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FURPOSE

This procedure prov
and disasscably of the
requiremenrs for vessel
from a refueling or fue

ides

Ainstructior. for the assen
reactor vessel including
preparation for and re
ling exercise

PRECAUTIONS AND LIMIT

T e S

GENERAL

ATIONS

Exercise care when handling equipment above the
reactor.

Couply with
job an
levels.

instructionsy identifiled on

the RWP for this
be awvare of the potential

for high radiation

Spotters and guide ropes should

be used while 1ifr
and moving large componente

iNR

%
A radiation survey must be completed prior to any work
being conducted in a contaminated or potentially
contaminated area for possible i{ssuance of a Radiation
Work Permit.

Fersonnel and material accountability shall
accordance with Procedure 002%4-C, "Plant
Housekeeping /Material Condition Program" Small items
such as pens, badges, binoculars, etc,, shall be taped
OF secured to the person by lanyards and tools shall be
tethered. Tools and equipment used in one operation
should be cleared from the immcdiate area before
proceeding to the next operation

be in

Steps involving cleaning operations or tool
setup/breakdown may be accomplished at any time as
as it Ly completed prior to time neesded.

SYIRY,
JINLT
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INSTRUMENT PORT CONOSTAL

During disassemblv some pa high quantities
of loose surface contamination : he trea-ed
a8 directed bv the Health

part

wld affec

- -
Cleanliness {9
ioint Assrmb]

,

cloth and/ov 1

2.2.4 Ensure Health Physics n itoring of the immediste area
f.r increases in airborne activity during this
¥ 1 operation
> i
< | 2.3 REACTOR VESSEL STULS
. : |
' - .31 Care should be exercised when taking elonjation '
; _ ! rrsasurements duvring the stud tensioning process to ‘
L § ' eliminete time consuring corrections.
&) 9 €:3.4 Do not detensior studs urtil the vessel water and metal
; )'\ | temperature is below 140°F and the pressure i{s reduced
L e .
& to 0 psig., The metal temperature wmust be equal to or
3 ] greater than RT‘W. as calculated per Procedure 55023.C
' i ‘ Incore lrradiaéibn Specimens’, but less than 140°F
A : when studs are censioned or detensioned,
S8 - o' o' o ,
w ! | 2:3+3 Do not pressurize the stud tensioners unless the stud
3 &N 3 T " . )
, tensioner puller har (s completely engages on the
¥ ; agsembled stud,
Wi | _
QYRS 1 U All s.uds, nuts, and washere should be kept i{n matched
Bt

numberad sets and shall be installed in the appropriate
| stud hole in the pressure vesae!,

N
n

After setting of the reactor vessel head, the water
level in the vessel should not be raised closer than 48
AP . inches (ELEV, 190') to the vesse. flange prior to
ot By , teansioning the first six studs,

e 3 | 2.3.6 Measuring rods shall not be interchanged or replacec
Sa Y after the original depth resdinges have been recorded.
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2.3.7 Maxioum Stud Tensioner Hydraulic Pressure shall

not exceed 93500 psi unless approved by the cognizant
Msintenance Foreman,

2.3.8 Constantly exercise zare throughout all at+«ps of this
procedure to prevent damage to threads aid 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 stund to the Reactor
cavity, Ensure Health Physics and
operations iniviate compensatory actions
to prevent i{nadvertent actuation.

2.4.1 Whenever raising or lavcring the head, constantly
monitor the load cell for changes which would indicate
binding or interferencs.

o 4

2.4.2 All perscnnel should avoid exposure to the underside of

rthe Reactor Vessel Head as wmuch as possible.

2.4.3 All tools and equipment used in the cavity during the
time the vessel heed is removed muet have lanvards
attached and inventoried in and out of the cavity as

er Procedura 00254-C, "Plant Housekeeping/Material
ondition Program",

2.4.4 The O-rings shall be replaced with the head on the
stovage pedestal. The O-rings should be replaced
before the head is lifted from the pedestal for
installation., This will eliminate possible O-ring
coatamination from dust or foreign materials.

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

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

2.4.7 The reactor vessel head and associated equipment shall’
be har iled with care, to prevent .nadvertent contact
with vcher componencs.

Tirladd
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Whenever the reactor vessel hesd {s being raised or
lowersd the first and last fonot ont. tha reactor
vessel, the polar crane should be controlled at slow
speed to preclude damage to rlosely mating components,
Crane speed during other phases of handling shall be
consistent wich gafe movirg practices of critical
components,

The reactor vessel head shall be maintained no closer
than one foot to the refueling cavi : water level,

A direct method of voice communicetions shall be
provide | between the polar crane operator and the
Yerson on the refueling floor directing the vessel head
ife. A backup method of voice communications Juring
reactor vessel head lifts is highly recommended.

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

INTERNALS/LIFT RIG

Do not oubuorge the load cell at any time. If it {is
accidently submerged; thoroughly dry, check, and
re-zero if necessary.

During m¢.ement of the reactor vessel upper internals,
the safe load Eath as outlined in Figure 6 shall oe
followed. Within the defined seafe load path the
specified load shall not be lifted greater than 24.5
feet from its cvriginal position,

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

PREREQUISTITES AND INITIAL CONDITIONS

NOTE

Unless otherwise noted Section
3.1 applies to all instructi ns,.

GENERAL PLANT CONDITIONS FOR PERFORMING VESSEL
ASSEMBLY/DISASSEMBLY

Healtl. Physics has lssued the appropriate RWPs per
Procedure 43007-C, "Issuance, Use, And Control Of
Radiation Work Permits',

103448
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3.5

3:5:1

3.3.3

3.6
3.8.1

3.6.2

3.6.3

3.6.4

3.6.9

Verify that a Quality Control (QC) representative has
signed the "Dara Sheet" indicating QC review of
procedure for HOLD POINTS, 1If HOLD POINTS are
ind{cated, QC should be notified & hours prior to
starting work,

The Polar Crane has been checked cur in accordance with
Procedure 27305-C, "Reactor Polar Crane Service Check'.

All applicable cguipment has been checked out in
accordance with Procedure 93100-C, "Refueling Tools And
Equipment Preservice Inspection/Checkout".

All sling, straps, and shackles to be used are in
accordance with Procedure 20425-C, “Control Of
Refueling Lifting And Rigging Equipment."

HEAD VENT PIPING

The reactor vessel water level {s 6 inches (minimum)
below the reactor vesseal flange.

The reactor vessel head har been vented, per Procedure
13005-1 or 13005-2, "Reactor Coolant System Draining".
The reactor vessel head venting has been sampled per
Procedure 43002-C, "Airborne Radioactivity Sampling And
Evaluation",

REACTOR VFSSEL STUD TENSIONING/DETENSIONING

The On-Shift Operations Supervisor (0SOS) has confirmed
that plant conditions are in order for a mode change
and has given apnproval for stud detensioning/
tensioning,

The reactor vessel, vessel head, studs, nute, and
washers temperature i{s greater than RT .., but less
than or aqual to 140°F,

The reactor vessel water level i{s 48 inches
(minimum)/(Elev.190') below the vessel flange prior to
any tensioning and 24 inches (minimum)/(Elev. 192)
prior To detsnsioning operationes.

Plant air (260 to 400 scfm ar (00 psi recommended) for
the stud tensioners is available.

The source range and audio count in Corntainment is on
and operational,

 —— s
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. REACTOR VESSEL O-RING INSTALLATION

R
New O-Rings have been stored in thelr container arounrd
the reactor vessel liead storage stand,

4.0 INSTRUCTIONS

*/t

4.1 Assemble an access platferm from the uvperating rloor
(Elevation 220 fect) to the missile shiel”,

6,2 SEISMIC TIE RODS

3

' NCTE
With proper care, geismic tie
rods mavy be disconnected and
atored without the aid of
the polar crane,

§.2:3 Attach a nzlon st-=*p to the seismic tie rod at a point
close to tl.e cavity wall.

§.2.2 With the appropriate rigging taking the weight off the
tie rod, remove the cotter pin from the tie rod i
connecting pin and the connecting pin from the tie rod
clevig-cavity wall lug.

& NOTE
These rods may have to he
givo:ed downward and
erizontally to clear the
cavity walls prior to pivoting :
upward to engage with the 3
suppoertc on the missile shield.

“.2.3 Pivot the tie rod up into the tie rod support on the S
missile shield. Lock in place.

4. 2.6 Replace the praviously removed connecting pin und
cotter pin into the uprighted tie rod clevis.

$.2.9 Repeat Steps 4.2.1 through 4.2.4 for each of the 6

bof b seismic vie rods.
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4.3 CABLE ©TSCONNECTS .
NOTE
Subsection 4.3 may te
accomplished now or any time
prior to Step 4.15. 1If
accomplished now, however, a
480V power cab.z will have to
be connected to the receptacle
at the bottom of the shroud to
rovide power to the vadial arm
oists,
4.3.1 Ensure identification tags are on the cable conneztions
for ease in reassembly,
$:3.2 Disconnect all cables at the cutside of the .u.ractor
plate, Document on Nata Sheet 4.
6.3.3 Store all cables ir the racks on che trsy,
4.3.4 Unlatch the tray restraints st the shroud,
CAUTION -t
Carefully monitor the flexing
of the cabltnﬁ so that no
excessive binding occurs,
4.3.% Using the reactor hesd electric cable tray winches,
pivot the cabie trn{ upward into the supports on the
Steam Cenerator wall.
NOTE
Should the cable tray winches
bacome disabled, other means
to lift the cable truys may
be used. )
£.3.6 Lock the cable tray in the stored position.
4,.3.7 Rogclt Steps 4.3.1 through 4.3.6 for the other
* /% cable tray.
&.2.8 Connect 480V power cable for the radial arm hoist if
) A

required,
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6.4 REMOAL OF REACTOR HEAD INSULATION
NOTE
Subsection 4.4 may be ac¢ omplished
now or at any time prior to
Subsection 4,10,

b.64.1 Loosen and store attaching fasteners.

b.46.2 Using proper liftini equipment, carefully hand maneuver I
the section of insulation clear of the reactor vessel
head,

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

b.4. 4 Repeat Steps &4.4.1 through 4.4.5 for each of the 9

./ insulation sections.

6.5 Before proceeding with any further work in this E

vje rocedure the Vessel (Reactor Coolant Systea) water

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

4.6 HEAD VENT PIPING !

Prerequisites 3.1 and 3.5 apply to this =.ction, |
NOTE
Subsection 4.6 may be
accomplished at any time after
veriting and sampling occur dut
must be completed prior to
Subsection 4.10.

6.6.1 Uning proper rigging equipment, attach nylon straps to [
the head vent removable spocl pilece located between the °
RV Head and the cavity floor.

6.6.2 Disconnect flanges and cover the pipe ends to ke
interiore clean,

4.6,3 Move the spool piece to a designnted lay-down area.

S
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NOTE

The followin% work must be
coTpleted prior to Step
4.16.6,

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

Install the blind flarnge over the vent flange through
the cavity floor at approxim~tely the 328° azimuth for
Unit 1 or the 211° azimuth L.r Unit 2. Use the old
spiral wound gasket {f possib.e,

Torque the !/2 inch bolts In a three-step method cross
pattern to 300 foct pourds.

REACTOR VESSEL LEVEL INSTRUMENTATION SYSTEM (RVLIS)
NOTE .

Subsection 4.7 may be

accomplished any time after

venting and sampling occur but -¢
must he conglotcd prior to

Step 4.10.1%,

Disconnect Swagelok fittings which attach the tuve
sections from the RV Head to the sensors, Cover all
four ends of the tubing to keep their interiors clean.

Remove tubing to & designated lay-down area.

SEAL TABLE PREFARATION
NOTE

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

Step 4.16.6.

The seal table system will be regnr.d for refueling in
accordance with Procedure 93230-C, "Flux Thimble
Withdrawal And Reinsertion For Refueling".
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4.9
* /%

INSTRUMENT PORT-CONOSEAL DISASSEMBLY

NOTE

Subsection 4.) may be
accompl.shed any time after
veating end sampling occur, but
must pe completed prio~ to
Subsection 4.10,

Lower the thermocouple protective sleeve:z and all other
necessary tvols and equipment to the reactor flange
elevation using proper rigging equipe =t

Unlatch and open the aggropricte doors on the suroud
(anproximate szimuth 22°%, 87°, 147°, 247°¢).

CAUTION

Dc NOT twist the knurled thermo-~
couple comnectors during ascembly,

Disconnect the thermocouple wiring makirg sure it is
labeled for ease in later reconnections. Document on -
Data Sheet 4.

NOTE

Refer to Figures 3 and 4 for
item numbers,

Remove lock wire (Item 13).

Loosen all six jack screws and remove at least two of
the jack screws. (Jtem §5).

Remove the split ring (item 4) and the jeack screw place
(Item 3). Rewove the remaining jack screws from the
jeck ascrew plate.

Remove the coupling assembly (Itew 8) by completely
removing one bolt &nd 1oocaning the rest, .einstall
the bolt in the coupling assembly after removing the
assembly from the flange.

Carefully remove male flange (Item 1),

Remove and discard upper conoseal gasket (Item 38).
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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 tave over top &nd bottom of the male
flange to keep interior clear and protect sealing
surface,

NOTE
Conrseals must be labeled
for their criginal location
or azimuth,

4.9.12 Package, protect, label and etore, in a designated
lay-down area, all components removed iu Steps 4.5 4
through 4.9.8.

4.9.13 Inscall O-ring act the top of thermocouplie column
assembly,

NOTE
Neolube ¢ 1 or # 2 or GE
Versilube 392 may be used
on the O-rings to enhance T
sealing capabilities.

4.9.14 Tnstall the thermocouple protective aleeve,

CAUTION
In Step 4.9.17 it is posaible
to insrall the soring
incorrectly; 180° frow its
proper position., When properly
installed no part of the spring
will protrude outside the
diawmeter of the proreciive
slesve.

6L.9.1% Install the protective sleeve holding spring.

4$.9.16 Repeat Steps 4.9.1 through 4.9.15 for each of the

! B four instrument ports.

4.9.17 Clean job area and remcve all tools and equipment.
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1
6l

-

4.10.2

4.10.3

4.10.6

&

.10.4.1

STUD DETENSIONING

Prerequisites 3.1, 3.2, 3.3, 3.4 and 3.6 apply to this
e ction,
NOTE

WVien setting and hooking up

the stud tensioners, pay
particuler attention that
tensioner Number 1 is hooked

to the hydraulic pump for use

in the #45 to #54 stud area

The remaining five tensioners
are interchangeable in position,
(See Figure 1.)

Sections 4.6 and 4./ should be cowpleted prior to
proceeding with this section.

Lower the stud tensioners into the reactor cavity using

the ;olar crane auxiliary hoiet and transfer each to
ite associated vacdial ara hoist asssmbly,

Station each tensioner near its first sacup position,

i.e., tensioner #1 to stud #46, #2 tvo stud #37, #3 to -

stud #28, #4 to stud #19, #5 to stud #10, and #6 to
stud #1.

Lower the hydraulic pump assemhly into the reactor
cavity uatni the polar crane auxiliary boizt, and
station it in the southwest (northeast {or Unit 2)
sorner of tha 194 elevation area,

Lower the tensioner hose sets into the cavity and hook
up as followe:

NOTE

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

Connect the two, 12-foot long, 3/S-inch diameter, high
pressure hydraulic hoses hertween the tensioners to
couplings on either side 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
sc.ew 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 fiuid te flow freely.

-

T0%eA%
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6.

10,

.10,

.10.

10,

.10,

0.

¢

Connect the 12-foot long, l/4-inch diameter, low
press.re hydraulia hose (bypass valve signal) between
the tensionevs to the union adapters located just above
the high pressure couplings.

Connect the black, !2-foot long, 1/&«irch diameter, air
hose (piston return) between the tensioners to the
couplings located ca the front portion of the too
plate.

Connect the red, 12-foot long, 1/4<inch diameter, ait
hose (air signal) between the tensioners to the
couplings ilocated on the top left and r.ght hand side
of the top plate.

Connecy the :1n§1¢ 12-foot lun?. 1/4-inch diameter, air
hose (2ir signal) between tensioner #6 and tensioney
i1l.

Repeat Steps 4.10.4.1 through 4.10.4.64 for each of che
five 12-foou long hose sets,

Connect each of the hoses in the 35-foot long set
betwesn tensioner #1 and the punping 2ssemblv in the
same manne.' as the interconnecting hoses In Steps T
4.10.4,]1 through 4.10.4.4,

Connect the plant air supply to <he pumping assembly
through the twe l-inch female pipe conndcc?onn locared
on the upper lefr hand side of the punp. Oae or both
connections may be used to provide an adegiate supplv
however, Lif only one connector is used, the other must
be plugaed.

WARNING

U0 NOT CLOSE THE PUMP RELEASE
VALVE O PUSH THE AIR VALVE
UNLESS ALL TENSIONEF {OSES 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 5TUD THERE-RY
ACTIVATING THE LIMIT SWITCH.
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4.10.6

4.10.7

4$.10.8

4.10.9

"NOTES L

a. When lowering a tensioner onte
a stud, it is beet L0 umse the
buddy system, {i.e., one man
opervting the hoist while the
othe: man guides the tensioner
over the stud by use of the two
handles provided on the front
of the tensioner,

b. Tabie 2 may be cut epart and
taped securely to its
respective tennioner to be used
as o sequence guide in rhe
detersioning operation,

Using the indiv..'ual radial arm hofat assemblies, lower
each tensioner over is first stud as seen on the
sequence guide (Table 2).

Ensure that esach tensioner is seated flush on the head
flag;g and the teunsioner pull system is locked to the
stud,

NOTE

if adjustmants to the tensioners
are needad to cause the tensioney
tu latch, these adjustments may
be made withuut generacing a
Maintenance Jdork Order.

NOTE

Detensioning is done in two rasses
witii an intermediate pressurs

of 4700 psli for the first passe
and C psi for the second puss,

A puss consists of nine sel-ups
or nine vets of six studs each,

iotify tha 0308 for approval to Lepin detensioning in
accordance with Procedure 12007-C, "Refueling Entrv",

Close the relecse valve on the pumping assembly, then
depress and hold the air valvs,

TOGees
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CAUTION
Maximum hvdraulic gump pressure
shall not exceed 9500 psi,

4.10..0 Continue pumpinghoperation until all six spherical nuts
can be moved. is can be accomplished by inserting
the torque handle into one of the holes in the upper
portion of the spherical nut ard holding a slight
pressure in the counter clockwise direction while
pumping s in progresu.

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

4.10.12  Slowly cpen the release valve and allow the hydiaulic
pressure to be reduced to the intermediate pressure.
Close the release valve.

NCTE
The torgue handle is preset to
delivar the roﬂuirod torque.
7% must be used (n a vertical -
pusition with the marked pivot
pin,

4.10.13 When the intermediate pressure has heen obtained,
insert the torque handle into <ach nut and turmn
clockwise until the nut bottoms, rhen apply force to
the handle until an audible ciick is heard. This will
seat the nut at the lower elongation value.

4.10.14  Afrer all six nuts have been reseated, open the release
valve and allow the hydraulic pressurs ta drop to zero.

6.10.15 Carefully vaise the tensioners clear of the studs using
the iadividual radial arm hoista attached.

NOTE
Section 4.7 must be completed
before proceeding.

4.10.16 When all six tensioners ave clear of their respective
stude, move thrm to their next set-up.
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4.10.17

» e~
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o
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o

4,10.19

4.11

i

Repeat Steps 4.10.7 through 4.10.16 for each of the
nine set-ups of this pass,

If detensloning from a normal operating condition (two
pase process), the intermediate pressure will be 4709
psi for the first pass., On the second pass, after the
nuts have been backed off one full turn, do not resear,
but reduce pressure to zero leaving the nuts free for
removal.

NOTE

It is sometimes necessary to

© back and release a stuck or

ocked nut on a stud after the
detenlioning process is
complete. enenber that all
tensioners wust be locked
to a stud before ralsing the
hydraulic pressure. This can
be accomplieshed by locking on
to an already detensioned stud
or by hooking up the hoses to
only as many tensioners as are
required. -

When all 54 spherical nuts are free to turn, the
detcnaionini process is complete. Unnhook and remove
all tension ng equipment from the reactor cavity prior
to starting the next operation,

STUD REMOVAL
NOTE

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

CAUTION

Yo stud should be threaded into
or out c¢f the vessel without the
use of a weight ccmpensating
device, crane scale, etc.,
capable of a preload of at

least 1/2 of the stud weight, to
protect the stud and vessel
threads,
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NOTE

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

4.11.1 Move th2z stud turnout tools into the reactor cavity and
hook them to their individua' radial arm holst.

6.11.2 Hovk up a4 regulated air supply to the air compensaror
and adjust to approximately 55 psai.

é.11.

1.5

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

NOTE

When ISI Vessel Inspection {is
required, 50 STUD Hole plugs
and 4 RV guide studs with
slesves sare needed,

b..l1.4 Lf the studs aze to be removed from the cavity
separately from the head, then 6 stud storage racks
should be available.

- d

§.11+% If the studs are to be removed from che cavity with the
head, then one ~torage rack and 51 stud cellars should
be available,

4.1.6 Lover the individual spin out tuols over their
regspective studs.

6.11.7 Remove the toY stud plug and thread the lubricated
(N5000) eyebolt into the top of the stud until the
lover nut bottoms.

1,11.8 Align the eyebolt locking cap with the stud and lower
tke cap over the top of the stud.

4.11.9 Using the radial arm hoist, raise the weight
compensator until its cylinder arm is extended
approximately 9 inches,
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4.11.10

6.11.40

4.11.12

4.11.13

4.11.14

CAUTION -

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

Place the wotor conrrol switch on the tool to the
REVERSE direction and, using the Variac to control the
speed, unthread the srad.

When the scu s fully unthreaded from the vessel it
should ¢lowly rise automatically. If it does not,
adjust the air compensator regulater to increase
pressure. If it moves upward too  sickly reduce
pressure,

1f studs are to be removed separately from the head,
then move each stud, nut and washer away from the
flange and place them into a storage rack (6 stud
storage racks should be available).

1f studs are to be lifted with the head, then
tempor-vily move the stud, nut, and washer away from
the flange hole (one stud storage rack and 51 stud
collars should be available).

After the stud hole has been cleared, attach a s’ud
hole plug onto the stud hele plug fixture using _he
installation adapter and insezt 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 #1 or #2 or GE
Versilube 392 may be used
on the stud hole plug
O-rings to enhance sealing
capabilities,.

N3aas
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§6.11

s

6&.11,
16

4.11.

15

17

.18

A9

.20

'

Remove the installation adapter, °

When holding the stud hole Klug fixture upper "T"
handle, turn the lower "T" handle to the right, thereby
comprcssinf the two glntes together and the O-ring out,
This will lock the plug against the hrle. When tipht,
11ft the fixture by the lower "T" handle off of the now
installed plug.

1f 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 {s being performed,
Hole 3), Instal!l into the head flange ho%e with a stud
collar placed between the flange and the stud nut and
washer, This will keep the stud bottom threads up
inside the head for protection,

The stud spinout tool can now be disconnected from the
stud by lifttng the eyebolt locking cap above the top
of che stud and unthreading the evebolt,

Continue this process until all studs have been
unthreaded from the vessel, &l! stud hole plugs (except
12, 28, 44 end when ISI Vessel Inspaction is required
30) have been installed, and all studs. nuts, and
weshers have been stored in their respective places,

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 che holes
mist now be stored in a stud rack.

Te .tall the three guide studs, ensure that tt+ 3 ide
stu? sleeves have been cleaned and lightly lubric::ua
with Fel Prc N5000 or approved lubricant,

Using the guide stud sleeve tool insert the sleew
through the head and carefully thread the slesve into
the vessel, When seated, back off 1/2 turn,

CAUTION

Use a chain fall between the
polar crane and guide stud
when threading the guide
studs to prevent sleeve or
guide stud thread damage.
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4,.11.23 After the sleeve is installed, the juide stud may be
hod o threaded into the sleeve using the polar crane
; auxiliary hook. Carefully lower the guide stud through
the opening provided in the uprer portion of thre
Integrated Head package lor each of the three gulde
studs
4.11.264 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 secticn may be perforrmed
on a needed basis anytime after
4.11 but before Secrion 4,24,
The studs may either be cleaned
by hand using a nylon brush or
the Baron and Associates Stud
vleaning Machine may be used.
For the manual method, use
Section 4.,12.1, and for the
machine method, use Section ¥
4.12.2.
8,121 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 Remuve the bottom closing screw from the bottom of the
stud and the stud lifting eyebolt from the top of the
stud,
NOTE
Hancdle with extreme care to
prevent thre-? damage.
4.12.1.3 Use a nylon brush tc remave all significant rust or
foreign matter from the stud, nut, washer, closing
screw, and eyebolt. Stainless steel wire brushes mav
be used at the discretion »f the cognizant Maintenance
Foreman,
4.12.1.4 Using a nylon brush or lint-free vags and evhyl alcohol
or acetone, thoroughly bathe and clean the threads on
the stud, nut, ard washer.
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4,12,1.5% Check for clesanliness. Repeat Stéps 4.12.2 and 4.12.3
&8 necessary in oider to ensure cleanliness.
4.12.1.6 Lubricate the stud and nut threads ver— lightly with
Fel-Pro N5S000, Apply by brushing and the wiping off
visible eicess,
NOTE
A properly lubricated thread
should be slippery but no
lube should be visible to
the naked eve. Over
lubrication will causc
binding.
4.12.1.7 TInstall the boctom closing screw in the bottom of the
stud and the stud lifting eye bolt ir the Log of each
stud (34 total). Lubricate thieads with NS200.
4.12.1.8 Return the clean, lubricated stud and nut to the
stcrage rack and/or head., Thread the nut then place
the wasner on the stud,
4.12.1.9 Cover the stud assemblies ss required to maintain o
cieanliness,
4.12.2 Machine Method
4,12.2.1 Verify that the machine is connected to & MEPA vacuum
clearer of at least 100 cfm capacity to avoid the
spread of airborne contamination frow the machine and
to gr.vcnt sccumulation of brushing debric in the
machine.
6,12.2.2

Thread the ball banring swivel nook into the stuc to be
cleaned and position the stud over the machine.

CAUTION

The machine rotates the resctor
vessel stud under power., Use
caution to aveid antangl'ng
loo;o cloching in the rotating
stud.
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This machine contains hi;h speed
wire brushes. Do not operate
the machine without the top
cover lan place, Do not reach
into, or work on the interior
ol the machine without
disconnecting the power lead,
6€.12.2.3 VUsing the ROTATE motor starter, atart the power
rollers, Verify that the red indlcatur lamp is 1l.r,
4,12.2.4 Adjust the gear mccor adjultinf lever to grip and
rotate the suspended stud and lock the lever with the
lock knob,
§.12.3.% Uuing the BRUSH motor starter, start the power brush
Verify that the red indicator lamp is lit,
NOTE
Use the minimum brush pressure
necessary rn clean the stud,
4.12.2.6 Adjust the brush motor adjusting lever t» bring the
power brush against the stud surface and lock the lever:
with the lock knob,
4.12.2.7 VUsing the sluw speed nf the crane (approximately 2.5
fpe), slowly lower the stud into the machine until all
the threads have been cleaned. Then slowly raise the
stud out of the wachine. The brush motor position may
have to be adjusted to cleen all of the stud.
$.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 4.12.1.64,
4.12.2.10 Retuirn the stud to the appropriate storage location.
$¢.12.2.11 Complete Steps 4.12.2.2 through 4.12,.2.10 for each stud
to be cleaned.
4.13 REACTCR CAVITY SEALING

NOTES

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

03448



[PROCEDUAE NG REVISION - AGEN
VEGP 93240-C 4 e 23 of 98
b. After each opening is
mechanically sealed, 732 RTV or
enuivalent may be applied as a
backup seal.
§.13:1 Emergency Containment Spray Drain Lines
4.13.1.1 Remove the strainers from the two Emergency Containment
Spray Nrain 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. I
4.13.1.3 Imstall 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
e pattern until gasket compression is achieved, Maximum
allowable torque will be 400 ft-1lbs,
4.13.2 Reactor Cavity Ventilation Openings
4.13.2.1 1Install the 8 manufactured plates (solid plate down) ~°
with nes 3/16 inch thick full face EPDM gaskets on the
reactor cavity ventilation openings located
circumferentially around the vessel.
6.13.2.2 Cleen and coat the 1/2 inch bolt (16 each per plate)
thread and head underside with Never-Seez Pure Nickel
Speciel.
4.13.2.3 Torque the 1/Z inch bolts in a two-step method cross
vie pattern with 50 to 60 percent of the final torque
applied on the first step. Fingl torque will be €0
ft-1lbs minioum,
4.13.3 ISI Ports
4,13.3.1 Unbolt the 8 ISI ports located circumferentially arcund
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 /nd the junction box, and a 2 3/8 inch wide
gasket between the junction box and the cavity floor is l
required for each port.
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. ‘

10048
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4.13.3.4 Reinstall and torque the 3/4 inch-nuts in a two-step
wre method cross pattern with 50 to 60 percent of the final
: torque applied on the first step. inal torque will be
120 ft-lga minimum,
b,13.4 Perwanent Cavity Seal Ring
4.13.4.1 Visually check the permanent cavity seal for nicks,
"/ cuts or other damage which could affect cavity sealing
s ability,
4.13.5 Remove all tools and equipment from t! : refueling
w/v cavity,
b.lé TRANSFER TUBE BLIND FLANGE
NOTE
The transfer tube blind flange
may be removed at any time
prior to Subsection 4,15,
b4, Perform an "as found" Seal Integrity Check in
nis accordance with Procedure 24960-1 for Unit 1 or 24960-2
for Unit 2, "Containment Penetration No. 89 - Local
Lesk Rate Test", prior to removing the blind flange. ~°
CAUTLON
Care must be exercised in
removing the bdlind 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.
4.16.3 Using the cavity arm, swing the blind flange up and away
from the transfer tube tracks.
4 14.4 Femove 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
bo o the bolted flange.
4.15 PREPARATION FOR FLOODING

TOMAAY
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CAUTION
Ensure that all previous steps
have been completed and
appropriate sign offs made,

4.15.1 Disconnect the temporarv 4B(V power cable ({f used)
from the Integrated Head Package,

4$.159.2 Close and latch all shroud doors except & adjacent to
the conoseals, on the Iniegrated Head.

4.15.3 Remove all tools, equipment and material from the

b A cavity to ensure that it is ready for flooding.

.16 HEAD REMOVAL AND CAVITY FLOODINGC

* /%

CAUTION
Inadvertent containment ventilation
fsclation 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
cpevations initiarte compensatory actions
to prevent inadvertent actuation,

NOTE

Prior to lifting the head
ensure that a new set of head
O-rings are in position around
the heed 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,

6.16.2 Connect the load cell leads from the cell to the

readout ard 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.
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4,16.4

6£.16.5

6.15.6

4.16.7
&8

4.16.8

Align the polay crane and load cell to the head lift
rig 2nd atrach bv hand crarking the connecting pin in,
Thtu pin is turned in by cranking left
{eounterclockwise),

Ensure that the head 1ift rig leg turnbuckles are
disconnected after polar crane i3 attached to the lifte
rig.

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.
1f voice communications are
lost, suspend movement of the
head until the situation can Ye
corrected,

Securalg attach at least three levels to the top of the
vessel head flange, approximately 120° apart,

CAUTION

Sections 4.2 through 4.1]1 must
be completed before proceeding.

WARNING

DURING STEPS 4,.15.6 AND 4.16.13
ONGOING RADIATIUN MEASUREMENTS
MUST BE TAKEN TO ENSURE SAFE
WORKING CONDITIONS,

Lift the head agproximatoly 1 inch and check for
levelness, If

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

When the head is level, hold at the l-inch position for

ten minutes while visually checking the accessible
welded and bolted lift rig and load cell connections,

Remove the levels from the vessel head.

ead ie nocr level, slowly set it back on

1l
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6.16.9

4.16.10

4.16 11

4.16,12

4.16.13

6.16.14
8

6.16.15

Open applicable shroud doors and lift the head
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,

When {t is apparent that the head is not binding on the
thermocouple protective sleeves or RCCA drive sgaftl,
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
mey start flooding as
desired.

CAUTION

Do not allow water tu come in
contact with the extericr
surface of the head.

Continue lifting the head and L{f flooding the cavity
maintain at least of 12 inches between head and water
level. Conltanclz monitor the load cell readout for
an{ sudden = 51 change in the previously noted load
cell readout which would indicate binding or
interference,

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

Request Operations to start or continue filling the
cavity to the normal refueling level (elevation 218
feet 6 inches).

When the head is sitting on the head storage pads in a
no load condition, reconnect the lift rig leg
turnbuckles,

NOTE

Do not use feet or excessive
force t» crank the load cell
connecting pir out,

Disconnect the load cell from the head 1ift rig by
using the load cell and readout for determining the
null load point for ra2moving the connecting pin. Turn
the crank gy hand to the right (clockwise) to remove.

TOeAd
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4 16.16 Attach the underwater light fixturfes to their
respective holders on the walls of the cavity liner,
CAUTION
Do not energize underwater
ltghtl until they are
submerged in water for
cooling pvrposes.
§.17 UNLATCHING OF RCCA DRIVE SHAFTS
s
NOTE
At any time the reactor cavity
is flooded, water purity and
clarity should be controlled by
the Spent iuel Cooling and
Cleaning System and/or the
Reactor Cavity Filcration
Svstem,
The unlatching of the RCCA drive shafts shall be
accomplished in accorcince with Precedure 93140-C, ,
"Control Rod Drive Shaft Unlatching Tool Operating ‘
Instructions",
.18 UPPER INTERNALS REMOVAL
72
4.18.1 At the discretion of the Outage Area Supervisor, ¢ .d
Ll using a weighted tape measure 6 measure the distar e

from the top of the hand reil on the SIGMA refue ng
machine to the tog of the internals flange.

Measurements should be taken in ar least 3 places and :
recordea on Data Sheet 2.

NCTES I
a. Prior to :nnoving the upper
internals, the SIGMA Refueling

machire 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 ure feet or excessive
force to crank the load cell
connecting pin in,
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4.18.2

.18,

.18,

18,

118

.18,

3

4

b)

.8

7

Align the polar crane main hook and load cell to the
11ft rig. Insert the connecting pin by hand cranking
to the feft (counterclockwise),

While monitoring the load cell readout, slowly raise
the lift rig until it is at the elevation to clear the
guide studs on the reactor vessel. Note the weight
reading on che load cell monitor,

Move the lift rig over the reactor vessel and align {t
with respect to the vessel guide studs.

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 1ift rig down until it i{s seated on the upper
internals.

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 c¢lot in the assembly housing and
rotate it back 60° counterclockwise to the lock
position. Release the "T" handle, then release the .
foot pedal,

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. Refueling cavity water level
must be raised to at least
218'6" elevation in accordance
with Procedure 12007-C before
lifting upper internals.
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CAUTION

Visually monitor control rod drive
shafts as upper internals are
lifted. The drive shaft should
drop alighcl{. 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

bt bk 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 shedows indicating a
1lift~ad fuel bundle or RCCA,

4.18.10 Slowly lift the upper internals uﬁ out of the reactor
until they clear the 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 interierence.

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

4,18.12 While monitoring the load cell readout, slowly lower
od A the upper internals and lift rig until they are seated
on the storage stand.

NOTE

Do not use feat 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,
Turn the crank by hand to the right (clockwise) to
remove. .
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4.18.14 Move the polar crane and lcad cell clear for refueling
operations. If the main hock is to be used for other
11fts 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 {s allowed.
4.19 UPPER INTERNALS INSTALLATION
*/t
e 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 nct use feet or excess‘ve
force to crank the connecting
pin in, '
$.19.1 Align the polar crane main hook with the load cell
attached to the internals lift rig. Insert the
connccting pin by hand cranking to the left
(counterclockwise) .,
CAUTION
No movement of the upper
internals shall be attempted
without continucus 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,
4.19.2 While monitoring the load readout, slowly take a strain
on the polar crane so that the entire weight of the
{nternals and lift rig is on the crane,.
$.19.3 Hold this condition for 10 minutes while visually
ol fiod checking all accessible lift rig bolted and welded

connections., Note the weight reading on the load cell
monitor,
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4.19.4

4.19.5

» =

22

6$.19.7

4.19.8

4.19.9

4.19.10
3t

Slowly lift the upper internals t; an elevation that

will clear the
monitor the loa

uide studs on the vessel.
cell for any sudden %3 percent change

At all times

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

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

While monitoring the load cell readout for any sudden
¢S 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,

At the discretion of the Out- -
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

11ft rig in accordance with Steps
4.19.1 and 4.19.2.

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 position,

Slowly

release the pressure cn the "T" handle and allow it to
move to the top of the siot in the assembly housing,
then rotate it back 60° counterclockwise to the lock

position,
foot pedal.

Release the "T" handle, then release th2

fepeat Scep 4.19.7 for the other two roto-lock

opersting assemhlies.

WVhile nonitoring the load cell readout, slowly raise

the lift rig an
clear of the vessel guide studs,

protective ring out of the vessel and

Orient the lift rig with respect to tha storage stand
guide studs and lower it until it is seated on the
storage stand.

Do not use feet or excessive
force to crank the connecting
pin out,
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§.19.11 Disconnect the polar crane and load cell from the 1ift
rig. Use the load cell readout to determine null load
otnc to remove the connecting pin. Turn the crank by
and to the right (clockwise) to remove the pin,
4.19.12 At the discretion of the Outage Area Supervisor, and
. Al using a weighted tape measure, measure the distance
from the top of the hand rail on the SICMA refueling
machine to the top of the internals flange. Try to use
the same locations as were used in Sten 4.18.1, {f
aYpltcable. Measurements should be taken in at leasr 3
places and recorded on Data Sheet 3.
4,19.13 If measurements were taken in Step 4.19.14, the
o il Outage Area Supervisor shall evaluate the
measurements and signify his concurrence with the
proper installation of the internals on Data Sheer 3.
§.20 RCCA DRIVE SHAFT LATCHING
t/’t
o The RCCA drive shafts will be latched in accordance
with Procedure 93140-C, "Control Rod Drive Shafr
Unlatching Tool Operating Instructions",
6&.21 HEAD AND O-RING INSTALLATION
- \
<.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.
&.21.2 Cleaning The \:8sel Flange

NOTE

Proper cleaning of the vessel
and O-ring mating surfaces is
a very important factor in
making a leak free seal. All
cleaning and rubbing upon the
sealing surfaces shall bde
circumferential, not radial,
with respect to the vessel
centerline to prevent radial
scratches,

73448
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4.21,2.1

6$.21.2.2

When the water level reaches a minimum of 24 inches |
(Elev, 192') below the vessel flange, cleaning of the
vessel O-ring meting surface can start,

The flange may be cleaned manually bv polishing with
Scotch hrite #7447 and wiﬁing using lint-free rlﬁl
and either isopropyl alcohol or acetone, followed by
demineralized water,

The flante may also be cleaned using the Reactor
Vessel Flange O-Ring Seat Cleaning Machine.

.1 For cleaning purposes, verify that the machine has

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

2 Connect a portable HEPA vacuum cleaner to the 1-1/2

inch tube on the frunt of the mschine. Verify that
there 18 sufficient hose to allow convenient travel
»f the machine around the reactor vessel flange
O-ring seating groove,.

= | Using the handles, place the machine on the reactor

vessel flange, approximately centered over a capped
stud hole. Place a clean pad under the mazhine to -d
nvoid1 icking up foreign material in the brush disks

or rollers.

& Engage the Installation dolly in the slot  in the

front of the machine, and tilt the dclly hand . down
to pick up the unit.

3 Roll the dolly forward until the machine is over the

reactor vessel flange O-ring seating groove, and
gently lower the unit into the groove.

.6 Verify the correct fit of the bumpers and brush hoods

along the sides of the groove.
NOTE

LEFT and RIGHT directions are
!ivcn on the control panel

acing the machine, with the
machine installed in the
reactor vessel flange O-ring
seating groove.

The travel direction toggll
switch has a detent in the
STOP position, which prevents
changing direction without
pausing at STOP, to protect
the gear motor,
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6.21.2.3.7 Operate the travel drive using the LEFT - STOP -
RIGHT toggle 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.

$.21.2.3.8 Operate the brush disks with the BRUSH MOTOR taiggle
switch on the remote control box.

CAUTION

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

6.21.2.3.9 Using the above controls, move the machine around the
vessel flangc as required to clean the flange.
Adjust the brushing pressure and/or replace the brush
disk assemblies as raquired,
6.21,2.3.10 After cleaning a section of the vessel flange O-ring
seating !roovc 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.

L 2

ol 3

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

$.21.3 Visually check the vessel flenge mating surface for
cleanliness, nicks, scratches, or other undesirable
conditions and visually chec. the veesel head flange
mating surface for traces of raised metal. Small
sc.atches 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 O-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
mey be totally removed from
the head to ease O-ring
removal, but care must be
used so that they are not
lost.
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¢. All personnel in contact with
the O-rings shall wear lint
free cotton and/or rubber
gloves,

4.21.5 Supporting the old O-rings one at-a-time by hand,
loosen the sixteen (16) O-ring retainer bolts and
turn the associated retainer clips away from each
O-ring.

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

6.21.7 Thoroughly clean the iead flange sealing surfaces and
O-ring grooves usiry lint-free rags and either
isopropyl alcohol :r acetone. Rinse with
demineralized water.

4.21.8 Vi;?agly check the head flange mating surface as per
4.21.3.

4.21.9 Replace the inner O-ring as follows:

4.21.9.1 Pick up the O-ring uning a minimum of four people
equally spaced around the ting 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 O-rings should be dona
by workmen other than those
holding the O-ringe. All
personnel shall wear clean,
white, lint-free cotton and/or
rubber glovos for all cleaning
! and handling of the O-rings.

6.21.9.2 Csrefully unwrap and clean the new O-ring with
acetone or approved cleaning solvent and rinse
thoroughly with demineralized water.

§.21.9.3 Visually check the O-ring for cleanliness, nicks,
scratches, or other undesirable conditions.

| 4.21.9.4 Lift the O-ring to within one inch of the O-ring
| groove and line up the O-ring gslots with the retainer
clip slots in the vessel head. ~
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§.21.

4,21,

4.21.9.5

.10

11

12

13

14

15

Insert the O-ring into its groove~and i{nsert the stem
of the retainer clips into the O-ring slots,
Retighten or reinstall the retainer boits through the
eyes of the retainer ciips. Tighten snugly with the
A{lcn wrench,

NOTE

The O-ring retainer bolts shall
be bottomed tightly on their
shoulders to eliminate the

pessibility of the hesds

extending out beyond the matin

surface and damaging the vesse

mating surface upon contact,

Repeat Steps 4.21.9.1 through 4.21.9.5 for the outer
O-ring.

Visually check the O-rings to ensure that they are
properly fitted in their grooves and that the
surfaces are clean,

Check the retainer bolts with a straight edge to
ensure that they will not interfere with the mating & |
surfaces. !

Clean the job area and remcve al! tools.

NOTE

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

Align the polar crane and load cell to the head 1ift
rig and attach by hand cranking the connecting pin
in. The pin is inserted by cranking left
(counterclockwise).

Ensure that the head 1ift rig leg turnbuckles are
disconnected after the¢ polar crane is attached o the
life rig.
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CAUTION

6.21.16

6.21.17

4.21.21

6.21.22

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,

Securely attach at least three levels to the top of
the vessel head flange app.oximately 120° apart,

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

Once the head is level hold it at the one inch
position for ten minutes while visually checking the
accessible welded and bolted 1ft rig and load cell
connections. Note the weight reading on the load
cell monitor.

Remove the levels from the head.

While monitoring the load cell readout for any sudden
+5 percent change in the Krcvioucly noted load cell
readout, slowly lift the head to an elevation that
will clear all chbatructions between the storage pad
end reactor cavity.

Align the head over the vessel (guide 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, {f 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.

While constantly monitoring the load cell readout for
any sudden *5 percent change in the previously rnoted
load cell readout which would indicate binding or
interference, cortinue to lower the head.
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4.21.23 Visually check to ensure proper d;ive shaft and
thermocouple alignment as they enter the head guide
funnels.
NOTE
Coordination with Operations
will be required as the warer
level must be agproxtmatcly 48"
(Elev. 190') below the vessel
flange before seating the head.
6,.21.24 Lower the vessel head until {t is seated on the
.J 4d vessel,
6$.21.25 Assemble the access platform from the operating floor
(elevaticn 220 feet) to the missile shield f
necessary.
€,21.26 Reconnect the 1ift rig leg turnbuckles.
NOTE
Do not use feet or excessive
force to crank the connecting o
pin out.
4.21.27 Using the load cell readout to determine null load
ﬁoint. disconnect the polar crane load cell from the
ead lift rig. Turn the crank to the right (clockwise)
to remove the connecting pin,
£.21.28 The load cell may now be de-energized, disconnected,
and stored.
§.21.29 Remove and store the underwater lights {f not already
completed during dewarering of the cavity,
6.22 REFUELING CAVITY DECONTAMINATION

Allow Health Phvsics to decontaminate the refueling
cavity per Procedure 43301-C, "Decontamination Of
Areas, Tools And Equipment"”,
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4,23 INSTALLATION OF TRANSFER TUBE BLIND FLANGE
NOTE
This work nag be accomplished
at any time between Step 4,22
and completion of this
procedure,
6.23.1 Remove the two 1/16-inch brass plugs from the face of
the bolted flange. Sture them for future use.
4.23.2 Clean and visually check the mating surfaces.
s
6.23.3 Install two new quad ring seals. These seal gaskets
should be coated with GE Versilube 392,
6.23.4 Using the davit arm, swing the blind flange over the
fuel transfer tracks and down into position,
6,23.9% 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
e in a two-step wethod cross pattern to a value of 45
fr-1bs in the first pass and then te a final torque
value of 80 fr-lbs 22 ft-lbs,
NOTE
Seal integrity will be checked
dutin! the maintenance
surveillance testing in
accordance with Procedure
26960-1 for Unit 1 or 24960-2
for Unit 2, "Containment
Penetration No. 389 - Local
Leak Rate Test".
:.36 STUD INSTALLATTON

CAUTION

Stude, nuts, washers, and stud
holes are match-marked by
number and must always be used
together.
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4.24.1
6.26.1.1
6.24.1.1.1

6.24.1.1.2

4.24.1.1.3

6.264.1.1.4

6.24.1.1.5

4.24,1.2

6.24,1.2.1
4.24.1.2.1

NOTE

At the discretion of the Outage
Area Supervisor, a second hea
lift may be added at this

time to ensure that cavity
decontamination or stud hole
cleaning did not force particles
into the vessel O-ring sealing
area. Section 4,24.1 governs
activities to perform the
second lifr, f no second

head 1ift is required, skip

to Section 4,24.2,

Sacond Head Lift Prior To Stud Installation
Remove the stud hole plugs as follows:

Using the stud hole plug removal tool's lower "T"
handle, insert the tool into the plug.

While holding the upper "T" handle in a fixed
osition, turn the lower "T" handle to the left.
e two plates will be decompressed to unlock the ¢
plug from the hole.

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

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

Rogcnt Steps 4.24,1.1.1 through 4.24.1.1.4 until
all stud hole plugs have been removed,

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, uling Section 4.24.1.2.1, or may be power
cleaned using Section 4.24.1.2.2,

Manual Cleaning Method

.1 A power nylon brush nA{ be used provided a
protective sleeve is s 1pgcd through the head tole
down to rest on the :og threads. stainless steel
brush may be used at the discretion of the
cognizant Maintenance Foreman. This will prevent
the power brush from cltnging debris onto the
already cleaned O-ring and mating surfaces,
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4.24.1.2.1,2 Ethyl alcohol or acetone may be used as a cleaning
agent but do not attempt to lubricate threads
tgrou;h the head as excess lubrication will occur.

€.264,1.2.,2 Power Cleaning Method
CAUTION

Do not attempt to operate the
power brush or the vacuum
cledaner unless the machine

is firmly in place in a stud
hole because:

a. The power brush i{s not
supported for unrestrained
operation and damage to the
drive may result.

b. The power bruch is not
equipped with a guard,
and may endange: the
operator.

- The vacuum cleaner may -l
disccharge partially
filtered rediocactive
particles, creating an
airborne contamination
heazard.

NOTE

The brush drivs and vacuum
cleaner power =2rs interlocked
with a limit switch, so that
they are d.-onortisod if the
machine is not firmly seated
in a stud hole.

The cleaning machine snhould
have nylon brushes installed.
Use of the stainleas steel
brushes shall be approved by
the cognizant Maintenance
Foreman.
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1,822
'1.8.2.3

1.2.2.4

«1,2.2.%

vde2.3.6

i2.8:7

.1.2.2.8

+1.2.2.9

.

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,

Remove the storage cap from the end of the machine,

Place the machine in a stud hole in the reactor
head flarnge. Verify that the gasket sleeve is
seated firvly in the reactor vessel head stud hole,
Adjust the 3/8 inch hex head bolt support feet as
required.

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.

Using the control switches, verify speration of the.
vacuum cleaner and che 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.

Press down on the T-handle swivel joint to extend
the brush assembly down i{nto the stud hole.

Uoing 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.

After cleaning the stud hole, pull up on the
T-handle swivel joint to fully withdraw the brush
assembly up into the brush tube.

The machine may then be moved to the next hole to
be cleaned, and the cleaning performed per & s
4.264,1.2.2.6 through 4.24.1.2.2.9.

T03aas
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4.264.1.6

6.26.1.7

4.24.1.8

4.24.1.9

4.24,1.10

4.26,1.2,2.10 After completion of cleaning operations, firmly

replace the .. iage cap.

If desired, set the stud hole plugs back into the
cleaned holes, hut do not lock the plug in,

Lifg ;hc head by performing Steps 4.16.1 through
6.16.9.

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

Continue to lift the head to a height determined by
the Outafc Area Supervisor Conastantly monitor the
load cell readout fnr any sudden +/-51 change in
the previously noted load cell readout which would
indicate binding or interference.

Hold the head at the height determined above.
Inspect the vessel flange and O-ring seating

surface for cleanliness or any forctgn objects or
debris. Clean the flange, if necessary, in
accordance with Section 4.21.2, &3

NOTE

Coordination with Operations
will be required as the water
level must be agproximatoly 48"
(Elev. 190') below the vessel
flange before seating the head.

If the head was lifted above the top of the guide
studs, align the head ovar 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 moritor the load
cell readout for any sudden +/-51 change in the
prcvioualg noted load cell readout which would
indicate binding or interference.

Visually check to ensure that proper drive shi‘t
and thermocouple alignment as they enter the head
guide funnels.

Lower the vessel head until it is seated on the
vessel,
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6.26.1.11 Assemble the access platform from the ogorutinf
floor (elevation 220 feet) to the missile shield.
4.264,1.12 Reconnect the 1lift rig turnbuckles,
NOTE
Do not use feet or excessive
force to crank the connecting
pin out.
6.24.1.13 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,
4.264.1.14 The load cell may now be de-energized,
disconnected, and stored.
NOTE
Use a chain fall between the
polar crane and the guide
studs.
-
4.24.1.15 Using the polar crane auxiliary hoist hook and &
oling through the access hole in the upper portion
of the integrated head, remove the three guide
studs.
6.24.1.16 Using the guide stud sleeve tool, remove the three
hof A guide stud sleeves,
£.26.1.17 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.
6.24.1.18 Remvove all remaining stud hole plugs.
w* /%
NOTE
Section 4.24.1 includes the
requirements of 4.24.2.
Proceed to 4.24.3.
4.24.2 Freparation For Stud Installation
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4.264,2.1

4.264.2.2
2t

4.26.,2.3
L
6.264.2.4
4.24.3
§4.24.3.1

§.264.3.2

4.26.3.3

NOTE

Use a chainfall between the
poiar crane and the guide
studs,

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,

Using the guide stud sleeve tool remove the guide
stud sleeves.

NOTE

If the studs, nuts, and washers

were stored in theair storage

racks, then all stud hole

plugs should be removed at

this time. If they were stored

on the vessel head, rhen each

stud hole plug must be removed

individually after the stud has

been lifted for stud collar

removal, -

Remove all stud hole plugs in accordance
with Steps 4.24.1.1.1 through 4,24.1.1.5.

Clglnlthc stud holes in accordarca with Section
4.24.1.2.

Installation Of The Studs

Move the fast stud turnout tools, stud racks (if

applicable), and necessary accessories into the
cavity.

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,

Electric Tool Operation

NOTE

Any number (1-6) of tools
can be used, (space and
Koraonncl dependent) or

and installation is
allowed,
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CA'/TION
No stud should be threaded
into out of the vessel
without the use of a _2ight
Lumpezsa'yr. crane scale or
u'*r‘ device capable of a
preload of at least 1/2
the stud weight., This
will protect the stud and
vessel threads

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

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

If the studs were stored on the head, attach the
radial hoist with the turnout tool and weight
compensator to & stud and lift the stud out of the
head hole. Remove and store the stud collar and
hen remove the stud hole p]ug 48 instructed i{n
Steps 4.24.1.1.1 through 4.24.1.1.4 above.

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.

Position the individual stud in its match marked
hole. Ensure the washer is placed between the head
flange and the nut. The nut, 1if left on the untud,

is positioned so as to not interfere with the
threading operation.

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

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

Verify that the eyebolt locking cap is properly
aligned and seated on the top of the stud.




[REVISION . PAGEND

VEGP 93240-C g 7 48 of 98
NOTE x
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 preciude
locking the stud to the
vessel or damaging the
threads.
6.264.3.3.9 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.
4,26.3.3.10 When the stud has bottomed, back it off
approximately 1/2 turn. This will help to preclude
jammed studs after tensioning and heat cveling.
4,24.3,3.11 Disconnect the stud nginout tool by lifting the _,
eyebolt locking cap above the top of the stud and
unthreading the eyebolt.
6.24.3.3.12 Vhen =1l studs have been installed, remove all
tools, racks, etc., from the cavity prior to
proceeding to the next subsection.
$.2% STUD TENSIONING
7
4.25.1 Remove and store the 54 stud eve bolts, Make sure
that there is no toroitn material on top of the
stud which could fall into the measuring hole.
4.25.2

Install an olongation measuring rod in each stud,
Do not allow rods to drop into the hole as rod
damage and inaccurate measurements could result.

Tl
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NOTE K
The acceptance criteria
for stud tensioning {s based on
stud elongation; 0.051 inch
+.002, must verify each
reading taken for the initial
and final (after adjustment)
condition as recorded in
columns 1 and & 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, studs,

bof Ao 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.).

§.25.4 Lower the stud tensioners into the reactor cavity
using the polar crane auxiliary hoist and transfer
each to its aseociated radial arm hoist assembly,

6.25.5 Station each tensioner near its first setup

csition, i.e., Tensioner #1 to stud #46, #2 to
37, #3 to #28, #4 to #19, #5 to #10, and #6 to #1.

6.25.6 Lower the hydraulic pump assembly into the reactor
cavity uaing the polar crane auxiliery hoist and
station it in the southwest corner for Unit 1 or
novtheast corner for Unit 2 of the elevation 194
floor area.

£.2%.7 Lower the tensioner hoses into the cavity and hook

up as follows:
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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 ENOUGN TO LOCK THE PULL
SYSTEM TO THE STUD, THERE-BY
ACTIVATING THE LIMIT SWITCH,

NOTES

When lowering a tensioner onto
a stud, it is best to use the
buddy system, {.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.

Table 2 may be cut apart and
taped securely to its
respective tensiorer to be used
a8 a sequence gulide in the
tensioning operation.

Using the “ndividual radial arm hoist arsemblies,
lower each tensioner over its first stud as seen
the sequence guide (Table 2).

Ensure that each tensioner is seated flush on the

head flenge and that the tensioner pull system is
locked to the stud.

NOTE

If adjustment of stud tensioners
ie required, adjustment may be
performed without the need for

& Maintenance Work Order,

Close the release valve on the pumping assembly
then depress and hcld the air valve,

CAUTION

Maximum hydraulic pump pressure
shall not exceed 9300 psi.
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4.25.12

4.25.13

4.25.14

4.25.15

4.25.16

6.25.17

4.25.18

t/t

4.25.19

4.25.20

Continue pumping operatior until the pressure
(chlodl) for that particular set and pass has been
resched.

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

NOTE

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

When the nut bottoms, apply force to the torque
handle until an audible click is hesrd. This will
seat the nut &t & preset torque.

Open the release valve and allow the preasure to
reduce to zero.

CAUTION g

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 lifc
of tensioner.

Carefully raise the tensioners clear of the studs
using the individually attached radial arm hoists.

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

Continue Steps 4.25.9 through 4.2%5.17 until all
sets and all passes (Table 1) are completed.

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

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

'Geal
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NOTES
a. Studs and nuts not requirin

adjustment but used for loctin;
down tensioners during
adjustment ﬁasses may be marked
with a chalk line to allow
detection of inadvertent
movement .

b. If an adjustment pass is
required, thon a set sequence
neeu not apg y: howevar, all
tensioners hydraulically
connected must be locked to a
stud before pressurization may
start, If a tensioner ‘s«
locked to a stud which does not
need readjustment, punping up
and down without moving the

spherical nut should 1cavc its
elongation within tolerance.

e. Sccg 6.25.2]1 and 4.25.22 are
e used as a basic adjustment -
guide. Variation in pump
press.are or nut position may be
required to bring stud
elongation into tolerance.

4:33.21 To adjust stude which are bulow required
elongation, pump up to 7000 psi and set the nut
with the torque handle. t

6.25.22 To adjust studs which are above the required
olongntion. ggng up until nuts are free. Hack the
nut off one turn (18 holes), then return to
7000 poi and reset the nut using the torque handle. |

NOTE
When adjiustments are made to

a particular stud it may affect
the elongation of the adjacent

studs.
4,2%.2) After all sf-tolerance studs have been adjusted
ol b and all 54 . uds are within limits, contact QC.

Take and record the final elongation readings in
column 4 of Data Sheet 1.
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&.25.24 When all studs have been tensioned within the
specified limits , dinconnect and remove all
tensioning equipment Jrom the cavity,

6€.25.2% Remove and store the elongation measuring rods,

6.25.26 Lightly lubricate the 5« stud top screw inserts
with NS000 and {nscall,

..36 SEAL TABLE PREPARATION

—! NOTE

Subsection 4.26 may be
accomplished any time after
4.19 but must be completed
prior to Subsection 4,32,

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

4.27 INSTRUMENT PORT - CONOSEAL ASSEMBLY

L

- g

NOTE
Step 4.27 may be accomplished
any time after Step 4.25 but
?ugg be completed prior to Step

CAUTION
In the assembly of the conoseal,
cleanliness 18 of the
importance in the sesl Tolint;
tharefore, QC should
contiruounly monitor this
operation for cleanliness and
~vor1£{ :or?uing requirements.
Use clean lint-free cotton
and/or rubber glovae for this
installation,

WS 4 Ogon the applicable shroud door. Remove and store
the thermocouple protective sleeve sp-ing,
protective sleeve, and O-ring.

4.27.2 Clean the female flange and new lower conoseal

asket with acetone or isopropy! alcohol followed -
y demineralized water. |

TUleat
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6.27.3 Ensure that the gasket and flange, especially the
moting areas are clean and free of nicks or
scratches,
§.27.4 Install the lower gasket on the female flange.

Make sure that the apex of the cone formed by the
galkot points toward the top of the containment
uilding.

6$.27.% Clean the upper sealing surface of the thermocouple
support column and the new upper console gasket
with acetone or isopropyl alcohol followed by
demineralized water,

4.27.6 Ensure that the ’a.kot and sealing surface are
clean and free of nicks or scratches.

6.27.7 Install the upper gasket on the support column.
Make sure that the apex of the cone formed by the
'llk.t points toward the bottom of the Containment
uilding.

4$.27.8 Clean the male tlantc and weld ring (1f used) with
acetone or isopropyl alcohol followed by rinsing
with demineralized water,

4.27.9 Ensure that 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 place the male flange on the female flange
until the male flange rests on the lower gasket,.

SEF NTTHCHANENT ssn .4 90

4.27.11 Assenble the loading device and slip it down over
the flanges., The loading device may be sssembled
before or after setting on the conoseal. Engage
the locking flange of the loading device by
ro:attnt it approximately 15° such that the

{otruo ons are inside the notches in the female
ange.

4.27.12 Clean the coupling assembly and ngply 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,
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NOTES

When {nstalling the coupling
assembly be sure the bolts are
in thelr proper location with
respect to !im loading device
About 1 inch between ﬁ.\lt and
loading device should allow the
Lloading device to be rotaced t
the unlocked position

When hand tightening the three
oupling bolts, keep thenm
approximately even 8o that all
three will protrude far enough
for future cotter pin
instullation,

Install the coupling assembly and hand tighten
three bolts. PR LS TPYy

- ' d ok PV.TL .

Cradually apply pressure to the hydraulic cylinder
using the hand pump. A pressure between 127% to
L1375 pei Ls required for proper sealing. This
pressure ven _be read on the ﬁnnd pump Rage

While maintaining the 1313 to 13795 pei on the
loading device, torque the threa bolts uniformly
increments of approximately 25 to JY0-Lt-1lbs until
final torque of 50 to 60 ft-1be 1is obtaified,

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

NOTE

The loading device may be
disassembled in order to
remove it

install cotter pins through the bolts and bend

againat the body of the clamp to prevent bolt
rotation

Clean and install the jack screw plate to the
thermocouple column Up to & jackscrews may !
pre-installed prior to attachment to the
thermocouple columr
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: 87.1% Clean and install the split ring to the
thermocouple support ring.
.27.20 Clesn and apply a thin coat of Neolube #1 or #2 te

the jack screw, then i{nstall it through the
jackscrew plate,

6.27.21 Tighten the jack screws uniformlg in a cross
pattern in approximately 30 in-lbs increments until
a final torque of 9% 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
bt Aud instrument port conoseals have been completed,
CAUTION

Do NOT twist the knurled
thermocouple connectors during

reassembly,
$.27.24 For thermocouples oquip{od with Conax-Style
connectors, orque the l/2-inch compression cap to

144-180 inches-pounds while holding the connector *
body with a wrench to prevent rotation,

6,27.25% Connect all thermocouple connectors. Close the
shroud docrs. Document on Data Sheet &,
4.28 CAVITY PREPARATION
NOTE

Step 4.28 may be accomplished
any time after Step 4.22 or any
time prior to procedure

completion,
4.28.1 Remove and store the two blind flanges on the
o o 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
tor?ua npglicd on the firet step. Final torque

will be 60 ft-lhs minimum,
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4.28.2 Invert and reinstall the oithf refueling cavity
*/w ventilation ogonin. cover plates (slotted plate
down) using the same EPDM gasket which was

g:ovloully installed, Coat threads with Never-Seez l
re Nickel Special, Tighten the 1/2" bolts to a
snug tighet fit,

4.29 HEAD VENT PIPING

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

4.29.2 Install the head vent lines using ne: 25001b.

hod 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 fr-lhs,

:.20 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 Ullnt appropriate rigging, hand maneuver each
section of the Reactor Vessel Head insulation (nto
place. Start with the section designated for
azimuth 0°,

6.31.2 Continue placing sections around the head until all

bt o tcections have been installed. Insert section
fastener devices and tighten to a snug tight fir,

4.32 RV FILL AND VENT

NOTE
Reactor vessel filling can
start at any time after 5 ep
4.30. ‘
6.32.1 RV filling and venting are acc l{shed in

accordance with Procedure 13001-1 or 13001-2,
"Reactor Coolant System Filling and Venting'',6 as
applicable. \

i C
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RECONNECTION

Lowering of cabl ravs and
nnection f al cables may
ur any time a it Step &
however, due to interference
around the head {t is best to

walit until late in this

4
)
procedure ¢ start this work

Disconnect temporary 4ROV power cable
from the integrated head snroud
Unlat<h the cable tray from {ts stored posi

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 trave should the
winches fall

Latch the shroud cable tray restraints

Repeat Steps 4.33.2 through 4.33.4 for
cable tray.

Reconnect all cables frow the cable tray to the
outside of *he connector plate Document cable
reconnection on Data Sheet 4.

SEISMIC TIE RODS

Unlock the tie rod from {ite stored position and
lower it to its cavity wall lug.

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

Install the connecting and cotter pine

Repeat Steps 4.34.1 through 4.34.4 for each
six tie rods,.

Remove the access platform from the operati:

» :
to the missile shield and all toole and materd
ised in this procedure
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5.5

5.6

5.7

,l.

5.9

.10

5.10,

$.10,
5.10.

$.10,

5.10,
5.10.

Notifv the Shift Supervisor tFe reactor has been
re-assenmbled for operation,

REFERENCES

1X6AB02-70 (2X6ABO2-145), Instruction Manual,
Reactor Vessel Unit 1/2)

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

X6AB0O2-143, Ogorltln; and Mesintenance Manual,
Quick Acting Stud Tensloners Unit 1/2

Y6AB02-207, Instruction Manual, Reactor Vessel
Stud Removal Tool Unit 1/2

X6AN09-63, Technical Man:al, Fuel Tranefer System
Unie 1/2

X6AQ02-19, Holttnlhouoc F Saoctltc.tlon F«2
Preoperation for Refueling Unit 1/2

X6ABO6-86, Westinghouse Assembly Specification,
Instrumentation Port Column Assembly Unit 1/2

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

X6AB02-153, 222, Technical Manual, 450A Load Cell
System

PROCEDURES

002%54-C, "Plant Housekeeping/Material Condition
Program"

12007-C, “"Refueling Entry"

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

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

130081, "Reactor Coolant System Draining"

1300%-2, "Reactor Coolant System Draining"
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$.10.7 20425-C, “Control Of Refueling Lifting And
Rigging Equipment”

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

5.10.9 2731%-C, "Spent Fuel Cask Monthly And Annual

eck Out"

$.10.10 2649601, "Containment Penetration No. 89 -
Local Leak Rato Test"

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

£.10.12 43002-C, "Afrborne Radiocactive Sampling And
Evaluation"

5.10.13 43007-C, "lssuance, Use, And Control Of Radiation
Work Permits"

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

$.10.15% $5023-C, "Incore Irradiation Specimens"

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

$.192.17 93140-C, "Control Rod Drive Shaft Unlatching Tool
Operating Instructions"

5.10.18 93280-C, "Flux Thimble Withdrawal And Reinsertion

For Refueling"

END OF PROCEDURE TEXT
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STUD TENSIONING-DETENSIONING SEQUENCE
Cut Apart and Tape to Individual Tensioners

i
TABLE 2 ' (

TTTENSTONER "T!N!EUN!I: TENSTORER —
1 3
SEQUENCE SEQUEMCE SEQUENCE
SET-UP STUD SET-UP STUD SET.-UP STUD
1 L6 1 37 1 28
2 L9 2 40 2 3
3 $2 3 43 3 34
4 47 “ J8 4 29
5 $0 5 4l 5 32
6 53 3 b4 6 kR
7 4“8 7 39 7 30
8 51 8 42 ] 33
9 54 9 4% 9 36
"'"T!N!EU!!I‘ T!I!;U!!l’ —T!N!zﬂlll“"'
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 2% 3 16 3 ?
4 20 4 11 4 2
S 23 5 14 S $
6 26 6 17 6 8
7 21 7 12 7 3
8 24 A 15 8 3
9 27 - 18 9 B

'

et
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ALR STGWAL FROM TEN,(TYP,)

AIR SUPPLY
CONNECT [ On

REMA [N ING
TENSIONERS

TOP VIEW

NYD., SIGMAL
COMNECT 10N
(TYp,)

HIGH PRESSURE W/D,
COMNECTION (TYP,)
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- Sheet | of 2
DATA SHEET |
“FLONCATION BATA SHEET FOR OPERATYONAL LOAD - =
T 2 — [ Y
Amount of
Dial Residuel Dial Aaount of
Initial Indicator Elongation Indicator Res. Elong.
Dial Reading After Reading After
Stud Indicator After 2nd Pass After Adjustment
No. Reading 2nd Pass (Colwrn 2-1) Adj. Fass (4-1)
JL

AR
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. _ Sheet 2 of 2
] DATA SHEET 1
" YOR OPERATTONAL "LOAD ™
2 1 3 . ¥
Amount of
Dial Residual Dial Amount of
Initial Indicator Elongation Indicator Res. Elong.
Gial Reading After Reading After
Svué  Indicator  After 2nd Pass Afrer Adjustment
No, Peading  2nd Pass (Column 2-1) Ady. Pass (4=1)

——

¥4

EEREELE
i

" OTaY Yndlzator used “SuE -
Calibration good until

Average Pesidual Elongation = s E 1, 5"
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4.2

6.2.5

$.3.7

4.3.8

b, 4.4

4.5

4.6.3

4.6.6

Sheet 1 of §
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
remorks section the reason
for the N/A.

Q.C.
DESCRIPTION SICGN-OFF VERIFICATION

Prerequisites and Initial

Corditionz for the procedure

(2,7, and 3.4) have been

conpiers. (sea Attachment 1,

Item §5) / /

Equipment for this section

(3.2) has been checked out

and is available for use

(see Attachment 1, Item 1° [ .t

Seismic tie rod disconne.ted and
locked in the upright prsition
45° azimuth

135° azimuth

225 azimuth

262" azimuth

278" azimuth

315° azimuth

Cables disconnected and cable tray
locked in stored position

0* aximuth
180° azimuth ] é
r-l{ornry radial arm hoist power
cable connected if required [

RV head insulation removed and

stored -

RV water level 24 inches minimum
below flange, vented and sampled [

Head vent spool niece removed and

stored [
Head vent seal flange installed [ ‘

AT e e
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STEP
§.7.2

4.8.1

4.9

£.9.16

.10

4.10.18

Sheet 2 of §
DATA SHEET 2

VESSEL DISASSEMBLY COMPLETION SHEET

Q.C.
DESCRIPTION SIGN-OFF VERIFICATION

RVLIS {nterconnect tubing removed
and stored

F

Seal table has been prepared for
rofucling and the thimhles have
been withdrawn 13 feet 8 inches or
22 fo.t 3 inches minimum (line out
one

Agplicnblo tools and equipment for
this section have been checked out
and are available for use (see
Attachment 1, Item 2)

&

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

Core Approximate
Location Azimuth

A-5 247°

L-1 147°

L-13% 33°

R-11 67°

Prerequisites and Inicial
Conditions (3.6) for this
subsection have been ¢ leted,
(see Attachment 1, Ttem 2)

Operational Pass %

it I
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Sheet 3} of §
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, 4& and 30 (f
applicable. /
4.11.23 Guide studs installed in holes 12,
28, 44 and 30 {f applicable. [
6.13.1.4 Emergency Containment Spray drains
installed,
North [
South /
4.13.2.3 Reactor cavity ventilation opening
cover plates installed
-
Approximate Azimuth
 + I
67. S S———
112*
157°
202°
247°
292°
3
4.13.3.4 1IET Ports installed
Approxtaetc Azimuth
' M
90*
135*
180*
22%°
270*
s*
4.13.4,1 Reactor Vessel permanent cavity
seal has been visually checked /
4.13.5 Reactor cavity sealing complete [
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' Sheet 4 of §
DATA SHEET 2
VESSEL DISASSEMBLY COMPLETION SHEET
Q.C.
STEP DESCRIPTION SIGN-OFF VERIFICATION
6.14.1 :n ";o found; Socé Integrity Test
as been performed, /

4.14.5 Transfer tube blind flange

prepared for refueling [
4.15.3 Preparation for cavity flooding

complete /
.16 Equipment (3.3) for this section

have been rhecked out and are

available for use (see Attachment

1, Ttem 4) [
4.16.7 Ten minute hold for visual checks

of rigging completed [
4.16.14 Reactor Vessel Head i{s removed oy

and stored [
.17 RCCA drive shafts unlatched -
4.18 Equipment (3.3) for this secticn have

been checked out and are available

for use /
6.18.1 Optional internals measurements.

Location e Valne

Location Value

Location Value
64.18.9 Ten minute hold for visual check

of rigging completed [
4.18.12 Upper Internals removed and stored [
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Sheet S of §
Remarks:

" The Reactor Vessel is ready for refueling operations to begin,
¥ |

RATRTENARCE FOREMAN

TATE
L
REVIEWED BY: OUTACE KREA SUPERVYSOR "DATE

TOheey
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Sheet 1 o: §
CATA SHEET 3
VESSEL ASSEMBLY COMPLETION SHEET
NOTE
Place an 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
4.19 The vessel i{s ready for
reassembly and worl is ready
to commence, (3.1, 3.2, 3.3
3.4) couplete (see Attachment
1, Item %) Dl /
4.19.3 Ten minute hold for visual
check of rigging completed [
4.19.6 Uﬁpcr Internales installed in -
the RV [

4,19.10 The lift rig is stored on
stand [

4.,19.12 Optional internals meacurements:

Location value
Location value
Location ——— value

N~

4.19.13  Outage Area Supervisor
Evalustion:

Acceptable/Not Acceptable [
4.20 RCCA drive shafts latched /
6.21 Equipment (J).7) for this section

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

1, Item &) L
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g L
Sheet 2 of §
JATA SHEET 3 -
VESSEL ASIUMLLY COMPLETION SHEET
Q.C.
STEP DESCRIPTION SIGN-OFF VERITICATION
4.21.11 Vessel O-ringes ars installe’ in
head SR
¢.21.18 Ten minute hold fov visual
check of rigging coupleted [ .
4.21.24 Head is seated on vaessel [
6.23.2 Transfer tube mating surfaces
checked for cleanliness. [ /
4.23.6 Transfer tube blind flange
installed / [
Torque Wrench MATE No, .
Calibration good until
4. 24 Agplicablo tools and equipment i
(4.1%) for this section have
been checked out and are
available for use (see
Attachment 1, Item 3) /
£.24.1.4 From Step 4.16.7: Ten minute
hold for visual checks of rigging
completed
6.26.1.16 Guide studs and sleeves removed [
or
6.26.2.2
4,26,1.18 ALl lf:d hole plugs have been
or remove /
4.26.2.)
4.26,3.4.12 All studs have been installed

in the vessel /




DATA SHEET

ASSEMBLY COMPLETION

Al
see At

Tempera
veen me!

Initial stu
messuTEeEMENnt s
recovded

Stud Tensioning passes
18t pass

ind pass

' pass (hydre only)

studs have been tensio

required elongations

seal table is ready
system filling

All applicable conditions, toolr
and equipment for this section

1.8) have been checked out and
are available for use (se>s
Attachment 1, Item 2)
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STEP
- 7 “‘ 3

Sheet & cf S
DATA SHEET 3

VESSEL ASSEMBLY COMPLETION SHEET

Q.C
Y
S

DESCRIPTION SIGN-OFF VERIFICATION

Instrument port conoseals
assembd led

Core Approximate
Locetion Azimuth
A-5 “7°

&8 L . P [ S I—
L-l x~'¢7 /
L-15 23° 7 7 3
Pell 70 et S ———————

/
e st 5 5 o

lorque wrench
ft-1bs METE No._ Calib., good until

in-1bs METE No.__  Calib. good until
Pump Gauge
M&TE No. Calid. good until

- o 4 s e B e DT

FEmergency containment spray drain
blank flanges removed and stored
Screen replaced in draic

North

South /

All eight ceactor vessel vent
plates ingtalled in the vent
position.

N e e 0 n @

RV head vent spool plece installed

D

RVLIS interconnect installed

B S p—

Reactor Head insulation installed . o
Cable trav latch down and all

cable recornected e .
Applicable tools and equipment
or this section have been
hecked out and are avellable
or use (See Attachment 1 Item

v

s'.‘ (, -q,

.
Ca———— 7 b s e

" S F W N i
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Sheet 5 of §
DATA SHEET 3 -
VESSEL ASSEMBLY COMPLETION SHEET
Q.C.
ST b DESCRIPTION SIGN-OFF !ERIFICATION
&,34.5 Seismic Tie Rods installed
45° Azimuth

135° Azimuth
225° Azimuth
262° Azimuth
278° Azimuth
315° Azimuth

4.36 Shift Supervisor notitied work is
completed and of system status A

i

Remarks:

The Reactor Vessel is assembled and ready for testing/plant
operations (cross out one) to begin,

M TRTENARNTE FOREMAN —PXTE

-

REVIEWED 8Y: OUTACE AREX SUPERVISOR DATE
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Sheet 1 of 14
DATA SHEET 4 .
POWER AND SICGNAL CABLE REMOVAL/REPLACEMENT
NOTES

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

b. Original Data Sheet 5 should be included with the vessel
disas embly package., A copy of the original will be used
*o sign off reconnects and be included {n the assembly
rackage.

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

d. Panel Azimuth are as follows:

Unitc 1: A-0° B-180°
Unit 2: A-180° B-0°
VERIFICATION
PANEL TYPE IDENTIFICATION REMOVED RECONNECT INDEPENDENT
) CRDM C-Ké N/A "
C-K10 N/A
D-M12 N/A
D-Mb N/A
C-P8 N/A
n n
C-H2 C-Hl4 N/A
SB-N9 N/A
SB-N7 N/A
B-Kl4 N/A
B-K2 N/A
Unit [ Unit 2

SB-J3 §B-J13 N/A
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VEGP 93240-C p.~ A8H 84 of 98

Sheet 3 of 14
DATA SHEET 4 .

POWER AND SIGNAL CABLE REMOVAL/REPLACEMENT

INDEPENDENT
PANEL TYPE IDENTIFICATION  REMOVED RECONNECT VERIFICATION
A DPRI D+Dé-B N/A
C-F10-B N/A
C-F6-B N/A
C-K10-8 N/A
C-K6-B N/A
SD-E13-B N/A
SD-N11-B N/A
58-G13-B N/A
SB-G3-B - N/AC
SB-N9-B /4
SB-N7-B N/A
D-M12-8 N/A
D-Mé-B N/A
C-Hl4-B N/A
C-H2-8 N/A
C-P8-B N/A
C-B8-B N/A
SD-L3-B N/A
SD-C5-B N/A
$B-J13-B N/A
SE-J3-B N/A




[PROCEDURE NO REVISION PAGE NO

VEGP $3240-C G 8BS of 98

, Sheet 4 of 14
DATA SHEET & -

POWER AND STGNAL CABLE REMOVAL/REPLACEMENT

INDEPENDENT
PANEL TYPE IDENTIFICATION REMOVED RECONNECT VERIFICATION
A DPRI SB-CS-B N/A E

SB-C7-8 N/A

A-H10-B N/A

A-H6-8 N/A

h-Fl4-B N/A

B-F2-B N/A

B-P10-B N/A

B-P6-B N/A

s SC-L13-B N/A .

SC-Cl1-B N/A

SA-D14-B N/A

SA-D2-B N/A

SA-P12-B N/&

SA-P4-B N/A

A-K8-8 N/A

A-F8-B N/A

B-K14-B N/A

B-K2-B N/A

B-B6-B N/A

B-Bl0-B N/A

SC-E3-B N/A

SC-NS5-B NA L




[PRGCEDURE NO REVISION I

VEGP 93240-C Yo € 86 of 98

: Sheet $ of 14
DATA SHEET 4 *

POWER AND SIGNAL CABLE REMOVAL/REPLACEMENT

gﬁN!L TYPE IDENTIFICATION REMOVED RECONNECT 6:2?;?22%?3"
A DPRI SA-M14-B N/A
SA-M2-B N/A
SA-B12-B N/A
SA-B4-B N/A
CRDM C-Fé N/A
C-F10 N/A
D-D12 N/A
D-D4 N/A
C-B8 N/A ¢
o Al N/A
$B-C9 N/A
SB-C7 N/A
D-H8 N/A
= _B-Fl4 N/A
SRTrTTRTET nA

n
S%-JIB SB-J3 N/A
t
Slocl% SB-G3 N/A

%
- SE-H12 ST-H4 N/A
SE-D8 N/A
B-B10 N/A

B-B6 N/A
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Sheet 6 of 1um

DATA SHEET &

POWER AND SIGNAL CABLE REMOVAL/REPLACEMENT

Aux Pwr

CF-4

Thermo
Couples
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PANEL

'

DATA SHEET 4

Sheet 7 of 14

POWER AND SIGNAL CABLE REMOVAL/REPLACEMENT

TYPE

IDENTIFI

CATIC.

INDEPENDENT

REMOVED RECONNECT VERIFICATION

A

ermo
Couples

T«45-75A

T-20-764

T-44-76A

T-43-76A

T«47-76A

T-48-76A

T-49-76A

T-5-75A

T-33-73A

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
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) Sheet 8 of 14
DATA SHEET 4 -
POWER AND STGNAL CABLE REMOVAL/REPLACEMENT
NOTES

4. Ensure that each cable/wire is marked so {t can be
unigquely 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.

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-0* B-180°
Unit 2: A-180* B.0*
INDEPENDENT
PANEL TYPE IDENTIFICATION  REMOVED RECONNECT VERIFICATION
B DMIMS MIM-1 (Unic 2 ONLY) N/A
MIM-2 N/A
MIM-3 (Unit 2 ONLY) N/A
Ground N/A
Thermo
couples T-2-78B
T-6-788
T-3-78B
T-8-788
T-26-78B
T-28-78B
T-34-778
T-40-778

"Ilaat
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PANEL

DATA SHEET 4

Sheet 9 of 14

POWER AND SIGNAL CABLE REMOVAL/REPLACEMENT

TYPE

IDENTIFICATION

REMOVED RECONNECT

INDEPENDENT

VERIFICATION

Thermo
Couples

T-18-76B

T-22-7638

T-19-76B

T-23-768B

T-24-76B

T-25-768

T-50-76B

T-10-778

T-16-778

T-14-778B

T-21-77B

%

T-9-75B

T-12-758

T-11-758

T-17-758B

T-36-758

T-37-75B

Cooling
Fang

CFH-1

N/A

CFH-2

N/A

CFR-3

N/A

CFH-4

N/A

CFI-1 (Unit 2 ONLY)

N/A

CFI-2 (Unit 2 ONLY)

N/A

CFI-3 (Unit 2 ONLY)

N/A
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; Sheet 10 of 14
DATA SHEET 4 -

POWER AND SIGNAL CABLE REMOVAL/REPLACEMENT

INDEPENDENT
PANEL TYPE IDENTIFICATION  REMOVED RECONNECT VERIFICATION
COOLTING
B FANS CFI-4 (Unit 2 ONLY) N/A
DPRI D-HB-A N/A
SE-D8-A N/A
SE-M8-A N/A
SE-H12-A N/A
SE-Hb-A N/A
D-D12-A N/A
D-Dé-A N/A
C-F10-A N/ ¢
C-F6-A N/A
C-K10-A A
C-K6-A N/A
SD-E13-A N/A
SD-N11-A N/A
SB-G13-A N/A
SB-Gl-A N/A
SB-NC-A N/A
SB-N7-A N/A
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, Sheet 11 of 14
DATA SHEET 4 -

POWER AND SIGNAL CABLE REMOVAL/REPLACEMENT

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-CS-A N/A
SB-J13-A N/A"¢
SB-J3-A N/A
SB-C9-A B N/A
SB-C7-A N/A
A-H10-A N/A
A-H6-A N/A
B-Fl4-A N/A
B-F2-A N/A
B-P10-A N/A
B-P6-A N/A
SC-L13-A N/A
SC-Cl1-A N/A
SA-D14-A N/A
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VEGP 93240-C 7fl"';'a; 93 of 98
. Sheet 12 of 14
DATA SHEET 4 ~

POWER AND SIGNAL CABLE REMOVAL /REPLACEMENT

PANEL TYPE IDENTIFICATION REMOVED RECONNECT 5%2%??225?3!
B DPRI SA-D2-A N/A

SA-P12-A . N/A
SA-PL-A N/A
A-KB8-A N/A
A-F8-A N/A
B-Klé-A N/A
B-K2-A N/A
B-B6-A 'N/A
B-B10-A N/A
SC-E3-A N/A
SC-N5-A N/A
SA-M14-A N/A
SA-M2-A N/A
SA-B12-A N/A
SA-BL-A N/A

Thermocouple

Coluwmn Thermo

L-13 Couple T-5-75A (C-12)

1-9-758 (E-14)
T-11-75B  (G-8)

T-12-75B  (G-12)
T-17-75B  (J-14)

TT3aaY
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PAGE NO

94 of 98

PANEL

TYPE

IDENTIFICATION

DATA SHEET & -
POWER AND SIGNAL CABLE REMOVAL/REPLACEMENT

REMOVED RECONNECT VERIFICATION

Sheet 13 of 14

INDEPENDENT

Thermocouple
Column

L-15

Thermo
Couple

T-30-75A

(C-14)

T-33-75A

(E-12)

T-36-75B

(G-10)

T-37-75B

(G~14)

T-38-75A

(H-19%5)

1-41-75A

(J-12)

T-45-75A

(L-14)

T-18-76B

(L-4)

T-19-768

(L-8)

T-20-76A

(L-12)

T-22-.768

(N-6)

T-23-768

(N-10)

T-24-76B

(N-1&)

T-25-76B

(R-8)

T-43-76A

{L-6)

T-4&-76A

(L-10)

T-47-76A

(N-8)

T-48-76A

(N-12)

T-49-76A

(R-6)

T-50-76B

(R-10)

T-7-77A

(E~6)

T-10-77B

(G-4)
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9% of 98

PANEL

DATA SHEET &

Sheet 14 of 14

POWER AND SIGNAL CABLE REMOVAL/REPLACEMENT

TYPE

IDENTIFI

CATION

REMOVED

INDEPENDENT
RECONNECT VERIFICATION

Column
L-1

Thermocouple

Thermo
Couple

T-13-77A

(H-1)

T-14-77B

(J-2)

T-15-77A

(J-6)

T-16-778

(J-10)

T-21-778

(N-2)

T-34-77B

(G-2)

T-35-77A

(G-6)

T-35-77A

(J=4)

T-40-77B

(J-8)

T-42-77A

(L-2)

T-46-77A

(N-4)

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-8)

T-29-78A

(C~10)

T-31-78A

(E-4)

T-32-78A

(E-8)
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ATTACHMENT 1 -
TOOLS AND EQUIPMENT LIST

" The followirg tcoles and equipment should be available,

properly functioning, clean and ready to use.

SEISMIC TIE RODS, HEAT VENT PIPING, AND UPPER
INTERNALS

a. Nylon Straps, one-ton capacity

b. Polar Crane or appropriate Lifting Device
¢, Approved Duct Tape

INSTRUMENT PORT-CONOSEAL

a. Instrument Column Protective Sleeves (4)

b. Instrument Column Protective Sleeve O-rings (4)
e. Protective Sleeve Holding Springs (4)

d. Instrument Column Upper Conoseal Gaskets (&)

Instrument Column Lower Concseal Gaskets (4)
Conoseal Casket Removal Tool

0-150 Inch-Pound Torqie Wrench (3/8" Drive)
5/8" Allen - Socket Wrench

0-150 Foot~Pounds Torque Wrench (1/2" Drive)
. 5/16" Allen - Socket Wrench

. Supply of Neolube (Nuclear Grade)

« Axial Loading Ram Assembly

®. Hydraulic Pump with Cylinder

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

w X e = T | m 8

0. Cotter Pins

- Safety Wire




VEGP 93240-C

REVISIUN , pe [PAGENG

ATTACHMENT 1 (CONT'D.)

REACTOR VESSEL STUD

..
-

U

Allgnment Guide Pins (3)
Eye-bolts (3)

Guide Stud Turning Bar
Scud Lifting Eyes (54)
Measuring Rods (54)

Depth Dial Indicator (Starrett §644) or
equivalent)

Nut Wrench Assembly
Stud Wrench

Stud Hole Plugs (51)
Protective Sleeves (12)
Chalk

Stud Tensioners (6)

Five sets of 12' Tensioner Hose (5 hoses per set)

One set of 35" Tensioner Hose (5 hoses per set)

One - six foot Air Signal Hose
Pyrometer (IMC type or equivalent)
Polar Crat-

Stud Racks (6)

50' sections of 1" Air Hose (3 minimum)
RV Stud Removal Tools (6)

Chain Fall, 1 ton capacity minimum,

Reactor Vessel Head

b.

Load Cell

Polar Crane
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ATTACHMENT 1 (CONT'D,)

@, Bubble Levels (1)
d. Metal O-Ring (outer)
e. Metal O-Ring (inner)
£. Allen type wrench set
8. Bolt Cutters
B GENEKAL USAGE
a. Lint-free rage
b. Isopropyl Alcohol (stainless steel surfaces)
8, Ethyl Alcohol (carbon steel surfaces)
d. Acetone (carbon and stainless surfaces)
¢. Approved Bags for material collection and disposal
f. HNuclear grade Neolube, ¢l or ¢ 2 -
g. Fel-Pro N5000
h. GE Versilube 392,
{. Never-Seez pure nickel upecial
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TVF No,
Tag/ Weld No,

ASME TEST VERIF|

=12 0B~ E-~03 4

Travelier No, ____E:LQ:S:

Item Doscription:
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Quality Control Inspection Report
VOGTLE GENERATING PLANT—UNITS 1 & & 34083 oo ot B
[MWOODROR Wa Buloing Procedure/pec No Rev
FM‘*’:‘"‘ flar 2ecai-¢
No Sys /Stan-Up Designator Tag No
- 2eh /= RROF U6 O3 6
N“‘ﬁ vendor Manual ’L:om Other U

1. Inspector will use separate form for sach completed inspection function(s) and insert original with work package,
use continuation sheels when needed.

2. Use simple narrative type report procedure. Reference ali app!icable drawing numbers, specitications, 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 used

3. Upon completion of the inspection activity, enter results below and sign and date.
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| Nucless Plant Maintenance Work Order Cuntinuation Sheet

MPLNo._ b 1 wone . | 9908501 |
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Nuclear Plant Maintenance Work Order Continuation Sheet

MPLNo 11268 Uk - Gk . MWO No__1B4CS2 8k —
Work Description Black 231 Mcasveed yalve Bouaet bapd, d2efucei .

Lokl Lt
W_MWFM
—athap Nened cap 10ttt priec e osichining 300 didse. R-22-72

i e e e el e B e e i i i e e B L e e



4
/L
oy

- .. -.

: ..
d |
e e - - >— -———t —.——— - - - — —— —— Alﬂ
— - X
- -
e - g .y —
. »
« 1 e ' j 5
i »0 _.” W - 5
. ™~ . s
4 | 1 r "
! d " — e et
s —— - i ——————————— - —— —— . -
H 4 4
- - >
n
|
.. - - W E ..
-
» - e V’IA
‘." - n.VA ‘L Jvl! 'L
- - . = o . | ~
»
“~ " Ny At S ~
» —tp g . - e e e A e — - l'!ll’v‘ >
- ' .
41 > - " s " 4
; ¢ 4 3 .- LS
) b 3 S b '
“ - ! - qwm > 'y
- - s B o s N
4 54 1 o
- i
. a od o 4
- BT 1 . ;
d 3 : " 1
~ h > o o : F 4
b 3 = - N
. ] o ~ ' 1 - o N u Sl X1 -3
- o - e X % | 4 \‘?
~ q . :
- 4 ~ wcl : - P » ¥ b .
. !
. 4 | 1 e | ' -
2 " . m
' - y \ 4 4
X 1 < i
v B . ! .
4w ] I >
- 4 : ¢
4 B > 1 X | 4 L
) - : ¢
: d 3 z ] 3 Y if
d - c ‘ y h m
. - " & ‘
" q§ * . 4 4 ~ 3
- 5 ~ < 4 LY O . 4 4 .
. " 4 4 T W \ ! ]
A . < 4 A ! ]
< > \ : ) i ~
. M ] 4 | 4 !
» . - y & an 3 N
1 4 < | : 1 =
. 1 < ; 1 & ‘ X LY d 4 - “ 3 t
- - t A 3
< 1 N y > P 4 . N ~ | "
, ” ~ « . o L 8
y . i " 4y M j « d » BY B
‘ < 4 °
- ol 4
. - g , { N 3 . . { Y
: - > Il ’ : 1 - ] -
- . . ' .
i p ; J 3 \ ' 1 o, #
X 4 o 1
- . . - N . I. -~y M 2 ~3 > - | w
- . g - !..m
» N i m
a 1 X ] T :
- - e — - g — R — 4
. 4 ¥ 3 N M“
A M NrA .W. 4 - M d “
o4
3 -
. < " .
S w - - . h
- — i - L -

tries

e

wmte

& s

8

indt

RS

NUMBE

& IR

=

S—_—
|

LMMEN




W ’-.. .

: osgn &u’?"c?’ TROL, QC HOLD / WITHESS FOINTS e g

m"":?‘ﬁsoc: cB".‘i%m”"" &"m -s"‘is oo FoiNt "

LD POINT / WITNESS "0OINT
OESCRIPT [ Cid

|COMMENTS & (R MMBERS: (initial and uate entries)

|

i

!

'

‘

i
‘¥



T . N e .. =

A Ak n &L y

dpn % 23

LY9C 3l3¢6 e

Y,

3




. ; . - e - g o . T

GEORGIA POWER COMPANY [ ss080-¢c P16 8 ]
VEGP QUALITY CONTROL VISUAL WELD INSPECTION REPORT PAGE _LO’_L

- o . S| TAsR LOFL
1. MWO/OTHER # 2.INSP PROCEDURE ¢ REY # [J3.DRAWING @# REYV # 1
_MQ_ﬁZ.ﬁh BSQ.S,O.C __--..-___‘--.,_.2.'._.—-1».- - M_.Mti-d*.".w.,--. A &.1
4.TAG/EQUIP # $.8YS. DESIGCNATOR 6.BUILLING ROOM/LEVEL
11208 UG 036 . e 1 ¢wWAT. ¢
7.WELD # 8. MATERIAL TYPE/HEAT # 1
Q00860 PE 1o P8 o
9.TIME OF EXAMINATION.

PIT UP INSP o IN PROCESS 0 PINAL INSP ¥  INSERVICE -

Note: Enter weld inspection attributes accepted or rejected with reasons
for rejection.

10 .REMARKS .

—

Visuasss dusorcren Tue Buswngh Ovr Gempu )
| Geoove Pepa To WEWD Outr  No DisclEpAncES NoTEd
VisuAwey InseCetto Twe Weeo KepAdm Aeca (i
| Larrceey ‘D' Reaqugiments QF §5050-C %2 No Discekranats

| WNetso R

‘3-’“?0“: /" o

12. 0/008 4 u.'xmcrw gy | witz22 90
ACCEPT ¢ REJECT [J |14. v v g7l |
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e’ ad 12 of 13

COMPLETION SHEET

Precedure No. - Revision BRLet |
’ 26621-C 1 { of 2 !
|
Description |
o ~C 36 1 heck Valves 3'".12"
: 1 ﬁaau!tc urer LCT.0) P

-~
) T Pl in. o VONCK
n’k

rilisp <"

LY e W o
NG pers Y3 2/2Y Ca)de
PROCEDURE o

STEP DESCRIPTION

4.1
“.2.
4.2,
4.3,
4.3,
6.3,
L. &

b4,

1
2
l
2
3

1
4.4, 2fF

3

" |

Verify Prerequisites
Notify Shift Supervisor
Clearance and Tagging
Check Disc Assembly
Check Body

Check Bonnet

Check Cleanliness

Disc Free

Studs Torqued to
o _ft.lbs,

Nuts Torqued to
2o~ ft,lbs (Level 1)

Nuts Torqued to

J 41

MAINT,  HOLD qc
INIT/DATE  POINT  INIT/DATE

(Yes/No) 4
&.”c 1’.‘1-[‘1 ‘/ - 3"5’

oot ] W

daiay L. LT
AT (203§ ﬁ O M oo
el e st .nnﬁﬂiln'.ha_Lx_J:
I [3 a0 % diy Jis
ﬁ)ﬁé:wz\ 'ﬂgcm- Ak z z =4:

Al L vADROMT LI

f%@fjiypzn }Jf (:ébr ylﬂ))y

. [ !
go fr.lbs (Level 2) ¥4 [2w# \ 4 :
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13 of 13

Sheet 2 of 2

PROCEDURE MAINT, HOLD QC
STEP DESCRIPTION INIT/DATE (YPOI INIT/DATE
es/No)
L. 4.9 Nuts Torqued to /

so0  fe.lbe (Level ) & [su o A/- AL 1alu I

b.4.12 Final Torque on flange
Nuts - »* ft.lbs ¥

Comments/additional hold points:

YL [F B0 1 iy
.

4.4.1)2 Notify Shift Supervisor . zafs.. r¢ 10/

¢

’ 5.
4 L‘ T e
v!'vull} : z zirl ’j‘
{ ;

QC has reviewed this procedure for hold points ":f»o377€LfU[Q?
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VRGP 20427-¢ f/;,,,c/-g; % Moot |

Sheet | of |
DATA SHEI'T |
™ MAINTENANCE CLEANLINESS AND HOUSEKEEPING
Maintenance Work Order No. . | Ly L Date .3 ...
Maintenance Cleanliness and Housekeeping Standard Required
B ¢ D (Circle one)

Name of system or component requiring cleaning

CLEANLINESS STANDARDS

.} c D INIT/DATE
Metal clean Thin rust on Tight mill scale

surface, carbon steel OK. Carbon steel OX. Wt [ 3 dd 7
Rust allowable Rust allowable Rust which resjets >

2 8q/in per 15 #q/in per brushing. 3

1 aq/fe. 1 esq/fr. (o 1 ad

W¥® No particulates/particles removable by brushing. , O// <4
W** Fo oil, grease, or other orgenic films removeble

by brushing. ATy A
#** Perform closeout Step 4.3.5.b.6. Kagk? 43 AL
w4 No contaminants removable in large smounts by

viping. AR

Decon tools and equipment, e/ Bl

LA 2l
**% Finieh maintenance cleaning and housekseping
using Figure 1, "Maintenance Cleanliness and

Housekeaping Nendout"”. [/ pd a2
CoMMNTS:

s 2 7 Coaa 2 ol -f
Mm m ’Im/DAﬂ DATE RRSULTS REVIEWED
& 4‘; 3 o o ;’ ¥ ( ) mt”.‘
MAINTENANCE FORDMAN $IGRATURE) DATE ( ) Disapproved

**® (for all cleanliness standards)




IM-0004
Page 4 of 8

TASK 4 RECOMMENDAT [ONS
4.) Disassembly and Inspection

Disassemble the check valves in accordance with the requirements covered in
the Matntenance and Instruction Book §710-9y. s« o« Joce o il

NS 3.5 "

Record the breakout torque values of the nuts.
Remove the cap.

Measure the height of the studs above the body flange.

If the stud height above the fiange +5 less than 2.32 Inches, the studs are
fully engaged in the valve body.

If the stud height above the valve body flange fs more than 2.32 inches,
the stud 15 not fully engaged in the valve body.

Since tha valve has been leaking, 1t 15 necessary to clean the studs before
reassembly, To do so, it 1s recommencied that all studs be removed from the
body and cleaned to remove any boron deposits.

%ﬁ If the stud hefght 1s more than 2.32 inches, remove the stud and use a

bottoming tap (5/8 -11) to tap the stud holes to .96 to 1.00 inch. The
holes are predrilled to 1.10 ‘nches (see attached :tntch).if‘tloan the the
tapped holes and the studs, and lubricate the studs im accordance
instructions in the instruction Book using Fel-Pro N-5000 or equivaivent,

Dimensionally inspect the valve bonnet/cap to make swre there 15 no dishing

POINT g werping of the cap. If the cap {s dished or warped, 11 must be

evaluated before 1t s reused,
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IM-0004
Page 5 of 8

VTln|po¢t the seating surface of the cap to make sure there 15 no scratch

marks or wear marks at the gasket seating area. If 1t s scratched or
worn, take a skin cu of tin surface (.00) inch to 003 inch) with a surface
finish of 125-250 RMS,

Clean the gasket groove with acetore or suitable cleaning fluid making sure
not to scratch the surface.

Installation

Install the studs in *he valve body {n accordance with Instruction Book
paragraph 6.2.9. -

Measure the stud heights above the badbo flange and confirm that the
heights are less than 2.32 inches above the body flange face.

Obtain a new gasket from the warehouse and measure the gasket dimensions
pefore installation. The gasket dimensiong shall be:

0.0 4.49 « 000/ .047 inches
1.0 3.78 « .0)6/- .016 inches
Thickness 128 + .010/- .000 inch




IM-0004
Page 6 of 8

install the cap and tighten the stud nuts in accordance with m‘;;eﬂvn
Book paragraph 6.2.)) (Table 6-2B) as modified below . Tha torquing
sequence shall be:
Torque Level 1 25 ft -1b
Torque Level 2 60 fL -1b
Torque Level 3 150 ft -1b
Torque Level 4 170 ft b
O‘&nm After completing the torquing sequence, repea. the sequence one more time

HXD v
at 170 ft-1b to assure that al) the studs are well torqued.

dhnre WT[ LA R A

WAIT FOR | MOUR AFTER TORQUING ALL NUTS TO LEVEL 4 (SECOMD TIME) TO ALLOW THE
“SMIS 10 STABILIZE, RECHECK TORQUE LEVEL 4 FOR ALL STUD NUTS AND RETORQUE AS
NECESSARY TO 170 FT-LBS. THIS WILL BE THE THIRD CYCLE AY 170 FT-LBS.
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Attachmnet 1: Check Valve Body
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Attachment 2: Check Valve Bonnet/Cap
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© NUCLZAR PLANT MATNTENANCE WORK ORDER (CONTINUED' (2 oF 2)
 CONTROL NO. 18905286 02

MPL/TAG MO, -snm EQP CLS nncumou n.acmou
. A - .- WA RS WA B A T A A O O e B B O e e A e o
1120806035 uol 111 CHECK VALVE 3.0,C88,1500 mm $G1~ mm
1120806036 111 CHECK VALVE 3.0,C88,1500 1RBIB&4-SG1-4NIEL9

1208
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(CONTE 63714780 T VOGTLE ELECTRIC GENERATING PLANT PAGE

NUCLEAR PLANT MANAGEMENT INFORMATION SYSTEM
MAINTENANCE WALKDOWN INPUT FORM

4

MWO #: 18905286 RCN #: MEPM TAG #: 11208U6C36
PACKAGING INSTRUCTIONS
222:1TOOLS. N/A L L

QQ: CAUTION: MID-LOOP AND NO RHR FLOW 1§ REQUIRED.
_____ERECT SCAFFOLDIG.
REMOVE SHEETMETAL COVER AND INSULATION. 2
GRIND OUT WELD ON SEAL CAPS.

.. DISASSEMBLE VALVE.
INSPECT INTERNALS FOR ABNORMAL WEAR AND FULL SWING ON

_DISC ARM. IF ANY DEFECTS ARE FOUND NOTIFY SYSTEM
ENG./MAINT. ENG. FOR INSPECT i, #¢
;:; DO NOT REPLACE ANY PRESSURE BOUNDARY PARTS THAT'S NOT

1/ ON A SECTION X1 TRAVELFR, SECT. XI TRAVELER ¢ G0 //7 .
_.MMEJEB_ 26621-C. . .
MAINTAIN CLEANLINESS CLASS ~- B, —
s WELD ON NEW SEAL CAP PER WPCS (SEE MWO) "
(L7 _BODY & BONNET WHERE SEAL CAP WELD WAS aanovgp'l
QC/ANII TO PERFORM A VI=11 AT N.O.P./T,

____REINSTALL INSULATION/SHEETMETAL LAGGING. i
, #¢ WHEN VALVE IS DISASSEMBLED, INSERT A BOROSCOPE INTO THE

LINE AND INSPECT THE INTERNALS OF THE OTHER CHECK VALVE

|
=

1 -
LD“ ‘\Me."r F‘~[,IA‘ Y ifw n'.cs‘ﬂ ﬁ—,?







SPECIAL INSTRUCTIONS

WESTINGHOUSE STYLE B CHECK VALVE INSPECTION

(COMMITMENT # 16052) (RER 89-0278)

DISASSEMBLE AND JNSPECT CHECK VALVE PER
PROCEDURE 26621-C.

INSPECT FOR INDICATIONS OF WEAR, LEAKAGE, EROSION,
CORROSION, DEFORMATIONS, MISSING PARTS OR OTHER
ABNORMALITIES. PAY PARTICULAR ATTENTION TO INTERNAL
VALVE COMPONENTS SUCH Af DISCS, DISC ARMS, HINGE
PINS, ANTI-ROTATION LUGE, PISTONS, SPRINGS, LOCKING
DEVICES, SEATING/SEALING SURFACES, ETC., AS

APPL 'CABLE. DOCUMENT ANY FINDINGS,
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IEPPERATURE SENSOR ¢
FRIAL 8O, X386

} PO - 1 P35
iy RE<E T IR
WlN RATE 11X Tw w 1§47 - L% ) W &
S RBIAS. 200°F sOR 3% Ajus IR 1°F INCREASE “wilkyY 15 MIpUTE

TEPPERATURE LRSS STABIL{ZED AT APPROMISATELY 1°F SFLOW SETPOIRT AND WUAS Twew
DECREASED AY

ROTES

APPROXIMATELY Y0°F PER #INUEE

1. ML TFSIS VERE CERTORMED WNilw SUPPFLY ALD PRESSLRE AT APPROX )
EXCEPT TEST 2008 15 (55 PSIC)Y AND TEST RUN 14 (6% Psic)

2. AR EXCESSIVE AMOUNT COF COLT WATER APPRGESTLY CAUSED A SPasy CECREASE
IN GATER TENPSRATURE (FROM 172.2 10 155.5%F 1K ONE RIMSE). TW0 I
UTES LATEE THE TEMPERATURE RAD TNCEEASTD 12 179.4%F Ar » RAYE oOrf
APPRONIMAYELY 0%¢ FPER MIGUTE. T15-0 1RIPPER AND TS 1 PRESVRE Diecx
PEC AS L0W AS 4B.S PSIG. TERPERATURE MAS HELD AT APPROXIMGTIELY 180
FOR B85 WINITES PRICR 10 18ST %A

5. UNIFORM NATER TEMPERATIME WAS ROT MAINTAINED PARING TESY B
ESPECINLY BURING THE POMN RaMp SINCE TEE WATER MAS NOT  BF Jug
CIRCIRATED DURING TeF TES!

4. DURING PREVIOUS TESTING, THE ANBIENT TENPERATURE 1IN INE AREA AmOUSD
THE TERPECATURE SENSOR BOUSINGS WAS MEASURED WITH THE WATER BATE AV
200°F ARD WAS APPRONIMATELY 87°F AN ENVIRONMENTAL ESCLOMURE LAS
PLACED OVER THE SONSOR SOUSINGS ARD THE AMBIENT TEMPERATURE WAS ¢
SPOMLED TG 107°F (ORIGIRAL AMBIENT TEWPERATIRE « 20°F) #0R TES!

16 AND TO 67°F ((RISINAL AWE'ENT TEMPERATING 203 9@ TFSY RUW YT

S. TEST 2UNS 184 AND 138 VERE PESFORRED TO VEREFY ThAT THE SET201XY

CHANCES THAT OCOCURRED UUMING TEST PUNS 7 THROUGH 12 MERE NOT  CAUSE
BY A RAPID TEMPERATURE CHANGE.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

June 28, 1982
1E INFORMATION NOTICE NO. 82-20: CHECK VALVE PROBLEMS

Addressees:

All nuclear pownr reactor tacilities holding an operating license (OL) or
construction permit (CP).

Purgose:

This infermation notice is provided as a notification of potentially signifi-
cant problems pertaining to check valves. It is expected that recipients

will review the information for applicability to their facilities. WNo 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 (RHKR),
reactor core isolation cooling (RCIC), and core spray systems.

The vaives are similar in design and service to numerous other swing check
valves, manufactured by other companies, that have had simiiar problems in the
past. (Rer. LER 50-298/77-18, 50-255/81-37; AO 50-331/75-23, lE Information
Notices 80-41, 81-30 and 81-35)

Internal Damage to ALOYCO Valves:

During required modifications of the LPS] system at the Palisades Nuclear
Plant, Consumers Power Co. of Michigan reported that two of the four LPSI
swing check valves were ‘ound to have interna! 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 stil] attached to their clapper arms; however, valve seat and disc
sealing surfaces were damaged and leaks from the valves could have been
excessive.

s
820’210389 Wit
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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 ALOYCO about 1968. They are 6-inch swing=type check valves
with weld ends for attachment to Schedule 120 piping. A1) four valves were
mounted vertically with the flow direction upward.

The swing check valves have an inline configuration with a ballooned or
expanding 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. 1f 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 tie
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.) DOuring 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 12 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 (PSI and high-pressure
safety injection (4PS]) 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 tc perform periodic
Teak-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
whose piping leads outside containment. Event V is definea 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 simultaneous!. render inoperable some of the equipment needed
to mitigate a LOCA.

Prablems 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 assembiy to body interference and excessive packing friction, (2)
excessive wear at hinge arm/disc stud interface, and (3) disc stud breakage.
"he 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 Interferance and Excessive Packing Friction

The interference problem was attributed to tolerance buildup by the valve
manutacturer. 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 HMinge 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 bLeen 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 M"2cific valves in this case. In the safety
related valves, the licensee is replacing the CAL1S discs with discs manu-
factured from AS16 Grade 70 plate with a stud fabricated from the same
material threaded and welded to the disc. In the RCIC and HPCl exhaust
systoms, he swing check valve is being replaced by a 1ift check valve.
The inherent damping action of this type valve is believed by the licensee
to mike 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.

2?/ &ln. Director

Divis of Engineering
and*Quality Assurance

Technical Contact: M. S. Wegner
301-492-4511

Attachment:
List of Recently Issued 1£ Information Notices
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LIST OF RECENTLY ISSUED
1E INFORMATION NOTICES

Attachment
IN 82-20
June 28, 1982
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Constructian Permit

[nformation 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 Al]l power reactor
Radicactive Material by facilities holding
workers an OL or CP, other
specified licenses
82-17 Overpressurization of 6/10/82 All power reactor
Reactar Coolant System facilities holding
an OL or CP
82-16 HPCI/RCIC High Steam Flow 5/28/82 A1l 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
reastor facilities
holding a CP
82-14 TMI-1 Steam Generator/Reactor 5/12/82 All power reactor
Coolant System Chemistry/ facilities holding
Corrosion Problem an OL or CP
82-13 Failures of Genera) Electric 5/10/82 All power reactor
Type HFA Relays facilities halding
an OL or CP
82-12 Surveillance of Hydraulic 4/21/82 All power reactor
Snubbers facilities holding
an OL or CP
82-11 Potential Inaccuracies in 04/09/82 All power reactor
Wide Range Pressure I[nstru- facilities holding
| ments used in Westinghouse an OL or CP
' Designed Plants
4
CL = Operating License
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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 TG LOW FLOW CONDITIONS

Addressees:

A1l nuclear power reactor facilities holding an operating iicense (OL) or a
construction permit (CP).

PurEOse:

This notice is provided to alert recipients of a potentially significant safety
problem pertaining to check and stop check valves failing under low flow
conditions. It is expected that recipients wil) 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 svstem 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
§?me time preventing backflow through the steam line in the evert of a steam
ne 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 MOV, 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-
iar, the disc assembly. In many cases (three in tlovember and four in January),
the disc guide stud nao broken off from the disc. This allowed the disc to
become cocked 1n the valve and prevented full closure (thus defeating both the
check and stop Teatures 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 have caused damage o equipment and components in the
flow path.
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Page 2 of 2

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 & 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 If Information Notice 82-26, "RCIC
and HPCI Turbine Exhaust Check Valve Failures." 1In this case the )ow 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 & 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 possibie 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.

A
g '\r/ o I
dward orcan, virector

Divisiony of Emergency Preparedness
and Engineering Response
Office of Inspection and Enforcement

Technical Contacts: George A. Schnebli, RII
(404)331-4875

Richard J. Kiessel, IE
(301)492-8119

Attachments:
1. Sketch of Stop Check Globe Valve
2. List of Recently Issued IE Information Notices
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LIST OF RECENTLY ISSUED
IE INFORMATION NOTICES

Attachment ?2
IN 86-09
February 3, 1986

Tnformation Date of

Notice No. Subject Jssue lssued to

86-08 Licensee Evert Report (LER) 2/3/86 A1l power reactor
| Format Modification facilities holding
| an OL or CP

86-07 Lack Of Detailed Instruction 2/3/86 A1l 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 0f Lifting Rig 2/3/86 1 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 A1l PWR facilities
| Failures And Ring Setting holding an OL or
i Adjustments cp
[ 86-04 Transient Due To Loss Of 1/31/86 A1l power reactor
l 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
l Environmental Qualification facilities holding
| Of Limitorgue Motor Valve an OL or CP
| Operator Wiring
| 86-02 Failure Of Valve Operator 1/6/96 A1l power reactor
| Motor During Environmental facilities holding
| Qualification Testing an OL or CP
t 86-01 Failure Of Main Feedwater 1/6/86 All power reactor

Check Valve Causes Loss Of
Feedwater Sy. n Integrity
And Water-Ham. Damage

facilities holding
an OL or CP

OU = Operating License
CP = Construction Permit
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5SINS No.: 6835
IN BR.17

UNITED STATES
NUCLFAR REGULATORY COMMISSION
UFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, DC 20558

March 31, 1983

INFORMATION NOTICE NO. 83-17: ELECTRICAL CONTROL LOGIC PROBLEM RESULTING
IN INOPERABLE AUTO-START OF EMERGEN.Y DIESEL
GENERATOR UNITS

Addressees:

A1l nuclear power reactor facilities holding an operating licensee (OL) or
construction permit (CP).

Py 50

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-
ties. 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 technica! specifi-
caticn requirement, Specifically, this test is performed to verify the cap-
ability of the emergency diesel generators (EMDs) to load-shed and relcad the
essent:a11emergency 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 1n?ection 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 respond to an auto-start call upon resetting
its shutdown relay.

When the licensee investigated the event, he found that the periondic test
procedure used to conduct this test did not spezifically address a 60-second
time delay feature in the diese) generator's restart circuitry, The purpose of
this time delay is to allow the diese) generator to come to a complete stop
before attempting a restart. This time delay prevents fuel from being supplied
to the diesel generator for 60 seconds after the shutdown relay has been
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 sianal 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,

e L rTwn e
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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 activating 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 associaied 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 legic problem was identified
which is identical to the problem at North Anna Unit 2 Station. Subsequently,
the Ticensee implemented a design change which now allows fuel to be supplied
into the diesel unit concurrent with the logic signal calling for diese)
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 control logic problem, as
iiscussed, 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 diese! 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,
' For

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 Motices
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LIST OF RECENTLY ISSUED
1E INFORMATION NOTICES

Attachment
IN 83-17

March 31, 1983

Tnformation Date of
Notice No. Subject Issue Issued to
83-16 Contamination of the Auburn 03/30/83 A1l Material
Steel Property with Cobalt-60 licensees
83-15 Falsified Pre-Employment 03/25/83 A1l power reacter
Screening Records facilities holding
an OL or CP
83-14 Dewatered Spent lon Exchange 03/21/83 A1l power reactor
Resin Susceptibility to facilities holding
Exothermal Chemical Reaction an OL or CP
83-13 Design Misapplication of 03/21/83 A1l power reactor
Bergen-Paterson Standard facilities holding
Strut Restraint Clamp an OL or CP
83-12 Incorrect Boron Standards 03/18/83 A1l power reactor
facilities holding
an OL or CP
83-11 Possible Seismic Vulner- 03/14/83 A1l power reactor
ability of 01d Lead Storage facilities holding
Batteries an OL or CP
83-10 Clarification of Several 03/11/83 A1l 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 hnlding
an OL cr CP
83-08 Component Failures Caused 03/09/83 A1l power reactor
by Elevated DC Control facilities holding
Voltage an OL or CP
83-07 Nonconformities with 03/07/83 A1l power reactor

Materials Supplied by Tube
Line Corporation

facilities holding
an OL or CP

OC = Operating License
CP = Construction Permit
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTCN, D.C, 20555

August ) ) 1983

IE INFORMATIUN NOTICE NO, 83-51: DIESEL GENERATOR EVENTS
Addressees:

A1l nuclear power facilities holding an operating license (OL) or a construction
permit (CP),

Purgose:

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 1s expected that
recipients will 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 diese) 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 &
conscientious maintenance and inspection program as well as monitoring equip-
ment through a plant's trend program, Some licensees have instituted such a
program to determine the underlying cause of the failures (see IE Information
N-tice 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,
cocling water heat exchangers that were found to be ineffective after a certain
period of time because of tube fouling were replaced. Cooling jacket circulating
water pump bearings are inspected for wear - -d replaced in certain intervals.
Pressure switches and timers have been founu with drifting setpoints and were
recalibratea or replaced frequently.

tecav,e of the large number of diese) generator events it is not feasible to
deacribe all the events reported. Howeve: , Attachment 1 to this information
notice gives several representative examples and corrective actions taken.
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If there are an/ questions regard1n8 this matter, please contact the Regional
Administrator v the appropriate NRC Regional Office, or this office.

~ ” "' o" .
LLbbls e,

P‘ Edward L, Jordap,/ Director
Division of Emergency Preparedness
and Engineering Response
Office of Inspection and Enforcement

Technical Contact: Wolfgang Laudan, IE
301-492-9759

Attachments:

1. Selected Exampies of Licensee Event Reports
Related to Emergency Dinsel Generators

2. List of Recently Issued It Information Notices
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SELECTED EXAMPLES OF LICENSEE EVENT REPORTS AND VENDOK REPORTS
RELATID TO EMERGENCY DIESEL GENERATORS

QUAD-CITIES 2, OCIOBEK &, 1u82

Durin? the monthly preventive maint nance testing of Unit 2 diese! generator,
the clesel tripped on h17h temperature 10 minutes after loading., The cause
was determined to be fouling in the cooling water heat exchanger, The heat
exchanger was replaced and the diese) testing wes satisfactorily completed,
The licensee placed the heat exchanger on o preventive maintenance schedule
for cleaning,

SEQUOYAM 2, OCTOBER 20, 1962

During a performance *-<t of diese! generator IB«B, the cooling jacket circulating
water puvp on the diesw) g:nerator was found to be Tnoperable as & result of a
vall bearing fatlure in the pump, The bearing was replaced and the diese)
generator was returned - ervice,

SUSQUEHANNA, OCTOBER 27, 1962

During a performance test of a diese! enerator, the diese’ generator tripped
on high vibration, It was postulated that a vibration switoh and a pressure
regulator were both invoived in the trip, Both were repaired and the diesel
generator was returned to service, The equipment will be monitored through
the plant's trend program,

BRUNSKICK 1, NOVENBER 6, 1432

buring a quick start testing program of dissel gonorator No. 4, the diese)
generator tripped on "low lube 011 pressure.” The same problem occurred :

days later on the same unit, Both everts resulted from intermittent faiiures
of the “Tow Tube 21! pressure start time relay” (STR), The relay imed out
betor2 ectual pressure was above the low trip setpoint, The rela, was replaced
and the diesel testing was satisfrctorily completed.

DRESOEN 3, NOVEMBER 9, 1987

During a Unit 3 diesel generator surveillance tést, the diesel generator tripped
on low cooling water pressure, A defective )ow cooling water pressure switch
caused this event, The switch was replaced and the testing was satisfactorily
completed,

RANCHO SECO, MAY 25, 1983

During startup testing, the diesel generator would not reach full operating
tpeed. The Woodward governor speed adjustment on the unit stopped at about
650 rpm. It was found that the peinter disk was hanging up bebind the dia)
plate, The manufacturer recormended filing about 1/16-inch off Lhe pointer
disk to allow free movement, After that the diese) achieved proper suszed,
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IN B3-8]
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Page 2 of 4

LOUTS ALLLS PEPORTED TWO DIFFERENT POTLNTIAL PROBLEMS, MAY 20, 1983

(Louts Al11s fs the successor to Belouit Power Systems, Inc,, and to Colte
Fairbanks Engine Division)

1. At the diesel generator in the Clinton Nuclear Plant, & three-phase
rectifier assembly in the exciter was not connected in parallel, which
could caouse field winding insulation to deteriorate. Louis Allfs field
service took corrective action by making the necessary connections,

2. Detroit Edison experienced high vibration or 1ts diese) generator. The
cause was loose pole wedges. Louis Allis performed & detailed engineerin
evaiuation of this problem and found that ir 1976 & material change ‘rom
HRS 1020 stee] to 1045 stee) was made. This means that diesel generators
manufactured before this change mug experience Lie same loose pole wedge
grob’cm. The affected plants are Fermi, Millstone Unit 2, and Hatch,
l::;. plants were notified by copy of the Part 2] report dated May 20,

TRANSAMERICA DELAVAL - 1981 TO 1983

The ?anufacturor reported the following turbocharger thrust bearing lubrication
problem:

The design of the lubricating oi] system permits the oi) flow to the turbo-
charger bearing only when the diesel generator is running, When the diese)
generator 15 in the standby mode, the turbochar?or bearing lube o1l system 1is
bypassed to prevent a possible fire hazard should pressurized oil leak around
the bearing seals onto hot impellers, Therefore, during startup, & sufficient
amount of 011 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 after 100 hours of operation
was equivalent to 15,000 to 20,900 hours of continuous operation.

To ensure proper lubrication during startup, a design modification in the form
of a lubrication o1] 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
operctin? procedure. Before a monthly start, an operator would manually run
the auxiliary Tube 011 pump for 30 to 60 seconds and confirm lube o] pressure.
In the event of an emergency start, the bearings will function until ofl
pressure is developed.

N I A e P U W nm— p_—
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Transamerica Delaval reported that the following nutlear sites were a“fected:

Shoreham Perry WPPSS 4

Grand Gulf Bellefonte Midland 1 & 2
Catawba WPPSS 1 Hartsville
San Onofre Comanche Peak 1 & 2 Phipns Bend

The 1icensees of the above plants were notified by copy of Transamerica Delaval
Part 21 report vated September 19, 1980,
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No specific action or written response is required by thic information notice,
If you have any questions about this matter, please contact the Regional
Administrator of the appropriate NRC regional office or this office,

ard L. Jord
Division ot Emérgency Preparednes
and En,in&cring Response
Office of Inspection and Enforcement

Technical Contact: Eric W, Weiss, IE
(301) 4%2-9005

Attachments:
1. Simplified D1a?ram [1Tustrating Abnormal Breaker Alignment
2, List of Recently lssued If Information Notices
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LIST OF RECENTLY 1SSUED
1E INFORMATION NOTICES

Attachment 2
IN B5-28
April 9, 1985

Thformation “Tate of
Notice Mo, Subject 1ssue lssued to
85.27 Notifications To The NRC 4/3/85 A1l power reactor
Operations Center And facilities holding
Reporting Events In Licensee an OL or CP
Event Reports
B5-26 Vacuum Relief System For 4/2/85 A1l BWR facilities
Boiling Water Reactor Mark havin? a Mark | or
I And Mark 11 Containments Mark 11 containment
and holding an OL or
cp
85-25 Consideration Of Thermal 4/2/85% A1l power reactor
Conditions In The Design And facilities holding
Installation Of Supports For an OL or CP
Diesel Generator Exhaust
Silencers
85.24 Fatlures Of Protective 3/26/85 All power reactor
Coatings In Pipes And Heat facilities holding
Exchangers an OL or CP
8523 Inadequate Surveillance And  3/22/R5 A1l power reactor
Postmaintenance And Post- facilities holding
modification System Testing an OL or CP
85.22 Failure Of Limitorque Motor- 3/21/8% ATl power reactor
Operated Valves Resulting facilities holding
From Incorrect Installation an OL or CP
0f Pinon Gear
85-21 Main Steam l[solation Valve 3/18/85 A1l PWR facilities
Closure Logic holding an OL or CP
85-20 Motor<Operated Valve Failures 3/12/8% A1l power reactor
Due To Hammering Effect facilities holding
an OL or CP
A5-19 Alleged Falsification Of 3/11/85 A1l power reactor

Certifications And Alteration
Of Markings On Piping, Valves
And Fittings

facilities holding
an OL or CP

OL ~ Operating License
CP = Construction Permit
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when an EOG is secured from operation, the control circuit logic places it in
the maintenance shutdown control mode. In this mode, the control legic opens
its output breaker and reduces its speed from 200 to 600 rpii.  The EDG then
fdles at 600 rpm for 15 minutes before coasting down to rest.

If a LOOP should occur while an EDG 1s 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 contral logic senses that the EDG
output breaker is closed, opens the breaker, and resets the 15-minute timer for
the maintenance shutdown control mode. As soon as the E0G 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
proress 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 logfc immediately upon receipt of an undervoltage signal,

The Rancho Seco plant utilizes General Motors (GM) Model 20-465-E4 diese!
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. Bechte)l has advised the NRC
that the Rancho Seco diesel generator control logic 1s 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 abaut this matter, please contact the Regional
Administrator of the appropriate regional office or this office,

/
- /
{\, [ otddn
“Fdward L. Jordan, Director
Division of Emergency Preparedness
and Endineering Response
Dffice of Inspection and Enforcement

Technical Contact: W. Swensorn, NRR
(301) 492-7876

R. Singh, IE
(301) 492-8985

Attachment: List of Recently lssued Information Notices
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IE INFORMATION NOTICES

Attachment |
IN 85-73
August 23, 1985

Trnformation Date of

Notice No. Subject Issue Issued to

85-72 Uncontrolled 'eakage Of 8/22/8% A1l power reactor
Reactor Coolant Outside facilities holding
Containment an OL or CP

85-71 Containment Integrated Leak B/22/8% A1l power reactor
Rate Tests facilities holding

an OL or CP

85-70 Teletherapy Unit Full 8/15/8%5 A1l material
Calibration And Quaiified licensees
Expert Requiremerts (10 CFR
35.23 And 10 CFR 35.24)

85-69 Recent Felony Conviction For 8/15/8% All power reactor
Cheating On Reactor Operator facilities holding
Requalification Tests an OL or CP

85-68 Diese! 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 8/12/8% Materials and fue)

Rev. 1 800 Series Badge Thermo- cycle licensees
Tuminescent Dosimeter (TLD)

Elements

85-67 Valve-Shaft-To-Actuator Key 8/8/8% All power reactor
May Fall Out Of Place When facilities holding
Mounted Below Horizontal Axis an OL or CP

85-66 Discrepancies Between 8/7/8% All power reactor
As~Built Construction facilities holding
Drawings And Equipment an OL or CP
Installations

85-65 Crack Growth In Steam 7/31/85 A1l 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. 21855

November 27, 1985
1€ INFORMATION NOTICE NO. 85-91: LOAD SEQUENCERS FOR EMERGENCY DIESEL GENERATORS

A1l nuclear power reactor facilities holding &n operating license (OL) or a
construction permit (CP).

Purpose:

This information notice is provided to advise licensees and applicants of
potential do;ign deficiencies that could bypass load seguencers, 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.

Qgggrig;ion of g‘rcggs;gnceg:

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 1ikely 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 standby transformer. The plant design obgoctivo 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 avai‘nbii?t 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 diese] generator load
sequencers to be bypassed,

To justify continued safe operation, the )icensee 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.
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For the longer term, the 1icensee 16 developing a permanent design change
which is to be reviewed by the NRC,

Qigggssign:

The design of the electric power system at the Duane Arnold nuclear plant
inciutes features to sequence [SF loads onto the EDGs, but not to sequence
loads 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 1s necessary
to ensure that failures of various types do not result in implementation of
the imgroper objective. In this case, the logic was designed so that if
source of ¢ffsite pover is "available" (such as at either the standby trans-
forwer sg the startup transformer) the £SF )oad sequencers would be bypassed.
Thus, i the standby transformer were lost, causing a loss of power to the
safetv-related loads, the logic would still indicate offsite power as available.
This aesign was provided by Bec!ite! Corporation.

The 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, Genera) 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 E5F buses. This deficiency
existed in the original plant design and was not ¢iscovered when the design was
reviewed again by the licensee after the loss of tne unit auxi) ary transformer
in October 1984,

No specific action or written ‘esponse 1s 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.

zh/ ordan, Director

Divisiof A Emergency Preparedness
and EMGineering Response
Office of Inspection and Enforcement

Technical Contacts: J. T. Beard, NRR
(301) 492-7465

Eric Weiss, IE
(301) 492-900%

Attachment: List of Recently Issued IE Information Notices



L1ST OF RECENTLY 1SSUED
{E INFORMATION NOTICES

Attachment |
IN 8591
November 27, 1985

Tnformation Date of
Notice No. Subject Issue Issued to
85-58 Failue Of A General Electric 11/19/85 A1l power reactor
Sup. 1 Type AK=2-2% Reactor Trip facilities designed
Breaker by B&W ana CE holding
an OL or CP
85-90 Use Of 5011!02 Compounds In  11/19/8% A1l 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
railure 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 Hazerds 0f lnerting 11/18/8% A1) power reactor
Atmospheres facilities holding
an OL or CP, and
fuel facilities
85-86 Lightning Strikes At Nuclear 11/5/85% A1l power reactor
Power Generating Stations facilities holding
an OL or CP
85-85 Systems Interaction Event 10/31/8% Al)l power reactor
Resulting In Reactor System facilities holding
Safety Relief Valve Opening an OL or CP
Following A Fire-Protection
Deluge system Malfunction
85-84 Inadequate Inservice Testing 10/30/8% A1l power reactor
Of Main Steam Isolation Valves facilities holding
an OL or CP
85-83 Potential Failures Of General 10/30/85% A1l power reactor
Electric PK-2 Test Blocks facilities holding
an OL or CP
0T = Operating License

CP = Construction Permit
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Q]lggsgion

| 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
minimize the probability of losing the onsite sources when power from the
offsity transmission network (grid) is disturbed or lost. More specifically,
the NRC Stangard Review Plan prohibits the use of EDGs for purposes other than
supplyin? standby power, when needed, and permits interconnection of the onsite
and offsite sources only for short pericds of time for the purpose of £EDG Toad
testing, Ourinn 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 1ikely to be more o
a hindrance than a help. 1f an EDG is paralleled with the 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 Genaral Design
Criterion 17. To serve as a dependable backup power source, th. .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. 1f dummy loads are not included in the plant dosi?n, 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
Diese! Generator Reliability," indicates that running an EDG at no~load or light
loads may cause other EDG problew.,

Another scheme suggested was to run the EDGs on the safety buses but to
isolate these buses froum 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 accidert 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
appropriote actions such as management directives and training to preclude
similar problems from occurring at their facilities.
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LIST OF RECENTLY ISSUED
1E INFORMATION NOTICES

Attachment
IN B4-69
August 29, 1984

Tnformation “Date of

Notice No. Subject Issue 1ssved to

84-68 Potentia)l Deficiency in 0B8/21/84 All power reactor
Improperly Rated field facilities ho'ding
Wiring v Solenoid Valves an OL or CP.

Ba-67 Recent Snubber Inservice 08/17/84 A1)l power reactor ‘
Testing with High Failure facilities holding
Rates an OL or CP, ‘

B4-66 Undetected Unavailability 08/17/84 All power reactor
of the Turbine-Driven facilities holding
Auxiliary Feedwater Train an OL or CP,

84-65 Underratod Fuses Which May 08/16/84 A1l power reactor
Adversely ~ffect Operation facilities holding
of Esvential Electrical an OL or CP,
Equipment

84-64 BWR High=Pressure Coolant 08/15/84 A1l BWR licensees
Injection (MPCI) Initiation and applicants for
Seal-In and Indication an OL.

84-63 Defective RMR Replacement 0B8/13/88 All power reactor
Piping facilities holding

an OL or CP,

84-62 Therapy Misadministrations 08/10/84 A1l NRC licensees
To Patients Underqoing authorized to
Cobalt-60 Teletherapy possess and use
Treatments sealed sources in

teletherapy units.

84-61 Overexposure of Diver in 0g/o8/84 A1l 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
Respirater Filters To Meet facilities holding
Efficiency Requirement an OL or CP,

84-59 Deliberate Circumventing of 08/06/84 A1l power reacter

Station Health Physics
Procedures

facilities holding
an OL or CP,

BL = Operating License
CP = Construction Pevmit
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UNITED STATES S 1 q.a
NUCLEAR REGULATORY COMM]ISSION '
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, DC 20555

February 24, 1986

f

1€ INFORMATION NOTICE NO. B4+69, SUPPLEMENT 1. OPERATION OF EMERGENCY DIESEL
GENERATORS

Addressees:

A1l nuclear power reactor facilities nholding an operating license (OL) or a
construction permit (CP).

Purpose:

"nformation Notice B4-69, issued on August 29, 19¢4, was provided to alert
recipients of potentially significant safety problems that can arise when one

or more onorqo::‘ diese! generators (EDGs) are operated in modes other than the
prescribed standby service mode, such as loaded on non-emergency buses parallel
with offsite r sources. The purpose of this supplement is to reemphasize
the need for licensees to review the information grovidod in IN 84-69, in addi-
tion to the information contained herein, for applicability to their facilities
and consider actions, 1f appropriate, to preciude similar problems at their
faciiities. However, suggestions contained in this supplement du mot 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 Headguarters 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 1 hour after the declaration of an inoperable EDG and
every 8 hours thereafter. Because of a concern about increased EDG wear and
reduced overal) EDG relfability, the licensee chose %o keep the EDG running
loaded parallc . the offsite grid rather than fast starting the EDC 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 EOG was
operable per Technical Specifications while running in parallel with the
offsite power system. The licensee indicated also that it was aware of IN
B4-69 and had implemented procedures that prohidited operating the EDG parallel
to the grid during inclement weather (e.g., 1ightning, heavy winds)
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Discussion:

When an EDG is operated connected to offsite or nonvital loads, the emergency
power system is not independent of disturbances ci 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 power system could result in both a loss of offsite power and a
disabling of t ronaining ouorgoncy power source. Although the events described
in IN B4-69 occurred due to weather conditions, the concerns of the IN apply to
parallel operation of EDGs with non-emergency loads at all times.

If a fault develops while the EDG is connected to non-emergency buses, EDG
availability for su sequent onorvoncy demands may be affected. 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 the
lockout, In such cases, the EDG is recoverable, but the timeliness of its

cvai}ability 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
Jinked with the ¢ osing of the EDG output breaker or with detection of loss of
voltage on the bus. If the EDG does not trip, conditions are not roper for
the designed operation of the load sequencers. Censequently, the EDG cannot
perform automatically in a manner comparable to that of having the EDG in fts
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 manua)

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, 19885,






Attachment 1
IN B84-65, Suppiement 1
February 24, 1986

LIST OF RECENTLY ISSUED
IE INFORMATION NOTICES

Trformation Date of

Notice No. Subje Issue Issued to

86-10 Safety Parameter Display 2/13/%6 £11 power reactor
System Malfunctions facilities holding

an OL or CP

86-09 Failure Of Check And Stop 2/3/86 Al gowor reactor
Check Valves Subjected To facilities holding
Low Flow Conditions an OL or CP

86-08 Licensee Cvent Report (LER) 2/3/86 A1l 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
Precautiuns During Maintenance an OL or CP
And Testing Of Diese) Generator
Woodward Governors

86~06 Failure Of Liftinf R1? 2/3/86 Ail 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 A1l PWR facilities
Failures And Ring Setting holding an OL or
Agjustmenis cp

86-04 Transient Due To Loss Of 1/31/86 Al gouor reactor
Power To Integrated Contro) facilities hulding
System At A Pressurized Water an OL or CP
Reactor Designed By Babcock
& Wilcox

86-03 Potential Deficiencies In 1/14/86 A1l 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 A1l power reactor

Motor During Environmenta)
Qualification Testing

facilities holding
an OL or CP

0L = Uperating License
CP = Construction Permit
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SSINS No.: 6835
IN 86-73

UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

August 20, 1986
IE INFORMATION NOTICE NO. 86-73: RECENT EMERGENCY DIFCCL GENERATOR <3¢ EMS

Addressees:

A1l nuclear power reactor facilities holding an operating license or &
construction permit.

Purpose:

This notice is to alert addressees to vibration-induced fuel line wear and of

a deficiency in the decign of the field fiach circuitry on nuclear plant emer-
gency diesel generators. Recipients are expected to review the information for
appliczoility to their facilities and cor ;ider 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 diese! engine. The diesels
are Cooper-Bessemer model KSV-16-T, 600 rpm, 4 stroke, 16 cylinder units with
Tow total operating hours.

Fuel line damage was caused by vibration from the diese! engine and fuel system
puisation induced by rapid, repeated cycling of a fuel system relief valve.

This valve relieves from the low pressure fuel system via a cooler to the fuel
day tank to control low pressure fuel system pressure. The manufacturer proposes
to correct the problem by inserting plastic sleeves between the fuel line and

‘ts 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 diese)
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

B60B18CO8RY9
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Page 2 of 2

this idle period an emergency start signal were received, the DG would accelerate
to the normal 900 rpm eperating speed, but the generator field would not be
flashed and an outnut voltage therefore would not be developed.

This probiem has alsc 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 past
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 wil) occur if an emergency start signal

is received during the 450 vpm coo)down period. Field flash would be needed
under these circum.tances because the se)f-exc’ cation path is interrupted early
in the shutdown sequerce.

The corrective action proposed by the DS manufacturer is to modify the contro)
circuitry to eliminate the speed dependence of field flash reset.

No specific action ¢r 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.

‘?w o1 b
dward Jordan, Director
Divisign/of Emergency Preparedness

and ineering Response
Cffice of Inspection and Enfurcement

Technical Contact: Kevin Wolley, If
(301) 482-8373

Attachment: List of Recently Issued If Information Notices



LIST OF RECENTLY ISSUED
IE INFORMATION NOTICES

Attachment 1
IN 86-73
August 20, 1986

Tnformation Date of

Notice No. Subject . Issue Issued to

86-72 Fatlure 17-7 PH Stainless 8/19/86 A1l power reactor
Steel Springs In Valcor faciiities holding
Valves Due to Hydrogen an OL or CP
Embrittiement

86-71 Recent Identified Problems 8/19/86 All power reactor
With Limitorque Motor facilities holding
Operators an OL or CP

86-70 Spurious System Isolation 8/18/86 A1l GE BWR facilities
Causea By The Panalarm Mode) holding an OL or CP
86 Thermocounle Monitor

86-69 Scram Solenoid Pilot Valve 8/18/86 A1l BWR facilities
(SSPV) Rebuild Kit Problems , holding an OL or CP

86-68 Stuck Control Rod 8/15/86 A1l BWR facilities

holding an OL or CP

86-67 Portable Moisture/Density 8/15/86 A1l NRC licensees
Cauges: Recent Incidents And authorized to possess,
Common Violations Of Require- use, transport, and
ments For Use, Transportation, store sealed sources
And Storage

86-66 Potential For Failure Of 8/15/86 A1l power reactor
Replacement AC Coils Supplied facilities holding
By The Westinghouse Electric an OL or CP
Corporation For Use In Class
1E Motor Starters And
Contractors

86-65 Maifunctions Of ITT Barton 8/14/86 A?] power reactor
Mode! 580 Series Switches facilities holding
During Requalification Testing an OL or CP

86-64 Deficiencies In Upgrade 8/14/8¢ All power reactor

Programs For Plant Emergency
Operating Procedures

facilities holding
an OL or CP

OL = Operating License
CP = Construction Permit
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IN 88-78
September 16, 1988
Page 2 of 2

Discussion:

The anti-pump circuit configuratic. will protect large breakers fiom rapid
cycling and, 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
bgraker anti-pump relay until the undervoltage condition on the 4-kV boards
clears,

The circuit 1s desioned such that following a LOP, the undervoltage condition
must exist for at least 5 seconds and the diese) must reach rated speed before
the diesel generator output breaker will close on the bus. Once the breaker
has closed, the closure spring recharge motar 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 1t will seal in and lock open
the breaker,

During the Browns Ferry event, the EDG output breaker closed § seconds after
the LSP signal, the undervoltage 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-kV 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-puro relsy because the undervoltage condition occurred hefore
the breaker charging spring was fully charged. Thus, the breaker could not

be closec fiom 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 1ts contact in the anti~pump coi) seal-in path will cpen 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 five 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.

(8) 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 Togic permissives
are satisfied. The anti-pump relay prevents the circuit breaker from cyclina
if attempts are made to hold the breaker closed against a valid trip signal.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF NUCLEAK REACTOR REGULATION
WASHINGTON, D.C. 20585

December 19, 1989

NRC INFORMATION NOTICE NO. 89-87: DISABLING OF EMERGENCY DIESEL GENERATORS
BY THEIR NEUTRAL GROUND-FAULT PROTECTION
CIRCUITRY

Addressess:

A1l holders of operating licenses or construction permits for nuclear power
reactors.

Purgose:

This information notice is intended to alert addressees to possible uncon-
sidered failure modes in which emergency diesel generators could be rendered
fnoperable as & 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 writter response
is required.

Description of Circumstances:

On May 25, 1989, a plant engineering design review at Perry Unit 1 revealed

@ design anomaly whereby ground faults on emergency diesel generator 'oads
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 neutra)
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 hi?h 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 .econd ground occurs and causes a
phase-to-phase fault,

89}2130473
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TYPICAL HIGH RESISTANCE NEUTRAL GROUNDING SYSTEM
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PNEUMATIC TIME DELAY RELAY SETPO

LR S PO

DESCRIPTION OF CIRCUMSTANCES

Millstone Unit 2 and North Aans Unit I ilities experienced
repested digsel-generator starting fa:;ureb several of which
investigation revealed were ceaused by setpolnt drift on the
poeumatic time delay relays used in the comtrol circuitry for
the diesel-generator. The relays involved sre identified ss
ITE Imperial, Catalog Nos, J20T3/J13P20 and JIQT3/JI3R30. The
ffected diessl~generators are Fairbanks Morse Units by Colt

Industries.

These types of time delay relays are used in several differant
ap;li:a:«cu in the contrsl circuitry for the diesel~generstor,
One of these relays is used to bypass the no 1 low eil pressure
shutdown functions during dissel-generator startup. At Millstone
Unit 2 the relay had drifted approximately 10 seconds from the
required 20 second delay which allowed the low oll pressure trip
edrcuit to shut down the diesel-gensrator before the oil pressure
had time to build up., At North Aana Unit 1, excessive drift of
sipdler ITE time delay relays was also cbservad during preocpera-
tional testing of the diesel-gunearators.

4 -
an
ri
| !

ITE Imperial has &

dentified the time delay relays invelved at
Millstone Unit 2 as coming from the 1972 and 1977 preduction runs.
Tht catalog specification for .is vintage of relays requires &
rip~point setting repeat accuracy of 2 13 perceat, Units manu-
late

r have damv“ trated & repeat accuracy of

fan ; n 1894 Ay
~65CUXQd iw 4¥7/8 O3
ent, well within the catalog specification of

£ 3 to 4 per

L ¢ ]
i
”

percent.
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Menth 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 timer head, The first twe or three digits indicate the month
end year or production., (The last four digits provide other coded
information,) For example: 124056 indicates a production date of
January 1972; 1234056 indicates a production date of December 1973,

Accoriing to the time delay relay manufacturers, the potential for
setpoint drift 1s a common characteristic of most pneumatic relays,
irrespective of manufacturer. The magnitude of setpoint drift is
related to the repest accuracy specified for the device and the mods
in which it will operace, that is, snergized or de-energized, In
most ceses energized units tend to be susceptidle to grester devia-
tions from setpoint because of the tenmperature effects on the internal
parts of the unit,

ACTION TO BE TAKEN BY LICENSEES AND PERMIT HOLDERS!:

For all power resctor fecilities with an operating license or com-
struction permit:

1. I1f you have been notifiud of the potential problem, describa
the actions teken regarding corrective measures to identify
and resolve any setpoint drift problems with the ITE time
delay relays.

2. 1In addition to Item | above, pneumatic time delay relays
intended for use in safety related systems and specifying
& vapeat accuri:y range of = 15 percent or greater should
be denonstruted to provide satisfactory operation, You are
requested to provide your basis for concluding that existing
poeumatic time delay relays are functioning as required, or
provide your plans to assure satisfactory cperution,

Reports for facilities with operating licenses should be submitted
within 30 days after receipt of this Bulletin, and reports for
facilities with construction permits should be submitted within

60 days after receipt of this Bulletin. Your report should include
the date whes the above actions wire or will be completed.
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Reports should be subnmitted to the Director of the NRC Regional Office
and & copy should be forwarded to the NRC Office of Inspection and
Enforcement, Divieion of Reactor Inspection Programs, Washington,

D. €. 2083S.

Approval of uic requirenents for reports concerning possible generic
problemse has been obtained under 44 *J.85.C 3152 from the U. 8. General
Accounting Office. (GAO Approvael B-180255 (RO072), expires 7/31/77)
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NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20585

December 9, 1977

IE Circular 77-16

EMERGENCY DIESEL GENERATOR ELECTRICAL TRIP LOCK-OUT FEATURES
Description nf Circumstances:

On June 15, 1977, Duguesne Light Company (Beaver Valley 1) reported
that during the performance of a test of the diesel-generator (0/6)
trip lock-out features in the emergency mode of operation, the D/G
outout circuft breaker opened when the field voltage trip interlock
was tested. This is contrary to a requirement for this facility that,
in tie emergency mode, all D/G output breaker trips except generator
differential and overcurrent be automatically disabled, The engine
oversneed trip, which shuts down the diese! engine (but does not
affect breaker operation) {s also expected to be cpersble during

the emergency mode of operation.

An investigation conducted by the 1icensee disclosed that the unexpec ‘e~
opening of the output sreaker was due to deenargizidg a field voltage
seniing relay which was supplied by the vendor but had not been discone
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 1icensee 1s correctly by-passed during fast

start conditiors and emergency operation.

10of 3
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A design change was fnitfated by the 1icensee which removed the field
voltage trip feature. Tnis 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 1s ean example of an event which res'ited 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
protection ¢ircuitry would have opened the circuit breaker 1f a loss
of field voltage occurred while running in the emergency mode of

operation.

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-c43-F4

Generator Model No. A-20-C7

Contru’ are) #adal ", 989-20

2 of 3
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A1l holders of operating 1icenses or construction permits should assure
that the sppropriate 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 1s recommended that the following be considered 1n your reviews of

. this matter:

1. Facility procedures should specifically determine whether the
protectior circuitry that trips the D/G set or the associated
output breaker is in accordance with the facility Technical

Specifications,

2. Test procedures for your D/G sets (e.g. acceptance precpera-
tional and surveillance tests) should be reviewed to assure
that D/G system performance is demonstrated by these tests
to be 1n accordance with related operational requirements

specified in the facility Technical Specificatipns,

3. Strengthening of management controls should be reviewed as necessary

to assure adherence to D/G test piocedures by plant personnel.

No written response to this circular 1s required. If you require
additional information regarding this matter, contact the Director

of the appropriate NRC Regional Office.

3of 3
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LISTING OF 1E CIRCULARS ISSUED IN 1977

CIRCULAR SUBJECT FIRST DATE OF ISSUED TO
NO. 1SSUE
77-01 Halfunctions of 1-4-77 A1l holders of
Limitorque Valve OLs or CPs
Operators
. 77-02 Potential Heavy 2-15-77 A1l affected
Spring Flooding holders of OLs
77-02A Potentiel Heavy 2-16-77 A1l affected
Spring Flooding holders of CPs
7703 Fire Inside 2-28-77 A1l holders of
a Motor Control OLs and CPs
Center
7704 Inadequate Lock 3-17-77 Safeguard Group
(:: Assemblies 1, 11, IV, ¥,
Licensees
77-08 Liquid Entrapment 3-24-77 A1l holders of
in Valve Bonnets OLs and CPs
77-06 Effects of Hydraulic §-1-77 A1l holders of
Fluid on Electrical OL's and CPs
Cable
77-07 Short Period During 4-12-77 Holders of
Reactor Startup ¢ BWR OLs
77-08 failure of Feedwater 4-13-77 A1l holders
Sample Probe of OLs
s 77-09 Improper Fuse §-25-77 A1l holders of
Coordination In BWR BWR OLs or CPs

Standby Liquid Control
System Control Circuits

77-10 Vacuum Conditions 7-15-77 A1l holders of
’ Resulting in Damage to OLs
Liquid Process Tanks

iy Enclosure 2
Page 1 of 2
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CIRCULAR

N,
77-11

77-12

77-13

77-14

77-15

SUBJECT FIRST DATE OF
1SSUE
Leakage of Con- 9677
tainment Isolation
Valves with Resilient
Seats
Dropped Fuel Assem- 9-15-77

blies at BWR Facili-
ties

Reactor Safety Signals §-22-77
Negated During Testiig
Separation of 11-22-77
Contaminated

Water Systems

From Noncontaminated

Plant Systems

Degradation of Fuel
011 Flow to the
Emergency Diesel
Generators

12/17

December 9, 1977

LISTING OF IE CIRCULARS ISSUED IN 1977 (Continued)

ISSUED TO

A1l holders of OLg
and CPs

A1 helders of BWR
OLs or CPs

A1l holders of OLs
and CPs

A1l Power and

Test Reactor,

Fuel Cycle, and
major By-product
material processor
facilities with
OLs or CPs

A1l holders of OLs
and CPs

Enclosure 2
Page 2 of 2
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WW CONTROL'  VISUAL LEAKAGE EXAMINATION phoe - 09! -

NWO /OTHER # INSP PROCEDURE ¢ REV # DRAWING ¢ REV #
\AB0 B3/ 85060-C J 2R S E £y
LINE 'EQUIP # ' TEST CODE:
)M H808 1\ ASME Section XI { ANSI B31.1 0 OTHER___
TYPE OF TEST:
System Leakage v.§ Systra Inservice O System Pneumatic U
Syrtem Punctional O System Hydrostatic O Other e

COMPONENT OR SYSTEM:

Insulated § Non-Insulated O
TEST CONDITIONS: (Complete as applicable)
Reguired NOP K NOoT X Verified NOP X NOT X
Required e PSIG Verified ALY PSIG
Required addeld F Verif 4 W ¥
TEST CONDITION VERIFIED BY:
lxuinor\(lﬂf’o
Other 1" | Name J
TEST INSTRUMENTATION: .
INSTRUMENT ¢ _ alid Cal. Due Date / /
INSTRUMENT @ allA Cal. Due Date / /
| INSTRUMENT # Pk a cal. Due Date /ot

F' Cal. Data Not Required Except “or Hydrostatic & Pneumstic Tests

TEST RESULTS:
| SAT. X UNSAT. O pC # >

DESCRIPTION OF DEZFICIENCY IF UNSAT: . /p o/ &

VISUAL EQUIPMENT OORD : ['; 257 ,'_/(.///"'

REMARKS : ﬁ"‘? QL 59 2 /3 CI A é)gfl M&J&Mﬁ

V72 Pegeceasn Rnserd oy Lol TO ge 7

EXAMINER : MJ LEVEL 22 OATR o./7 7 |
EVALUATOR : ¥/A X  LEVEL DATE
REVIEW : ; WAQ DATE
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Procedee No Plovision — s
VEGP 25036-C

(]

21 of 26

Sheet 1T of 1
POWER AND SICNAL REMOVAL/REPLACEMENT DATA SHEET

' |
['1/glfcty Related/QC Holdpoints [ ]| Non-Safety Related ‘
NOTES ‘e K
a. To instal’ jumpers and/or 1ift wires, other than those c¢. Independent verification is only reguired on safety
directly asssociated with the equipmen: tag(e)/scheme related egquivment. Place N/A in independent verificatiom
number(s) listed on the Work Order, notify the Shift block for non-safety related equipment.

Supervigsor and comply with hie instructions.
» d. 1f the worker leaves the immediate proximity of the work

b. Ensure that each lead (wire) is marked sc 1t can be or the work is interrupted, complete and install a ™I
uniquely identified with ite 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. Qc
HOLD PORIT
e. If holdpointe do not apply, NA QC Verification block.
REMOVAL RECONNECTION
LOCATION PANEL |PERFORMED | INDEPENDENT o PERFORMED INDEPENDENT o
OR JUNCTION BOX | BY/DATE (VERIFICATIOCN | VERIF. BY /DATE VERIFICATION VERIF.
BY/DATE 3Y/DATE BY /DATE BY/DATE

B e r O

/
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{ | Saiety Related/QC Holdpoints

—————— ]'w' : TPage N o
VEGP 25036-C 1 B J 21 of 26
- Sheet 1 of T
POWER AND SIGNAL REMOVAL/REPLACEMENT DATA SHEET
[ ] Non-Safery Related '

NOTES

l

i I A

s. To install jumpere and/or 1ift wires, other than those < Independent verification is only required on safety
directly sesociated 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 equipwmsent.

Supervisor and comply with his instructions.
d. 1f the worker leaves the immediate proximity of the work

b. Ensure that each lead (wire) is marked so 1t can be or the work is interrupted, complete and install a “Jumper
uniquely ‘dentified with its terminaticn point. and Liited Wire™ tag per 00306-C, "Temporery Jumper And

Lifted Wire Control”™ Instead of Control Number use the
Procedure number on the tag. ac
e. If holdpeinte do not appiy, NA QC Verification block.

o ah b REMOVAL T T GECONNECTION

DENTI?Y LEADS LIFPYED, | LOCATION PANEL ' PERFORMED | IMDEPENDERT o PERFORMED | INDEPENDENT o

UMPEES IMSTALLED, OR JUNCTIOR BOX BY/DATE VERIFICATION VERIF. BY /DATE VERIFICATION VERIF.

INES OPEN, ETYC. BY/DATE BY/DATE BY /DATE BY/DATE
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Sheet 1T of 1
POWEN AND SIGNAL REMOVAL/REPLACEMENT DATA SHERT

!

[ ] Sef.t‘ Balates /O Holdpoints { ] Non-Safety Rell(t“
NOTES B R L
#. To install jumpers and/or Iift wires, other than those ¢. Independent verification ie only required on s&rety
directly associated with the squipment tag(s)/echeme related equipment. Place N/A 1n independent verification 7
oumber(ej listed on the Work Order, notify the Shift block for non-gsafety relsted equipment.

Supervisor and comply with his instructicns.
d. If the worker leaves the immedi. e proximity of the work
b Ensure that each lead (wire) ie marked so it can be or the work ix interrupted, complete and lnstall a “Jumper
uniguely ldextified with itae termination point. and Lifted Wire™ tag per 20504-C, "Temporary Jjumper And
Lifted Wire Controi™. inatead of Contrel Number use the
; Procedure number on the tag. Qg
- HOLD POBET
e. If boldpoints do not apply, NA QC Verification biock.

— N T REMOVAL YT T mEcommECTION
HDEWTIFY LEADS LIPTED, | LOCATION PANEL | PERFORMED INDEPEXDENT K PERFGAMED | INDEPENDENT o
JUHPERS IMSTALLED, Ok JUNCTION BOX | BY/DATE [VERIFPICATION | VERIF. BY /DATE VERIFICATION VERIY.
I4ES OPEM, ETC. : oy BY/DATE =7 /DATE BY /DATE BY/DATE
| (BBE ST _[-HYREBD i 0 2sR0 e et =
‘ ) M LY 4 4 X 2 M8 3w |2ey 34 /708
+ ———

3 : o P _Lf3an WL 32 % | s 3/ /o)

]. 3 G &:/_ : #iq?v b/‘fv A‘{j: ‘,ﬁ»r“‘/’} s o) - - ,.__...____b—f_izf"a ) I’: ;) _.. ;J' ‘," /c‘-k,"-/.;/&, :

BRI | R % TENO REWETS: |




VEGP a2 of 26

COMPLET! i SHEEY

-

PROTEDORE WL T REVTSTON SHEET
{ - rrstrrTTo ddotd |

9:; g!.g -
| é %?’. f{Q,éyij

“HARUFATTURE WODEL
a if?"!?TTTTIJUC Ro1d poilnts
| | Non-Safety Relatad '
5 | _ )
PROCEDURE MAINT, HOLD QC
-1 ) - DESCRIPTION INIT/DATE Y!Q”I ANIT/DATE
(Yes/No) '
3.8 Special indicator WOV/NAC —_AJ/A 40 C.‘.,( | Y l
[] Applies (Post test asaign '
(] Does not apply
6.1.1 Prerequisites and
Initial Conditionas
verified L s ekl
4.1.2 Shift Supervisor Notified / /
6¢.1.3 Clearance and Tagging
Verifled / /
b.1.3 irmal Overload Protection

effect With any Jumpers
L. fted/Document on "Power
and 81,:.1 Removal/Replacement
Data" Sheet or Temp. Mod. as
Required. __+ L /

“.1.6 Record
MWO NO,

VALVE TAG NO. L L

6.2.1 Visual Check of Stuffing Box
Complete with any Abnormalitie
recorded as Comments.

[ ] SATISFACTORY v \V s
[ ] UNSATISFACTORY \‘L o / 124 r?
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}?AVIGP

Sheet 2 of §
—N—i‘ COMPLETION SHEET (eont'd)
PROCEDURE ¥ A2 ’ MAINT HOLD
& DESCRIFTION lg.}g!
Y
4. 2.2 Visual Check of Siem Complete
with Any Abnormalities
Recorded as Commencs.
[ ] SATISFACTORY 4
/{/(‘r % v’,‘-"’/
[ ] UNSATISFACTCRY _ALA L4 1 7=

4.2.3 Check for Cleanliness N

¢.3.2 PACKING SIZE
PACKING TYPE(S)

SUPPORTING DOCUMENT AND
PAGE NUMBERS IF VENDOR
REQUIREMENTS DIFFER FROM
THIS PROCEDURE.

6.3.6 Packing Configuratic-

nut torque el

Boctom #
Final coupression or gland ){0 z ,é Jo

"23eed
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VEGP 25036-C J f [ 24 of 26 i
Sheet ) of §
T ——
:’ COMPLETION SHEET (cont'd)

PROCEDURE = MAINT. HOLD

=" DESCRIPTION INIT/DATE mﬁgﬁu

(Yes/No)

3.8 NAME OF PERSON CONTACTED FOR i

DECOUNTAMINATION, }

DECON FOREMAN DATE TIME
$.1.1 Verify operativis ol ad 42“ 15”7

concurrence '
3:.1.2 Check valve operation A0 / }
5.3 If Running Current Can Not

Be Reduced Below Threshold

Limites Of 1307 of Rated

Nameplate Current, Name of

Maint, Engineer Contactaed

" erson No ¢ LUTE&S Time
L V. S -~

5.4 Phase to Phase Line Voltage

Volts A to B
Volts B to C
Volts A to C

Lowest Steady State Running
Current

— e P8 Closing at
Messured Valve Stroke Times
Actual Stroke Times

Open seconds
Close seconds

[ ] Satisfactory

Amps Opening at ___

Location

Location

[ )] Unsatisfactory
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PROCEDURE
STEP
5.5

3.5.1

5.7

5.8

5.9

}ﬁ VEGP 25036-C l 8

14

o DESCRIPTION

Stroke Alr OUperated valves
several © 98 to assure valve

operat ¢ . parly AlLlb

Sheet 4 of §

COMPLETION SHEET (cont'd)

INZTH%&NT. HOLD
/DATE ;Q;;‘
(Yes/No)

A /‘_‘_»,

i oaze

AV oTROVETIME |
REQUIRED ACTUAL

OPEN

CLOSE v

Slide Wire Potentiometer
Recorinected/Recalibrate
As Required. ¢

L

Any Required Thermal Overload
Julgoro Verified Reinstalled
or Temp. Mod. In Force To
Ersure Replacement.

[ ) Jumper Removal Ii/A

[ ] Jumpers Reinstalled a»
Required

[ )] Temp. Mod. No.
in force to ensure
Reinstallation of Jumpers.

/

Shift Superviscr Notified
that required Mainrenance is

comp lete,

J
7

TName of Yerson Notifled)

(Uite)

\
|

v
7

“TTime)

Lhead



ATTROVED [T TISAPPROVED
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FOR USE WITH CONTROL NO__2z- 5 ¢

o ——y e T Trageme L FaT
VEGP 26610-C 3 I8 of 20
aia it

S o
Sheet | of 1
POWER AND SIGNAL REMOVAL/REPLACEMENT DATA SHEET

[ ] Safery lcw Holdpoints f | Non-Safety Related
' NOTES
a. Te install jumpers snd/or 1ift wires, other than those <. Independent verification is only reguired on safery
directly associated with the equipment tagisi/schems related equipment. Place N/A in independent verificstios
number (s} listed on the Work Order, motify the Shift block for nom-safety related squipment.

Supervisor and comply with his inatructions.
d. 1f the worker leaves the lmmediste proximity of the work
b. Sosure that gech lead (wire) is marked so it can be or the work is interrupted, complete and fnstall 3 "lumper
uniquely identiflied with its terminatiom peimt. and Lifted Wire™ tag per 00306-C, "Temporary Jumper And
Lifted Wire Contrel™. Instead of Contrel Number use the
Procedure numsber on the tag.

e. If holdpoints do not apply, NA QC ¥Verificatiom block. |

EDEVAL RECONNEC T 108
IDENTIFY LEADS LIFTED, O PANEL | PERPORMED | INDEPENDENT o PERFORMED INDEPENDENT or
JUMPERS INSTALLED, JUNCTION BCE | BY/DATE |VERIFICATION | VERIF. BY/DATE VERIFICATION VERIF.
LINES OPEN,_ ETC, BY/DATE BY ; DATE BY /DATE BY/DATE
Aﬁ_
i B—




VEGP 19 of 20

COMPLETION SMEET

ure WO, ™ WevIsTon AT

1 of 2
- Ue ic: Tiptlion
| HY 24040 W ng%ouig Gate Valves
: Fl!v'\!ul h urer Voder

W
T Wm—ﬁmh
I Ve ’ é ”/» \
_ 4 W W2 LU b | Non-Safetv Related
PROCEDURE — MAINT, HOLD
i W F?%ﬂ.» init/oams

4.1.1 Verify Prerequisites /ﬂﬁ'ﬁ N Lot/ %lf
$.1.2 Notify fhife 2
Supervisor mﬁ'% e dar | Yoyse

S$.1:3 Verify Clearance

and Tagging [ 152 ME Kar! 2, V%

6.2.1 Visually Check f
Sealing Surfaces /Mzs mm

6.2.2 Check Sealin

7. oc
Surface of Disc //Z 2"7'?0 HOLD POMY Wu

4.2.3 Check Sealing // 3/2-90 ac

Surface of Seat P

4.2.4 Check Stem Pin Vil

4.2.% Check Stem Head and
Beering Blocks

4.3.4 Lock Pins Welded AR

4.3.10  Check Cleanliness [ /370> mmuﬂ#

Torqued foke-Bonnet o

te T o Wi " m
é” : °-t:~ 1bs VR -

o ‘AN, ‘é‘grqucd Op;ucor ) o :
e w s apscrewn To \ ﬁ; ’3/‘14 HOLD POY
L!;Mm(,‘f} f" 1bs. Aé J/ ’ [




HOLD
POINT
ves Mo)

v p o . 4 r
LOTOVUeC Main ¢\
- o

Boltse 1

fv 1 e

et oo - enthoon. vomasemadsmmrenc
rqued Packir

f - 1 " d ’ ) o [
B

e e

Notifvy Shift
sSuperviso

mments/additional he

QC has reviewad this procedure for hold pointes o : 9
&Ignnfuro

| R s—————————— SRR A S L S

et
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VRGP 20427-C et 1 Al 1 of 31

Sheet | of |

; DATA SHEET |
* MAINTENANCE CLEANLINESS AND HOUSEXEEPING

4

Maintenance Work Order No. A, 4 s Date

e

Maintensnce Cleanliness and Aousekeeping Standard Required
'® c D (Circle one)
Name of syestem or component requiring cleaning

‘f‘ d’ | !

CLEANLINESS STANDARDS
r C D INIT/DATE
Metel clean Thin rust on Tight mill scale

surface. carbon steel OK, Carbon stesl OK. /. é ! 2156,
Rust allowable Rust allowable Rust which resiste

2 8q/in per 15 »q/in perx brushing.
1 eq/ft. 1 »q/ft. KOt |5 15-19¢
*** No particulates/particles removable by brushing. /¢ /" 77
*** Ho oil, grease, or other organic films removable

by brushing.

Perfors cioeecut Step 4.3.3.0.6.

Ho contaminants removable in large smounts by

wiping.

Decon tools and equipmant.

Finish maintenance cleaning and housekeseping

using Figure 1, "Maintenance Cleanliness and

Househosmping Bendout”.

DATE DATE RESULTS REVIEWED
T : - - 2L ( “ Y Mpproved
MAINTENANCE POREMAN SIGHMATURE/DATE ( ) Blsspproved

% (for all cleanliness standarda)




(FROCEPURE 4O PV IBION TN —— .
VEGP 20427-C ? 3l of 31 l
Sheet | of |
- DATA SHEET )
“ MAINTENANCE CLEANLINESS AND HOUSEXEEPING
Maintenance Work Order Ne. _ /7y » o Date

Maintenance Clesnliness and Housekeeping Standard Required

[ B, c D (Circle one)
“Name of system or component requiring cleaning
CLEANLINESS STANDARDS
(s ¢ D INTT/DATE
“Metal clean Thin rust on Tight mill scale bal ’ Lg‘Vﬁ
surface. carbon steel OK. Carbon steel OK,
Rust allowable Rust allowable Rust which resiste 4
2 aq/in per 15 #q/in per brushing. /1 .49§{~~ s
1 eq/fe. 1 sq/ft. VA
“** No particulates/particles removable by brushing. ™ R
w%% No oill, grease, or other organic !tt-n resovable
by brushing. e S /7
##% Perform closeout Step 4.3.5.b.6, ‘d"“’M"“
*** No contaminants removable in lcr.o mounts by it
viptng. s laslabe |
*»* Decon tools and oquipment. .. . g/
**% Finish saintensnce cleaning and housekeeping
using Figure 1, "Maintenance Cleanliness and
Housel@ping Mandout". 7 LE e
CONKIIT!:-'

e

DATE RESULTS REVIEWED
( =)-Approved

HAINTIRAICI POIINAI S!GIATUI!/DAT!

w*® (for all cleanl

( ) Disapproved

iness standards)



GEOPCIBAITYN" SRURAT  visuAL LEAKAGE EXANINATION 1R

(Yowo/OTHER ¢ INSP PROCEDURE #  REV ¢ | DRAWING # ALV #
85060-C -1 VR AA O - SaSa A
LINE/EQUIP @ TEST CODE:
| AL R o oY ASME Section XI & ANSI B31.1 O OTHER__
TYPE OF TEST:
Systeas Leakage 5 System Inservice O System Pneumatic °
Systen Punctional O System Hydrostatic O Other N .

COMPONENT OR SYSTEM:

Insulated & Non-Insulated O
TEST CONDITIONS: (Complete as applicable) ' s
Required NOP NOT O Verified NOP & NOT &
Required - PS1G Verified __ PSIG
Required aainee - ¥ Verified _ ¥
TEST CONDITION VERIFIED BY:
Examiner O
Other U~ Iser (opcogh
TEST INSTRUMENTATION: .
INSTRUMENT # Cai. Due Date / /
INSTRUMENT ¢ Cal. Dues Date / /
INSTRUMENT ¢ Cal. Due Date / /

* Cal. Data Not Required Except For Hydrostatic & Pneumatic Tests
TEST RESULTS:

SAT. O UNSAT. e # ;—;Q 251
DESCRIPTION OF DEPICIENCY L¥ UNSAT: \ .o, Ore “Toeg O "

MMW_‘

VISUAL EQUIPHENT GNP o e S

F.l.ll‘.:
EXAMINER : \3 (- i o LEVEL |\  DATE " \u 4O
EVALUATOR: N/A - LEVEL DATE

DATE

REVIEW: N/A




NUCLEAR OPCRATIONS QUALITY CONTROL
HOLD POINT SHELT

..................................................................................
®a

WHEN THE WORK WAS REACKED TWE INDICAIED HOLD rom(s) NOTIFY NUCLEAR QPERATIONS
QUALITY CONTROL FOR VERIFIZATION OF THE HOLD POINT ACTIVITY

DO NOT WORK PAST THE HOLD POINT WITHOUT QC APPROVAL

T o NOTIFIED | winge
o1 I WD POINTS B OAIE | IMITIM T i mo
&_Wlm/ F#What
QLLALJ(L 2‘3‘(5 L a i
4 ’AK,A]A“I Xd 7 i 4 l;éa_l’_/dn Jo = ﬁ&m.
,{2__‘_&1:4'/;1_9( -~ #f'/u" -y p— l el
L 7 - ! -f ifasinl = w0 YA/
s - G 19 Ch 7
. LT -

QUALITY CONTROL |NFORMATION/COMMENTS'
(INITIAL AKD OATC CACH CRTRY)

10 8€ FILLED OUT BY AUTHORIZED PERSONNEL ONLY
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~Quality Control Inspection Report Georgla Power A
VOGTLE GENERATING PLANT—UNITS 1 & 2 3 4 061 oo ot
UWOODROR Ne Mom. Proc edure/ e ».’7..

o7 M/ AAEN T ZSOBAC.T[A o

Room W No Sys./Start Up Designator Tay Mo
fe 20y ) nd £ 1 [ 21 =2 N

119 Mo ey Vendor Manus! Log No Other
<A, AT - /A, o

1. Inspector will use separate form for sach completed inspection tunction(s) and insert onginal with work package,
use continuation sheets when needed.

2. Use simple narrgtive type repor procedure Reference all applicable drawing numbers, specifications, special
instiuctions, etc., connecied with your inspection. Use skelches, when applicabie, showing dimensions checked,
alignment, physical location of defects found. etc. N/A all blocks not used

3. Upon completion of the inspection activity, enter resuits below and sign and date

L

____zﬁzzze@wﬂ 710 A= U5l S
/ ﬁg :’::| o &éﬂgbﬁ() ;M é/m_.__
WJMJ SoBel s

_— \\
N
N
Inspection Aesults 35
N AT [ UNSAT— ODR/DR NO.(8)
R o —————— ‘
Y I Py 3z /70 |




 Quality Control nspection Report
VOGTLE GENERATING PLANT--UNITS 1 & 2

33273

(Mmghﬂmww‘\

hplfdl

Wing

M (T [ Caler ]
/St Up Designator

Vendor Manuel Log M

ProcedureSpec Nosiler

B L T ﬂp.ﬁ‘—é.éw_ﬁke ‘._..-.—._...

Na
| HY B¥e¥ D

7 R
(Ot o
1.7 (. SRR W ../ . . S —

1. Inspector will use separate form for each completed inspection function(s) and insert original with work package,

use continua*iun sheets when rneeded.

>

Ute  .ple natrative type report procedure Reference a'l applicable drawing numbers, specitications, special

' tructions, etc., connecied with your inspection. Use skelches, whaen applicable, showing dimensions checked,
alignment, physical location of delacts found, etc. N/A all blocks not used

1. Upon compietion of the inspection aciivity, enter results below and sign and date

Remans ) g

e

Inapactn Results

WHITE - Work Packrge

CANARY QL Supy

W%l



~ Quality Control Inspection Report Georgia Power A
VOGTLE GENERATING PLANT-UNITS 1 & 2 33274 oo ot L[
(MWOIODRDN Na ding Prov sdure/Spec Wo fey

PlaseY Y ... & -
: - Up Designetor Tag No .
Wg g — 7. - o S5 A 123 4 - I .
| : anus 14}
” N /A . ____;;"»:W e w_,___g__L ~n/A =

1. Inspector will use separate form for each compleied inapection tunction(s) and insert original with work package,
use cor tinugtion sheets when needed.

2. Use simple narrative type report procedure. Reference all applicable drawing nu! nbers, specitications, special
instructions, e1c., connected with your inspection. Use skeiches, when applicable, showing dimensions checked,
alignment, physical location of defects found, etc. N/A all blocks not used

3. Upon compietion of the inspection activity, enter results below and sign and date

inspection (asuils
B sar () UNSAT—- CORIDR NO.(#)

T 1 . Dute
MK fodk %!,éé / 'y /00/ 20
WHITE — Work Package CANARY—QC Supv. PANF - Inspector A




)

~ Quality Control inspection Report GeorgialbwerA
VOGTLE GENERATING PLANT-UNITS 1 & 2 33823 inge of
MWOODVOR Ne. [ Buikding N R
[Bic8d/6e : Al 4T 42
Room No/Level Na e Up Designator S Tag Na
Ay oo 12049 /-WV-§ROF D
ing No/Rey Venoor Manusl Liog Na N (T kel
i‘VlI“' _.A_.;‘[’ SES -_.__,,._.L -y — W |

1. Inspector will use separate form for each completed inspection tunction(s) and insent original with work package,

2 Use simpie na

instructions, eic , connected with your inspection. Use sketches, when

‘iva type report procedure. Reference all applicable drawing numbers, specifications, special
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 resuits below and sign and date.

Permares
Yisnakey Vericy Zotenl Kabnld BSism TORMBAE (dREMCH ...
VP 2270 Bial G 1120 G Tl A1 FiPLIER LTR - O0G
i{_,’_"?’ /o ﬂAu " 215-?5‘1 fé‘-ﬁ’# iy
SET oY Ariay t o, /28 Arimws. 1
Skatoh

Inspaction Rasuits

A sar

[T UNSAT- ODRVOR NO.(8K

S

'“’“'"Q“ 4:; /A

Date .
3/’. ef o

WHITE —Work Package CANARY —~QLC. Supw.



- Q

~ Quaiity Control Inspection Report Georgia Power A
VOGTLE GENERATING PLANT-—UNITS 1 & 2 33827 Page of
\aing Procedure/bpec NG /Fey 'I
S TAY | N ¥ WU . TY
Sys /Stant Up Designator -1 Teg No T 4
(L OY L S SWCrvD -
Yungor Manual Log No Othet
AR TR o S

1. Inspector will use separate form for each compieted inspection function(s) and inser original with work package,
use continuation sheets when nesded.

2 Use simple narrative type repon procedure. Reference all applicable drawing numbers, specifications, special
instructions, eic., 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 resuits below and sign and date.

AR [1ul2s.
ilﬁlw” » § -
U svaiky VERIEED Tonrauwe Penp Srer 4 333 4%
2l Frlend REE L. = 33513 JJM
LALKE & LM BASK R ;

-

Sxatoh A )7“5
7 VP-3-2272

A4
t-u?’, W”'ql’oot.

Inapaction Reeuits
Mear  C)UNSAT--ODRDR MO8
inapectorn .~

> Bawe_ /)
el [l S/
WHITE —Worn Package CANARY—QC. Supv PANK — Inapector




W&m.&x QC HOLD 7/ wITNESS POINTS

PROCEDLRE & REV No:

WONe: gB0e3 b

"R Sel Assl

266 vist

CONTROL PRIOR
IATED wiTH TRE =L

0 PERFORMING
O (M) OR wl

TEsS () oIt

3°EP LD PCINT / WITNESS POINT ASSIGNED BY | MO m
NO . JESCRIPTION NIT VATE INIT DATE Z__N_” %IM""J
)M |Prior to reassesbly notify € to W W ——
inspect the following: _11 |
—1 . - |
ALLLJ rf f to bonnet 2800 WAL a4 W2 £f 1 1 4
4,2.2 | H|Sealing surfaces of disc [ T{'La. +_ "J'
MLLTL.B.‘.L'.!!L“"Q“‘ of seat rings | Iegp | £ ol
4.2.4 M { Stem and disc pin for smothness | 7 WEP ;"” |
Stem head and bearing blacks for Ti whP | M
m |
Meld on_lock pins at both ends 1 AL
L (308 ss wire) ) 1 . |
- 4 " R DY 1
p_mi_u..w‘mnmmmm Yelke Lot Lent L2
H{Witness torgue of yoke-bonnet nuts on ~ | A | |
_f final pass
4 H L!i_tmy_gm of cperator cap screws A7 | A
on final pass
. ) g £ ) _ensun ngerte 1A 4!
ntg W nd Lhw {
. l yroperly positioned with the guide
{ = slots l ]
JR) i bolLls on o JAKR |+ __11
fis W ;

i TS & IR NUMBERS: (inftial and cate entries)
g2 g 300 (8733277 sir oe/30

!

-

|

THIS FORM TO BE COMPLETED BY QUALITY CONTROL PERSCNNEL ONLY




. . ‘,M. - [ »
A R O Y uo c- FiG
.‘NALEW vn‘“ QC =“OLD / wITNESS POINTS J

YR =
W o PROCEILAE & REV Mo ,
' Lo 26822-C Revision 0

wﬂﬂ 'RUL PRIGR "0 PERFC w NG T wWoRR ACT V]
e ABACE (TR i IhE ~OLo O A WITeESS (m) BoiNT

SO NOT BrPASS QK lus o ol NESS PCINTS

wld POINT / WI™ESS ~CINT
SESCRIPTION

NOTIFY QC PER THE FOLLOWING WOLD

|
|
|
4

==

COMMENTS & IR NUMBERS: (Initia)l aw! date entries)

»

THIS FORM TO BE COMPLETED BY QUALITY CONTROL PERSONNEL OWLY




~

I

o relanding W8

3
d 1 motify K prior \
related conductors




prm—— e

850581
FAG

! EMBLEL
ATTACHMENT WELLS EXTERNAL
REACTOR INTERNALS LUS MPONKENTS

NENT NDITION

roaces

Thesd danage

Pitting

prrosion

Erosion

wouges

Bending, twisting, or

Fractured

Evidence of leakage
j, Miswing or loose [ssteners
k. Displacement/alignment ol mE
1. Wear of mating surtfaces
m. Foreign material

e ————— —
| EXAMINATION RESULTS
| Sat Uneat

DESCRIPTION OF DEFICIENCY IF UNSAT REMARKS

OD OF LXAMINATICON:

»
Direct ‘“in.t ion %

EQUIPMENT USED{

o

- ..."._'.,L e _ﬁ.’.._;.'_t.i; B Ll -&.&. — I T

[ il

-
I o alBAN A SRS ¥R

- AT R L0L

" y - g 7
““’L ATE R ol Yasat f
ANIT REVIEW




EAR OPERATIONS
TLE ELECTRIC GENERATING PLANT

MeoyY

o

D riptiony Tag ' ws-d




WV ISION PAGE NO

VEGP 29402+C 9 26 of 39

i

w/ L
£Q EVALUATION CHECKLIST

FOR USE ON PROJECT CLASSES Qi1 Q2132,

@313, Q0.4, QOLS, QUIE, QILJ, QIIE, &1 Mo w0, i S ve

“SECTION |
PART A ORIGINAL PART PART B REPLACEMENT PART
|, DESCRIPTION ey .« I DESCRIPTION
I, TAG NO. o A Ml 1191 1. MEB MO,
1. PROJECT CLASS _J/ 1. STOCE W,
G, SPECIFICATION (EQDP) WO, 2 /% ‘. SPECIFICATION (EQDP) MO. __
§. MANUTACTURER [l 5. WANUFACTURER
6. MODEL MO, P b. MODEL WO, \‘#
. PART NO. AT . PART WO, e
8. PO MO, N
OMMENTS LR SHaEL 4 \\{
SEETTON 1T VORK VLA

|, ARE PROCLOURES, VENDOR MANUALS, DRAWINGS OR

INSTRUCTIONS AVAILABLE TO DISASSDMBLE/REVORK o

COMPONENT? “yes

I, ARE SPECIFICATION NUMBERS FOR ORIGINAL

AMD REPLACEMENT ITEMS TRE SAME? s NO
1. ARE MANUFACTURER MODEL/PART NUMBERS OF THE .

ORIGINAL AND REPLACEMENT PARTS THE SAME! ﬁi}\m
4. 1S5 BULK MATERIAL LISTED ON ATTACHMENT ACCEFTABLE! Lo s N0

LIST ITEM NO, FROM ATTACHMENT 1F "NO™
{§ CHECKED, ae
tem Mo,

NOTR

<

If dctoms 2, ), or & are checkad No,
the Checklist must be reviewed by
the £Q Growp.

(1 PART(S) ARR ACCEPTABLE FOR USE
[ SEND TO BQ GROUP

-~ “TEETION TIT G CHOUY RVALUATION
[ ] PARE.IS ACCEPTABLE FOR USE [ | PART IS UNACCEPTABLE FOR USE
JUSTIFICATION FOR-ACCEPTANCE:

\.
\\
~— m—
T . A
-

FIGURE 3 B N

S TTLY



-, £Q EVALUATION CHECKLIST

FOR BULE MATERIAL

|

SHEET 2 OF 2 \

MWO NO ‘hﬂ"ﬂ Yk \

- \

DESCRIPTION OF LTEM

MER S99

DESCRIPTION OF ITEM
MER

DESCRLPTION OF ITEM
MER

DESCRLPTION OF STEM

DESCRIPTION OF ITEM
WER

DESCRIPTION OF ITEM
vER

DESCRLPTION OF ITEM
m ceere ey

pESCRLPTION OF ITEM

m‘——-—‘—

REMARKES !

FIGURE 3 (CONT'D.)

Jaas
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5 | 10 of
VEGP? YIRE PROTECTION CHICELIST
R T R T R -

‘,_A','P_“ . e o o < I e o A . O T e —————

T YRY R TNTTALL. TOATK, SOBTH, TS0LATY SITGY, ok KBOVE AW
F THE FOLLOWING? 17 T™HE ANSVER (5§ "YiIS" HECK THE BOX, AND INDICATE

APPRCPRIATE DETATLS

SPRINKLER SYSTENM S
INTEALOR HOSE STATION _ s
HALON SYSTEM P e e—

SETECTION SYSTEW m———————
EMERGENCY LIGHTING SYSTEM .
PERMANENT cOrpUsTIOLES (CABLE, 900D, PLASTIC, TIC.) M———

A~ e o A e

| STRUCTURAL STEEL, OR RACEWAY FIREPROOYING
FIRE SUPPRESSLON SUPPLY SYSTEM (PUMPS, TV P {0 I

. CONDUIT SEALS OR EQUIPMENT ENCLOSURE (CABINET HOUSING)

 FIRE EXTINGUISHER

| COMMUNICATIONS SYSTEN
RCP OIL COLLECTION SYSTEN _

) SEISMIC STANDPIPE SYSTEM

——UTLL TWE VORE DETEAT, MODLFY SEODULTN AN oF ™ POLLOVTNG TIRE
SEPARATION FEATURES? IF THRL ANSVER 1§ “YES" CHECE THE BOX, AND
INDICATE APPROPRIATE DETAILS.

() A, FIRE AREA BOUNDARY (WALL, ¥TC.)

3 PASSIVE AREA BOUNDARY PENETRATION SEAL ASSBGILY.
PENETRATION SEAL
WALL BLOCKOUT
FLOOR PLUG OR WATCH
cABLE TRAY On cowoui¥ VELF
RADIANT ENERGY SHIELD

6. ACTIVE PIRE AREA BOUNDARY PENETRATION SEAL.

e 3 b — —— S+ o ot

FIRE DOOR
rine onoel
R W'mmwm——
WERE., AND ZWTER “WO" [N BLOCE 11 OF THE MWO FORM.
» 7 ANY OUESTIONS WERE ANSVLAED “YES®, ENTER "TES™ I¥ BLOCK 11 oF Tat
: MO TORM, 7~ :

!va.-'-"am e v",';; . ic * DATE "v
SEeT oRE WINTIY TEOWPLETE "A, B, Ok C" BELOW)
(A) mgtﬂﬂ DOACTING THE FIRE PROTECTION COMPOWENTS LIST. OVE
HAS . »

AEROVED . fre DATE

(§) THE FIAR PROTECTION COMPOWENT 1S ST }'lﬂﬂ-
24 4 DATE Y

(€) RESTORATION OF THE IMPAIRMERT RAS BEEN (Rt )
mmnnmmouncowcmtnlm:num
NEW KeO FOR THLS IMPALRMENT. FPE DATE .

+

FIGURE |




