) Jumper Removal N/A

( ) Jumpers Reinstalled as
Required

4

( ) Temp. Mod. No.
in force to ensure
Rainstallation of Jumpers.

/ /

5.9 Shift Supervisor Notified k''

that required Maintenance is e//
complete. ./ //O dff /74 //

'

/

''

(Name of Person Notified) (Dste) (Time)

.

hd.h

,

m. .-v , . . , , - . - - , , . _ , . . . . . , , , , - m ---., . - - - , . - , , , < , y + 9 m v
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, __

Shoot 5 of 5

'

COMPLETION SHEET (cont'd)-

ur
Comments / Additional Holdpoints: d e +v'--

,, M d ,S$ Idtd hed .d w l> m k1 mF1DAo

_ s.n. x x% a t i n atesIso
'

s
,

_

Q.C. has reviewed this procedure for holdpoints [ f[e;/{f'
' Signature /

/
AFFROVED {*T DI5 APPROVED [ ] COMPLETED BY: DATE.

L 8/ [d M\D 32WQ_,

() O'' .

.

6%

4

344$

a ||| ri || || i. ' '' ..g
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VEGP 26610-C 3 18 of 20

Sheet 1 of I
- POWER AND SIGNAL REMOVAL / REPLACEMENT DATA SHEET .

!] Safety Re QC Holdpoints I ] Non-Safety Related

NOTES

o. To install jumpers med/or lift wires, other tha<a those c. Independent verification is only required on safety
directly associated with the equipaset tag (r)/ scheme related equipment. Place N/A in independent verification
number (s) listed on the work Order, motify the Shift block for non-eafety related equipment.

Supervisor and comply with his instructions.
d. If the worker leaves the tussediate prox 1=1ty "of the work

b. Ynsure that each lead (wire) is marked so it can be or the work is interrupted, complete and install a " Jumper

uniquely identified with its termination point. and Lif ted Wire" tag per 00306-C. " Temporary Jumper And
Lifted Wire Control". Instead of Control Number use the
Proc' dure number on the tag.e

If holdpoints ,do not apply. NA QC Veriffeation block.e.
'

.

RIBEPTAL RECONNECTION .

PERPOWED ISEFDSENT QC FERFORMED INDEPENDENT OCIDENTIFT LEADS LIFTED, ! LOCATION FANEL f
Jt2FERS INSTALLED, OE JUNCTION BOI ET/ BATE VERIFICATION VERIF. BT/DATE VERIFICATION VERIF.

LINES OPEN, ETC. BY/B&TE BTfDATE BT/DATE BT/DATE

2

!- .

- 4
__ __
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VEGP 19 of 20*

.

COMPLETION SHEET ,

4

' Procedure No. Revision Sheet

?6610.C 3 1 of 2
~

Tag No. Description

| NdO Westinghouse Gate Valves
Serial No. Manuf"acturer Model

'

Westinghouse

tEputpmentUsii M6TE F I 1 safety Related/QC Hold FointsT

h.7. V/. 3,//7/ puf ( ) Non-Safety Related

PROCEDURE MAINT. HOLD QC
STEP DESCRIPTION INLT/DATE POINT INIT/DATE

(Tes/No)

Verify Prerequisitee /' M/ /8-Nd _# #J M/ %Ac-4.1.1

4.1.2 Notify Shift
Supervisor /}MPO v0 N/*/eyre

4.1.3 Verify Clearance 3/
and Tagging /788c) av AW/ BVk

oc .i4.2.1 Visually Check
Sealing' Surfaces M S rF-S M P088f WXf/ Me"/W

4.2.2 Check Sealing A oc .4,

f Aq//f t 0Surface of Disc b 6*ff"Pd M P088f M/ /

[fe /3'Ofo
4.2.3 Check Sealing oc .

M W Postf d.Ar#/3/A/fDSurface of Seat

4.2.4 Check Sten Pin /# /YWh0 % 0/
,

4.2.5 Check Stem. Head and k/j y/ P

Bearing Blocks
.

Ad/E g
> /

4.3.4 Lock Pins Walded /M' I /k7 m b/

/[Y /3 86 W Po#ff WN// Y t#4.3.10 Check Cleanliness
| 4.3.12', Torqued Yoke-Bonnet oc .

# -f c . lb s M/ _

/
2.,7/ h

f .*3>.1., Torquad-Operator oc

,iOA Iemmmfj 1: . s. ,

,

. . - - , --r, , . . . . ., ,, ,,, _ ._____..% . ,,, ,._m._, _ . , , , .
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raoctov-eno othsion pact no 1

VEGP 26610-C 3 20 of 20*

Sheet 2 of 2-

PROCEDURE MAINT. HOLD OC'

STEP DESCRIPTION INIT/DATE POINT INIT/DATE.

-

. 4, g

D / !IC4.3.37 Locating pins and '*' D 0 #FIA /guide slots aligned /
I.

4.3.42 Toroued Main Flanga

$so _ft.1ba /
f !):fqD Ak!?t3|21 to** *

4.3.44 Torquad Packing Nuts
(q'k /$$ftb wo bi/%/14To __ it.ibs

#4.3.46 Notify Shift

[fhe / _

Mf/ /o/tc8h/Supervisor

#Coments/ additional hold points: lA 33J77A W 3A<>/M
, ,

SEE a g o 3 0 . c ge e i., pg g<q t s J _1 n g .g ),i/ga
* Otxu /7hw f/wnf ffGw/G5 76b$ur>,. kgvf

-i,

(WS >)/5 A <sY m R w h 4r A?hA/ FMNGE Ato
/f/M'r ffGu/rfb. %$9 d 3-2h Go *

/ /'
,

_

t

.

i

.

.

.

QC has reviewad this procedure for hold points R A U 9Auhlntic
'Utgnature

,

~ APPROVED ( 7715 APPROVED ( ) CurtrLg.,thU BT DATE

REMAN DATE / ,f

AY 4h%hpWVWQ 3 -20% %
..;__

%.,

_ - - - - - _ _ - _ _ _ _ _ - _ _ - - _ _ - - _ ___
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VNGF 20427-C / 9f 31 og 31
~

.
.

'

Sheet 1 of 1
DATA SMEET 1. . .

SM&DTDtANCE CLEANLINESS AND HOUSEXEEPING

Maintenance Work Order No. / // P o / 3 ' 4 Daes 3 -/ 7 - go

Maintena.nce Cleanliness and Housekeeping Standard Required

h C D (Circle one)
Name of system or component requiring cleaning

/ h'V P S O (C D

C1murLINESS STANDARDS

h C D INIT/DATE
Metal clean Thin rust on Tight mill scale

surface, carbon steel OK Carbon steel OK. /9 ~/f-40
Rust allowable Rust allowable Rust wtLich resists,

,

i2 sq/in per 15 sq/in per brushing. .

i sq/ft. I sq/ft. h8 /5-6-70
*** No particulates/ particles removable by brushing.- [dd /3-N-fo
*** No oil, grease, or other organic filme removable

by brushing. [dr% /3+70.

,

*** Perform closeout Step 4.3.5.b.6. / /
*** No contaminants removable in'large amounts by

wiplag. /$$ /3 9-90,

*** Decon tools and equipment. [ M / U h[fD
*** Finish malatemance cleaning and housekeeping

using Figure 1. " Maintenance Cleanliness and
Nouseheuring Baudout". /h 74

m e:
.. ,

>A-
.

.

X // /A d h f N N ~
~ ' ~ %' 'lIGIIATURE/DATE D&TE RE$ULTS REVIEWED

- W/Whtwi 5*M 96 ( W ased'

MAINTIEANCE'FORBl&N SIGNATURE /DATE ( ) Disapproved

*** (for all cleanliness standards)
K rp u tt , b . 6c c

.

- - _ - - _ _ - _ _ _ _ _ - _ _ - - _ _ _ - - _ - _ _ _ - _ - _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _
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VEGF 20427-C 7 31 of 31

Sheet 1 of 1-

g DATA SNEET 1

WMAINTENANCE CLEANLINESS AND HOUSEKEEPING

Maintenanca Work Order No. /If0EI/d Data P ' 82- @O
Maintenance Cleanliness and Housekeeping Standard Required

h) C D (Circle one)
Nane of system or component requiring cleaning

/204 - / //// 970Vb

CLEANLINESS STANDARDS
'

h C D INIT/DATE
Metal clean Thin rust on Tight mill scale g y. 70
surface. carbon steel OK. Carbon steel OK. -p/

Rust allowable Rust allowable Rust which resists. I

2 sq/in per 15 sq/in per brushing. fyy,(/O
1 sq/ft. 1 sq/ft. k/
*** No particulates/ particles removable by brushing.w/4' 9 /,$9b
*** No oil, grease, or other organic films removable

fjd 96>by brushing. .
.

$74 3 /5'a%*** Perform closeout s'tep 4.3.5.b.6. _ /
*** No contaminants removable in large snounts by 6" 8 "# 'N

wiping. /Md/3hI23
'

'

..

*** Decon tools and equipment. E AUG/q/h/b
#

*** Finish maintenance cleaning and housekeeping

| using Figure 1, " Maintenance Cleanliness and
> / lY 6| Hous tag Mandout".

! COMENTS of, ~
!

i An/ /. ,

-E ////21WNMO $| |9<6 _

' E b 5 SIGRdTURE/DATE' DATE EL%ULTS REVIEWED

a s M 7J $ w 3 -2.o - h ( -)-Approved
MAINTEiANCE FOREMAN SIGNATURE /DATE ( ) Disapproved

*** (for all cleanliness standards)

- .- .- . - -- ._ ._ .. -. .- ._



CO VISUAL LEAKAGE EXAMINATICN Nb ~\hhAb g

9000/0TNER # ICSP PROCEDURE # REV # DRANING # REV #
)

% M n 95%t o 85060-C $ gg, g % . y<;g. g

LINE/ EQUIP # TEST CODE:

ASMit Section XI V ANSI B31.1 O OTHER\ MV SEbt'h
TYPE OF TESTS

System Lenkage V System Inservice O System Pneumatic 0

Syates Functional O System Nydrostatic 0 Other

COMP 3NENT OR SYSTEM:

Intulated V Won-Insulated D

TEST CONDITIONS: (Complete as applicable)
R; quired NOP 7 NOT O' Verified NOP V NOT F

R quired PSIG Verified _ PSIG

R: quired F Ver1 fled __. F

TEST CONDITION VERIFIED BY:
*

Examiner O
Oth r V' Wome Tes n ( r ,A < M :it Time 'A ' A t E D T E

TEST INSTRUMENTATION:
'

,,

Cal, Due Date / /INSTRUMENT #
Cal. Dum Date / /INSTRUMENT #
Cal. Due Date / /INSTRUMENT #

Col. Data Not Required Except For Hydrostatic & Pneumatic Tests0

'

TEST RESULTS:

SAT. O UNSAT. / DC # l - 9 0 - 1.C
DESCRIPTION OF DEFICIENCY IF UNSAT: t a ,% %% % Ama _

'LJc%% N w \let - h Eu w 9 ed - k mt A
' \

,

.
*

VISUAL EQUIPMENT : 73mt u,w
a-

'
REMARKS:

LEVEL \\ DATE %.N A dEXAMINER h t d u 4
EVALUATOR: N/A & LEVEL DATE

DATEAM11 N _- . _.m__ ___ _ .N/A Q ,
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NUCL(AR OPERAfl0N5 QUALITY CON 1ROL
'

'

HOLO PolNT SH([i ;*

<
.

'

MWO N0: _ /d 09, 3/[
..............................................................................................

,

'

WHIN THf WORK HAS R[ACH[0 THE INDICAllD HOLO POINT ($) N011FY NUCLE AR OPERA 110N5
QUAlliY CONTROL FOR VERIFICAt10N Of THC HOLD POINT ACilYlif

DO NOT WORX PAS 1 THE H0l.D POINI WliHOUT QC APPROVAL.
uAlvtt15$1910 N011 Fit 0

h

.

20; noto pojgts gt batt IN111AL t lMt. DAlt 61 0

||) kb),L!r E i / b/<) b fr> h
Nn - Dr$ c n/u r e -7 d Ito - L - _.

26,x,4 4 du / W e, &L. .B.a ex s% --

,

'

$I AM b fu dC /c pe< (v>o
._M6 2d 'hk

. .

Vr 1 2f suh'

m (/,i 2/
'D''L

,

or 9mu

._

,

__

--

,

a
. - - - -

.

-
-

QUALITY CONTROL -INFORMATION/COMMENis*
(IN!flAL AND oaf t (ACM (RTRO

.

I C

.
-

,

10 8E F!LLED OUT BY AUTHORIZE 0 PERSONNEL ONLY
_ - . _ - . _._ _ ._ _ _ _ _ - _ . _ . _ _ - _ _ _ _, _ - . . _ _ _. _ . - . . _ _ - . -
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Georglalbwer A. Quality Control inspecikm Report
' '

VOGTLE GENERATING PLANT-UNITS 1 & 2 34061 'w. o' .

_

/88083h
_ Dullding %jwdwar Fivocedure/ Spec NERev.WWOsODNDR Nk *

( 2 So3G.C. l/3
,

Roan wan u. y'e sysasi.n-up o..ig'n.i. i.a ua

(324. 'c * /20'1 /8'r8' 80 6 b
v. nom u.nu.i u,o na oin.,-

or.o... nen k, .or Jr.<.

1. Inspector will use separate form for each completed Inspection function (s) and insert original with work package,
use continuation sheets when needed.

2. Use simplo narrative type report procedure. Reference all applicable drawing numbers, specifications, special
inste actions, etc., connected with your inspection. Use sketches, when applicable, showing dimensions checked,
alignment, physical location of defects found, etc. N/A all blocks not used.

3. Upon completion of the inspection activity, enter results below and sign and date.
. . _

$d A (.A YOMi O[ /'A.lIO.IC.7'/O "
._ _,,_

__., f/Exdagp 6464E5 /usim. S '/Pec.L.MDefo Zhs &W1D
mm w-,s sun & c>u c sozuc%

"
.-_

=~
_

N , ;, 4
'

N
N

N
N

N
N

'

Sketch f

+
.

,

\

in.pection Results

SAT. O UNSAT-OoFVDR NO(sk

**'* /zi /9 o** "' '" ***'* gg/7g!&, 5

mm_m e.co . cAsiny_oc Sun eidx-ie.e.<-
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. ou.my caiw w.p.cekm n. port .
Geogalbwer A |

voam ocwawiso rusr-usirs i a 2 33273 e e. - ! < I |

W W O/OofVDH lot J4 Suildino Procedure / Spec Nailh

19 s'04(31& W UNI CI c orn r _,,,_A&&fo-C,I?h
-

n- wa.smi w. ,m. srusi.n.up o.. ion.ix r.o u.
.fw;g C IM 4 / HV 9701 D=^

,_

veno, u.no.i wo n oin.,=

or..in, nun. *. "Ln_. W4f
i

1. Inspector will use separate f orm for each completed inspection f unction (s) and insert original with work package,
use continus*,lon sheets when needed.

O. Ut* :,ple natiative type repoit procedure. Reference all applicable drawing numbers, specifications, special
* structions, etc., connected with your inspection. use sketches, when applicable, showing dimensions checked,
cllgnment, physical location of defects found, etc. N/A all blocks not used.

3. Upon completlo.) of the inspection activity, enter results below and sign and data,

""*~ fn/ Lw & A$kts| SW1h u'w Ac% b4 7|L | }ro r;,dg5g,chy.
A

%1 d 4d}n. 9%Gw4 e'. W r I ~ 4: a .a Aek xxL 69as.s %m%2
n

%4 ah
.p e L s d > L n w N.._ w .r L ; L e ,e. x A 2 i w 1 s.4r O = s

.

sawa.a.nnwsaauxn4~/DM s.3f/o Mw4 dA&12 ,4 ' AB, ~45 L -
~

! T+W#%umal. w,LeLJbe.
'' i/ / V

-.

W

eus.de

me

dult

Skatch

MEA 90- 517#l, /0 "|b% y/Y#'

,

f

.

Ihap.C1%,1 R.. Wit.

hT. O uNSAT-ODfVDR NCL(s):

'" * '" f . f? g s ) J k 7?6,.kd''*~~
iJ.

a n - ~ e. . un -oa - m -,,, - ,.
- -
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Georgialbwer A |ou.my controon.p. coon n.p n .

I a' /
|VCME GENERN MANT--UNfm M 2 33274 ***

Sulldthg PtteedurW$pec Na/het
WWO/ODR/DH les . '

1% 9'o t3 ft, Ms h%J N//t,

_,
r

a*m Naip i Na y s p./si + up o..ign.io, t.g Na

Cet 1% w A I? D +/ I- H V.11 t'a Y D ,_

Draging Na/ Ret
- V,noot M6nust Log Na other

A//A- s/in M//f _

1. Inspector will use separate form for eac h completed inspection f unction (s) and insert original with work package,
use cor'tInuation sheets when needed.

2. Use simple narrative type report procedure. Reference all applicable drawing numbers, specifications special
instructions, etc., connected with your inspection. Use sketches, when applicable, showing dimensions checked,
alignment, physical location of defects found, etc. N/A all blocks not ubed.

3. Upon completion of the inspection activity, enter results below and sign and data.

W hu ~Ikt A$ta/M$th .tw$d0 $1 p.L_.af & p\/63 i24FG"*"~'
.

Y A cq,<A (U. w d & L $ bL w 9 /i k D).2 d $ a ffi A 2s ti1*e-u2 or s
37N N/& t % Y 0 h//h ' ' *

>-

$ 6- % g

rL&WshM. *1W WaM b (<* i ht hk Vh * b ~ AI 9 'f" [. 'C b ' F8

'Y ,

'

"/ y
m.q~"

-

Geen

.

!

4

inspection fietult.

hT. Q UNSAT-COR/DR NO(s):

"* /?c/70'" ~ 5e). / f 8 t m ) , k~ ~ 3
#IPtNb-In.pectorWHITE-Work PecW CAN ARY-QC, Supt
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Georgialbwer doudty control inspect 6on Report .

'

VOGTL.E GENERArlNG PLANT-UNITS 1 & 2 33823 % *

MWOOoNDR Na ,s.j Dulkling ProcedutorSpec. Na/Rev. i

A1 Aiur /vtA i/81(O 8 3/G,
~ *'

Sys./Stan-up Dellgnator Tag Na |
Roorn NaAavel Na *

1

du . #,o.e /2 cm /-/N - 9905 o
,

Drawing Na/Rev.
' Venoor Mantral Log Na Other

,#/4 M4
t. Inspector will use separate form f or each completed inspection f unction (s) and Insert original with work package,

use continuation sheets'when needed

2. Use simple na: 2*lva type report procedure. Reference all applicable drawin0 numbers, specifications, special
Instructions, etc., connected with your inspection. Use sketches, when applicable, showing dimensions checked,
allgnment, physical location of defects found, etc. N/A all blocks not used.

3. Upon completion of the Inspection activity, enter results below and sign and date.

V/ 3 LA,a L L Y Vert 0:v' 7"o n c at" VALMt".$ LtAtAr YO" tt 6t k f L<J r? t'A> C V_.,,

i u t. T't Pl. t e tt" fryg . tf g ~ O O g,Vf= 3 * 2.1 *71 6ae (,. ~ // * 10 l's) / rp M

2, 3"b '1 rrA ns .Ser / 4c> rrAass n ..

'~

ser /o y nk = *2 / 12 s~ siks . L <
i L E-

_

eV R. . .

. ,& v. . ,

Sketh

//
4

,

.

i

inspectkm flesulte

[ SAT. QuNsAT-oowoR water
oei.ggon. m. in.necior

WHITE-Work Fockmee CANARY-QA Supv. PtNK~ inspector

- _ - . . _ _ _ _
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GeorgiaIbwer d
.

Quanty Controlinspectkm Report -
-

VOGTLE GENERATING PLANT-UNITS 1 & 2 33827 r es a
'

Dunding PrtcedurerSpec No/nov.
wwcwoo$/DM Na

~ '

-

!2. 3
}%%b43He C TA T~ z p t, t o - L

,_

c / 7/ '
'

Sys/$t6rt Up Des 6gnetor Tag Na_

Room No/ Level Na * '

j W//- \i% O % b/ 2. o 4
Drawing Na/Rev.

~ Wndor M&nval tog No Other
A |6

,

F$% '+'h /
- . _ _

1. Inspector y<lll use separate form for each completed Inspection f unction (s) and insert original with work package,
use continuation sheets when needed.

2. Use simple narrative type report procedure. Reference all applicable drawing numbers, specifications, special
Instructions, etc., connected with your inspection. Use sketches, when applicable, showing dimensions checked,
clignment, physical location of def ects found, etc. NIA all blocks not used.

3. Upon completion of the inspection activity, enter results below and sign and date.
Axaahihu _

||t h v4 + L L Y Vt'd.*F)dO D A4VE Af A $ W Y W 3 'N H L
? /c o frhets . Af f. Z~ M . it: 33bM 3bobo

.''

t/At ur + J- N U - %%ot O
*' g f, . .

+"o gr ,

E., c' , , . ,,c
-

..

.__

_

Sketch g g-
N * L/8- 3- 2 7.72,

W* V7?t.<qt,.coz,
'

.

Inspect 6on Results

% SAT. O UNSAT-ODR'DR NCL(sk
'

Date
N* *M lftepector

S 2.1 k$,_ l

WHrTE-Wath Package CAN AR -QC Supv. P1NK-inspectot
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8 5010-<. FIG. IGEORCIA SCWER M ANY
VEGP QUALITY C4hT8FX. QC HOLO / nIThESS FolNTS PAGE | C# j

NWE & M %j T'd(97 3 i G 26610-C Revision 3

NOT!W CUALITY CONTACL PRIOR TO PERF0441NG THE WORK ACTIVITY
OR $7EP ASSOCI ATED n!TH TrE HDLO (H) CR nITNESS (W) FCINT

CO NOT SYDASS OC '-CLO CR a!*NE53 POINT 3

~

H/ "CLO PO;NT / nITNE33 POINT ASSICAE0 BY 1./IE0 OC AC Ich3TEP
No. /W DESCRIPT1ch | NIT CATE IN!T DATE INIT ,1-ve-N/ A

_ _ ___
_H Prior _ to relitta6ly notif_y OC to

inspect,the followino:

L2.1 H Sea 11ne surfaces of body to bonnet df% 2-3 90 wAP 3hoho WtP [
' ' i'

l 4.2.2_ H Sealing surfaces of disc v$p T

4.2.3_ H Sealing surfaces of seat rings 4571' T'

f (4/'p u/A4.2.4 H Stem and disc pin for smothness

4.2.5 W 5% head and bearina blocks for I wt/' b/A
-

smothness t

4.3.4 H Weld on lock pins at both ends k W' is/4
I

(308_ ss wire) i t.

4.3.10 W Valve W y and accessible ploing for j Nk'P J/ 30 W[ .E

cleanliness

4.3.12 Hi Witness torque of yoke-bonnet nuts on N 4

* final pass

4.3.15 H Witness torque of operator cap screws p A

on final pass

4.3.37 H Locattna nin to ensure it is inserted # A )
into its hold and the disc is
properly positioned with the guide _ _ _ _

slots,

4.3.42 H Witness ^ of mainflanoe bolts on 1 A ktt Niho Ak/t .I-
*

E d/ h ifinal
|?

_

= ~ ..

s -

Cp99ENTS & !$ NL,465RS: (initial and date anyrige)
JL v 2.1 Zh y 7 /0 /#"M2 77 t.*' Mv/M-

/ .

l

.

THIS F0m TO BE CG9LETEOJY GUALITY CONTROL PERSONEL ONLY
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e, . . m.. f. c - > ,g ;,.

GFf(CI A FO.E9 CCMPANY 63010 4 F10* i
'L# WALITY CChTROL QC HCLO / a!ThESS POINTS AAGE 1 OF 1

f * O No, pr<ce:cag 3 gn so:

. -- . -- ._

NOTIFY (LALITY Cf.hTROL FRIOR TO FERFOTWING rnE ev3RK ACTIVITY
OA STEP A55CCIATED n!N inE nCLO (H) 04 alThE55 (n) PCINT

00 NOT BYD G3 CC -C L 3 "E ai*NE53 SCINT3 |

,
_ - = = . . -- -_

-J
~3?EP | mOLO #CINT / at*hE55 POINT ASSICAE0 EV NOTIFIED CC ACT|Civ |

No. ,
e LESCRIPTICA INIT CATE INIT | Ca1E INIT j1-,,-4/A;

'

tO NOTIFY QC PER THE FOLLOWING HOLD

POINTS AS$1GNED 10 PROCEDURE 26822-C

4.6.5 H Wires relanded and Jumpers removed Ifh 3 h@ .

k
4,6,6 H Thennel overload reinstalled & 34 0 <

] H
.

t.
.

i'
i

.. u .

$E
%.W

'
1

-
__

COP 9ENTS & IR NUPSERS: (initial mi date entries)

t

meteu

I

I

v

! THIS F0fM TO BE CCWLETED BY QJALITY CCNTROL PUt90MdEL CNLY -

, -.. -. .. - -. . . - . . - . . . . . . _
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85051-C FIG 1
i GEOR 16 POWER COMPANY

VEOP QUALITY CONTROL VISUAL INSPECTION REPORT PAGE / OF /
.

__

,

_

INSP PROCEDURE # REV # DRAWING # REV #
3WE 0THER # ******* AYo it.y. tac ><i' ias oa. 97 !/A0085/d ,

.-

INSPECTION METHOD:TAG #
/-//V.9808 A "- 1 : "- T<

..

|TYPE OF COMPONENT:
BOLTS ~ STUDS ~ WASHERS , NUTS : FLANGES

-

|
I

PUMP
- VALVE

FLANGES: ASSEMBL DISASSEMBLED :
ATTACHMENT WELDS: INTERNAL 3 EXTERNAL ,
REACTOR INTERNALS: WELDS : COMPONENTS C

SAT UNSAT N/A
COMPONENT CONDITION: -__ . _-- ... . . .

*'
a. Cracks

7.b. Thead damage rc. Pitting
-

d. Corrosion
-

e. Erosion
vf. Gouges

.

v-twisting, or deformedg. Bending,d * -
h. Fracture v-1. Evidence ofisakage 3-
J. Missing or loose fasteners 7
k. Displacement / alignment of components '

#1. Wear of mating surfaces
e-m. Foreign material

.

EXAMINATION RESULTS: [ Unmat 0 DC eSat

DESCRIPTION OF DEFICIENCY IF UNSAT/ REMARKS: g -

.=

4

METHOD OF 1,XAMINATION:

Directi ination % Remote Examination D
j _

EQUIPMENT USEDi NM/a h I ,

N05: ke|u E T*f* 33:27T , Is s' O A 6-/ U A L /}M ure e5f|"

LMMc / / w n| &$&$ve 7Sr .TA ~7TT W A At .TSI~ |CQv DawIJ '

TNSPkCTO f | .__ h y Q y)g pg LMLh Wly)p/pg

EVALUATORf;#h jhg N/A 0 tmL g wtv./p_f,

|ANII REVIEW N/A 0 DATE

i

- -----___ __ _ _ _ _ _ _ _ _
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i vaSION
'

P AQt NOtPavCEDU-t No
VECP 29402-C 9 26 of 39 i

!
/ v/L

EQ EVALUATION CHICEL!$T.

FOR USE ON PROJECT CLAS$t$ Q181. Q212
Q313. QO1J. Q0!$. Ql!!. Ql!J. Q125, 6!J NWO No. /fto 3 k(.

stCTION 1

PAAT A CR!GINAL PAAT PART & RIFLACEMENT PART
''

4. Ot$CRIFT!0N Af r t' .( 1 t$CRIPTION ,

2. TAC NO. /- N t ' " 5% M 2. MEE NO.

3. FROJECT CLASS h/ 3. STOCK- .

4. $PECIFICATION (EQDP) No. N / M C 4. $PECIFICA I N (tQOF) No. ,

3. MANUTACTURER M $. MANUFACTVRER _

6. MODEL NO. MM 6. MODEL NO. Y
7. PART No. / 7. FAAT NO. O\ '

8. P0 NO. \ ,

\ColMENTs 5FF 6 Nt's 7 2
\ '

SECTION 11 WORK PLANNING

1. ARE FR0Ct.0URES. VENDOR MANUALS. DRAWINGS OR
,

INSTRUCTIONS AVA11ASLE TO 015AS$EMSLE/ REWORK
COMPONENT?

YEg Ng ,

en / a p 7/Vf.)
(Istt. Date)

2. AAI SPECIFICATION NUMBERS FOR ORIGIIIAL
AND RIPLACD! TNT ITDtS T{E 5AMEt L TES NO

_

3. AAI MANUFACTURER MODEL/ FART NVMstRS OF TEE
ORIGINAL AND REPLACDIENT PARTS TEE SAMEf YE N0

4 15 $ULE MAf tIIAL LISTED ON A*ffACEMENT ACCEPTABLEt C/ TIS NO

LIST ITEM No. FROM ATTACBENT IF "NO"
15 CHECEID. N4 Wl / J,L7 94

(Ices No.) (Init. Dats)

NOTE
,

It itses 2. 3. or A are checked'No. ;
!.

the Checklist met be reviewed by -
the EQ Gtoup.

( PAAT(5) AAE ACCEPTABLE FOR USE
( ) SEND TO EQ GROUP

,
.

M hltA D /3 ,2tB

WVG DATE

5ECTIDW III EQ GRvvr ETALUATIOR

-( 5 ACCtFTL3LE FOR USE ( ) FART !$ UNACCEPTABLE FOR USE

JUSTIFICATION Ft CEPTANCE:

/
14 EEGusa. DATE v

FIGURE 3
N

x
i

.I
'

. - , . - _. , .._ - ,m.. .. _ . , , . . - _.
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SREET 2 0F 2
:

EQ EVALUATION CHECKLIST'~. -
TOR SUtK MATERIAL

MMO NO IWA%I~
__

ga w'Te

t. DE$CRIPTION OF ITEM fr * os re z ' tt u IbyMr7

Si 14 - 90 IW7f
MEK _

DESCRIPTION OF ITDt2.
FC

Mzt _ .

3. DESCRIPTION OF ITDi

\ _ PO
MIR

_,

M

or:CunION or gh L to
4.

xxa
\

$. DESCRIPTION OF ITEM

'\_ mm
6. DESCRIPTION OF ITEM '

mN
m \

-

1. DESCRIPTION OF ITIM
_

N i
m - - N -

.:

D, Cum 05OgIm N.. -

n
= h$4 3-//.90

,

REMARKS

'

FIGURE 3 (CONT'D.),
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VIGP 92026-C | 5 10 of to l

|vtGP PIRE PROTECTION CEECKI,IST
,

1. xvo so. n <. m 2. MPLitAo so, ,..,ms0

3. LOCATION <bo r n um r 7'
. ~~ l

6 WILL THE VORK INSTALL. 19 AIR. MOblFY. 110LAIE. DEFEAT. Ch kEMOVE ANY
OF THE FOLLOWINGT IT THE ANSVER 15 "YES" CHECK THE 801. AND INDICATE
APPRCPRIATE DETAtts.

() SPRINKLER SYSTEM .

( ) INTER 10E HOSE STAT 10W _;
( ) RALON ST$ TEM _

( ) DETECTION ST51EM
.

!

( ) EMERCF.NCY LIGHTING $T$ tdt !
( ) PERMANET COMBU5T13tES (CAALI. W000. PLASTIC. ETC.) (
( ) STRUCTURAL STEEL. OR RACEVAT FIMPR00 PING '

( ) FIM SUPPRES$10N SUPPLY SYSTEM (FUMPS. TANU. ETC.)
( ) CONDUIT $EALS OR EQUIPMENT ENCLOSUM (CASINET HOUSING) j.

( ) FIRE EXTINGUISE R |
( ) COE'NICATIONS STITDt
( ) RCP OIL CCLLECTION ST5 FEM
( ) SE!$NIC STANDP!PE SYSTEM f

!

3. WII,L THE WORK DEFEAT. MODIFT OR INFAIR ANT of tu POLLOWING FIRE
SEPARATION TEATUREST IT THE AM5VE1 IS "TH" CRECK TEE 801. AND |

INDICATE APPROPRIATE DETAILS.
,

( ) A. FIRE AREA SOUNDARY (WALL. kTC.) .
( ) 8. PAS $1VE AREA SOUNDARY PUETRATION St.AL ASSEMBLY.

PENETRATION SEAL -

WALL BLOCK 0UT
F100R PLUG OR RATCR

i
CABLE TRAY OR CONDUIT WRAP '

RADIANT DERGY $MIELD I
( ) C. ACTIVE FIRE AREA SOUSAATMICE SEAL.

FIRz 000m
FIRE DAMPER ,

6. IF ALL TEE ANSWERS IN BLOCKS 6 and 5 ARE ww . SiGF 6ms. D ALUATION
-

HERI. AND ENTER "50" 1N BLOCK 11 0F 15E MWO F0 W.
I' IFANTQUEST10pNWE15/ $VIAE "Y15". INTER "TES" IN BLOCK 110F TnE

'Altd Ma ?? , DATE 8 /7 O
I

POST, Wott vasi (MWLETE "A. 8. OR C" 8FN)
'

1T105 IMPACTING THE FIRE F10TECT105 COMPONENTS LISTV ,10VE
| (A)
' EAS FPC Daft

,

(5) THE FIRE Flof8CT105 COMPON 15 STgDNAIRED.
!FFt DATE

(C) RESTORATICW 0F TEE IMPAIRMRT RAS BRIN $1 RED (Ref )
,

INCE TEL
AND TEE 111E F20TECT105 LCO LOG EAS SEEW C3 h

,

DATE
NEW MWO FOR T113 IMPAIRMENT. F73

- __
N

%,

TIGURE 1
|
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