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A u r,u s t IS, 1978

.

Mr. Victor Stello, Jr.
Director
Division of O p r> r a t i n g Reactors
office of Nuclear Reactor R e y,u l a L l o n

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

SUBJECT: Crystal River Unit 3
O pe ra t i nr, Li c e n s e No. DPR-72
Docket No. 50-302

Dear Mr. Stello:

In your letter of fla y 17, 1978 you requested Florida Power Corporation
to submit additional information concerning the movement of heavy
loads near spent fuel at Crystal River Unit 3.

Florida Power Corporati>n hereby submits three (3) originals and fortv
(40) copies of our response to your, request. Should you or members of

your staff have any questions concerning our response, please contact
this office.

Very truly yours, ,

FLORIDA POWER CORPORATION

/s/ W. P. Stewart

W.P. Stewart

WPS/ECS/emt * *

File: 3-0-3-a-3
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.

STATE OF Fl.ORll)A

COUNTY OF PINEL.I.AS

.

W.P. Stewa rt st.it es that he is the I,)irector, Power Production, on

Florida Powe r Co rpo ral l on ; that he i t, anLhor ized on the- pa rt iIt
..

said company to sign and f ile with the Nuclea r Re ;ulatory"

Commission the iniormation attached hereto; and that all such'

statements made and maLLers set forth Lherein are true and

correct to the best of his knowledge, informat ion and be lief.

/s/ W. P. Stewart
W.P. Stewart

Subscribed and sworn to before me, a Notary Publ - I r. a nd f o r the

St ate and County above named, this IHth day of Aun ist , 1918.

.

/s/ Charles R. Pope
Notary Public

Notary 1%hlic, State of Florida at l a rge ,
fly Commission Expires: July 25, 1980 .
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.FPC RESPONSE TO'NRC REQUEST.FOR ADDITIONAL' TNFORMATIOM

1. . Provide a diagram which illustrates the' physical relation between
the reactor. core, the fuel transfer canal, the' spent fuel storage-
. pool, and the set down, receiving or storage area for any heavy
loads moved on the refueling floor.

,

*

Response:

The attached Crystal-River Unit 3 FSAR Figure 1-11,' Elevation 160'-0"

and Auxiliary Building Elevation 162'-0", provides the in format ion

requested in item 1.
.

2. Provide a list of all objects that are required to be moved over
the reactor core.(during refueling) or the. spent fuct storage
pool.: For each object listed, provide its approximate weight and
size, a diagram of the movement path utilized (including carrying
height) and the frequency of mov e rae n t .

Response:
.

See attached Tables I and 2.

3. What are the dimensions and weights of the spent fuel casks that
.are.or will be used at your facility?

Response:

The fuel cask used at CR #3 is a one-element cask with the following
) weight and dimensions:

50,000 lbs.Weight -

214 in. long, 50 in, diameterOverall Dimensions -

4. Identify any heavy load or cask drop analyses-performed to date
for your facility. Provide a copy of all such analyses not '

previously submitted to the NRC staff.

Response: -
i

' Request for Additional Information (see CR #3 FSARIn response to a a caskSupplement, Question 9.20, Pa r t s a through k) FPC performed
drop anaylsis for.CR.#3. This~ analysis is discussed in Section 9.6 of
the CR #3 FSAR and.Section 9.1 of the Staff Safety Evaluation Report.

.5. Identify any heavy loads that are carried over equipment required
for safe shutdown of a plant'that is operating at the time the
' load is moved. Identify what equipment could be affected in the
event of a heavy load han311ng accident (piping, cabling, pumps,
etc.) and discuss the feasibility of such an accident affecting
this equipment. Describe the basis for your conclusions.

.

1
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Response:

There are no heavy loads that are carried over , equipment required for
safe shutdown of the plant that in operating at the time the load is

'

moved.
.

6. If heavy loads a re required to be carried over t h e- spent fuel

.
storage pool or transfer canal at your factity, discuss the fea-
sibility of a handling accident which would result in water iaak-=

age severe enough to uncover the spent fuel. Descril1 the basis

for your conclusions.

Response *
.

Technical Speciticaion 3.9.7 requires that loads in excess of 2,750
pounds, except for movement of the missle shield and pool divider gate
as ne ce s sa ry for access to the fuel assemblies, be prohibited from
travel over fuel assemblies in the storge pool. The restriction on
movement of loads in excess of the nominal weight of a fuel and con-
trol rod assembly and associated. handling tool over other fuel assem-
blies in the storage pool ensures that in the event this load is
dropped (1) the activity release will be limited to tha.t contained in
a single fuel assembly, and (2) any possible distortion of fuel in the
storage racks will not result in a critical array. This assumption is

consistent with ,the activity release assumed in the accident analyses.

Technical Specification 4.9.7.1 requires that the interlocks on the
Auxiliary Building overhead crane, which prevent movement of load in
excess of 2,750 lbs. over the fuel pools, be denonstrated opet.bl .
Specification 4.9.7.2 requires that whenever the crane is o pe rr.t ed in
the cask handling mode, we must verify that no fuel assemblies are
stored in the pool adjacent to the cask loading area and that the
water-tight gate between the pools is in place and sealed.

'

In addition to the crane interlocks and administrative controls re-
quired by Technical Specifications, FPC analyzed the effects of drop-
ping the fuel cask and subsegmently rupturing the cask loading area
floor or causing, leakage from pool B. As discussed in Section 9.6.1.5
of the FSAR, this postulated event will not result in uncovering of
the fuel in pool A or result in any hazard to the public.

,

7. Describe any design features of your facility which affect the
potential for a heavy load handling accident involving spent
fuel, e.g., utilization of a single failure-proof crane,

Response:

Section 9.6.1.5, Fuel Handling Equipment, of the CR #3 FSAR describes,

the interlock system at CR #3 which precludes the movement of_the
spent fuel cask o v e.r the spent fuel pool area. This section also

,

I
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i .

Response: (continued)

describes the administrative controls required by Technical Specifi-
cations 4.9.7.1 and 4.9.7.2 as well as the conservative design of the;

Auxiliary Building overhead crane'and associated equipment.
;

In addition to_these design features, administrative controls describ-
'

ed in the CR #3 procedures are placed on the use of the-missile shield
crane and the Auxiliary Building overhead crane to insure that heavy
loads (except missile shields) are not moved over fuel assemblies
stored in the spent fuel pools. The heaviest loads, other than the
fuel cask, are the missile shield members. Their design is such that

if dropped in the water, they will float and will not damage the spent
fuel assemblies.

.

8. Provide copies of all procedures c u r 'r e n t l y in effect at your
facility for the movement of heavyloads over the reactor core
during refueling, the spent fuel storage pool, or equipment
required for the safe shutdown of a plant that is operating at
the time the move occurs.,

Response:

The following list of procedures are enclosed:

a) SP-434, Fuel Storage Pool Missile Shields
b) SP-530, Demonstration of the Auxiliary Bldg. Overhead Crane

(FHCR-5) Interlock Operability
c) SP-531, Spent Fuel Bridge Interlock Surveillance
d) SP-532, R.B. Main & Auxiliary Bridge Interlocks

/ e) SP-601, Procedure for Load Testing Sling and Lifting
Fixtures

/,3,
.

f) SP-670, R.B. Bridge Load Test

f " ,,, P'' , g) SP-671, Spent Fuel Bridge-Load Test,,.

h) SP-672, Procedure for Load Testing New Fuel Elevator'

s;< %

/ f)- ~FP-203, DefuEling'and'Re g 1_fng onarations
-

'

j) FP-401, Reactor Vessel Closure lle n d Remoyal and Replacement
k) FP-402, Reactor Vessel Closure Head Stud Removal and

Replac,ement
1) FP-501, Reactor Internals Removal and Replacement
m) FP-601, Fuel Handling Equipment Operations
n) FP-1001, Spent Fuel Handling

9. Discuss the. degree to which your facility complies with the eight
(8) regulatory positions delineated in Regulatory Guide 1.13
(Rev. 1, December 1975) regarding Spent Fuel Storage Facility
Design Basis.

.

e
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Response:

The following discussion will address each of the eight Regulatory
Positions: .

A. Regulatory Position #1 ,- Section 9.3.2.2 of the CR #3 FSAR
identifies which equipment in the spent and new fuel systems~

that is designed to seismic Class I regnirements.
.

B. Regulatory Position #2 - As discussed in Section 9.3.2.2 of'

the CR #3 FSAR the spent fuel pools are covered with missile'

shields designed to preclude penetration of high-energy tor-
nado-generated missiles. Removal and installation of these
shields can only be accomplished in accordance with CR #3
Technical Specification 3.9.11. -

C. Regulatory Position #3 - Interlocks and administrative con-
trols are utilized to preclude carrying loads in excess of
2750 pounds, except those loads identified in the CR #3
Technical Specification necessary for fuel handling, over4

stored spent fuel assemblies.

D. Regulatory Position #4 - The CR #3 spent fuel pools are en-
closed within a controlled leakage building. The auxiliary

building is equipped with-an appropriate ventilation and
filtration system to limit the potential release of radio-
active materials. The CR #3 ventilation and filtration sys-

tems are described in Section 9.7 of the CR #3 FSAR.

E. Regulatory Position #5 - FPC utilizes interlocks and/or ad-
ministrative controls to preclude moving heavy loads
(including the refueling cask) not allowed by Technical <

l

Specifications, over spent fuel assemblies.
I*

F. Regulatory Position #6 - The CR #3 spent fuel pool design l

|
meets this position statement as described in FSAR Section
9.3.

.

G. Regula. tory Position #7 - CR #3 has monitoring equipment
which will alarm if the water level fall below a predeter-
mined level _or if high radiation level are experienced. The

water level alarm will annunciate in the control room andthe' radiation monitor will alarm locally and in the control
room. This equipment is tested in accordance with the CR #3 |

Technical Specifications. The filtration system operates
.

continuously.
i |

H. Regulatory Position #8 - The CR #3 spent fuel cooling system
meets this regulatory position as described in FSAR Section
9.3.

4

_ _.
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TABLE I

LIST OF. LOADS MOVED OVER REACTOR CORE

MOVEMENT *^; FREQUENCY OF

OBJECT WEIGHT (lbs) SIZE PATH (I) HEIGHT (ft)(2) MOVEMENT

) Planum Assembly - 98,500 Diameter - 13'11" A to B 1 Refueling (moved twice)

Height - 10'8'
n

) Rzictor Head & Studs -300,000 Head Diameter - 16' A to C to D' ( 30
Refueling (mcred twice)

Height - 30' xy
Stud Diameter - 6.5" A to C to E<

Height - 3'

4) Hard & Internals " 12,000 Tri-pod 14' between F to C to A 30* Refueling (used to re-

Handling Fixture legs move head &
10' high internals)

) Internals Handling Ring *1359 ' Diameter 14' G to C to A 36 Refueling (used to re-
i "

Adapter, Pendants & Adapter ~850 Height 6"-8" H to G move inter-

Sprerder Ring Pendants 7 791 Thickness .25" H to G nals oni )
"

f.

>) Internals Handling - 3,400 Length' 6' I to F 40* Refueling (used to re-

Extension Width 12" move head &
Height 6" internals)

a) Internals Indexing ~12,500 Diameter 14' G to C to % 30 Refueling (moved twice)

Fixture Height 5'6"

Thickness .25"
.

) Ruactor Head Guide ~ 600 Le ngth 4' E to C to A Refueling (moved twice)'

Studs Diameter 6.5" 30

1) Camera & Associated - 60 Camera: C to A 30 ,Used throughout refuel-

Cabling Length 24" ing outage

Diameter 2"

Cable:*

Length 40'
Diameter 3/4"

,

|
1

R _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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TABLE I (Continurd)

LIST OF LOADS MOVED OVER REACTOR CORE
*

MOVEMENT ,. FREQUENCY OF

OBJECT WEIGHT (lbs) SIZE' PATH (I) _HEg".. (ft)(2)
*

MOVEMENT ,

') Specimen Handling Tool <100 Diameter 2" J to A 30 Per Tech. Spec.
4.4.9.1.2

Length - 40'

t) Surveillance Holder <100 Diameter - 2" A to B 2 Per Ti. h. Spec..

4.4.9.1.2
Tubs Assembly Length - 12'

!)' Surveillance Capsules <20 Diameter - 2" A to B 2 Per Tech. Spec.'

4.4.9.i 2
Length - 18"

%) Long-handled Tool &- <100 Diameter - 2" J to A and 30 Used throughoot

Fittings Length - 40' J to B refueling

0) Funi Assemblies - 1550 Length - 14' A to B 3 Refueling (1/3 of core

. Width - 8.5" B to Pools to be replaced)

Depth - 8.5"

6) Control Rods - 125 Length - 14' A to B 3 Refueling (move all
control rods)Width - 6"

Depth - 6"

,

.

.

The head andThe internals handling extension shown on Figure 1 is pinned and safety-wired to the hook of Polar Crane.
internals handling fixture is pinned and safety-wired to the extension piece. This lif ting arrangement' then becomes an

,f the head and internals.
intergal part of the polar crane and is used for lifting andmovemen-

.

W-----__-_____---_____



NOTES TO TABLE I

(1) The movement p a t ti locations designated in this table are shown on
Figure I attached.

(2) The heights indicated are approximate heights above the R.V.

flange. The top of the fuel. core is approximately 11 feet below
the top of the flange.
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TABLE II

LIST OF LOADS ::0VED OVER SPENT FUEL STORAGE POOLS

MOVEMENT , FREQUENCY OF

OBJECT WEIGHT (1bs). SIZE PATH (1) HEIGHT (ft)(2) MOVEMENT

}. Furl Assembly - 1550 -Length - 14' A to B Refueling

Width - 8.5" J to I to C to 4

Depth - 8.5" Reactor (New Fuel)

7 Tr:nsfer Carriages ~ 2626 Length - 24' C.to D 30 Only for' maintenance
Width - 2' or repair

,

) Lifting-Beam for - 300 Length - 8' 33 Used for carriage

Cstriages Width - 8" rec: oval
.

b Spent Fuel Gates ~ 3900 Length'- 28' E to F -30 Refueling - moving fuel

Width - 35.5" between pools-'

Thickness - 1"
"

8200 Length - 26' G to B to A 37 Refueling, maintenanceD Missile Shields -

.
Width - 30"

*

Height - '30" -

) New Fuel Elevator - 2080 Length - 16' H to I 37 During new fuel receipt

Test Weight Diameter- 8"

D Equipment / Pe rsonnel ~.250 Length - 4' Throughout Fuel '30 During maintenance on

Lifting Basket Width - 4' Pool Area pools or equipment

Height - 3'
.

-

e

I

.



.

NOTES TO TABLE II

(1) The movement path locations designated in this table are shown on
Figure 2 attached.

(2) The heights i ndicated are approximate maximum heights above the
top of the spent fuel storagy racks.
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*
.

1.0 SUR7EILIANCE REQUIREMENTS
,

1.1 REQUIREMENTS REFERENCE

Surv. Req'd. Mode Surv. Freq.

Source During Modes Notes Free. Notes

29 CFR 1910, Chapter XVII 1 thru 6 47
,

W 40

.-
4

MODE NOTES: 47 - Sling in use.

SURVEILLANCE FREQUENCY: W - Weekly

FREQUENCY NOTES: 40 - Establish prior to ascent into applicable

*

mode (prior to sling use).'

1.2 Slings used in the handling of fuel vi'sl be load tested :c

1.2 times the weight of the load to be lif ted before each fuel

receipt.

1.3 Slings complete with hook or other lifting rig fixtures to be
.

used for lifting during safety-related activities c:her than in

Step 1.2 above shall be load tested to 1.2 times the weight cf

'

the load to be lifted quarterly during use.

1.4 Tagging of the total lift rig assembly will be done a: the

time of load testing. The tag vill denote date of test,

weight lifted, and'other lifting fixtures used to complete

the lift tig assembly. .Each co:ponent shall be tagged.

1.5 When it is i= practicable to perform a load test in acccrdance

with Step 1.3 above (because of ex:remely heavy lif:s fer

example), slings rated at least 1.2 tibes the load te be lifted

shall be used and a visual examination shall be perferred and

documented on Data Sheet I, noting "N/A" for 1 cad test. la:ings

for non-standard configuration are based on normal sling calcu-

lations.

. .

'

Page 1 SP-601 Date 6/29/73.
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s

.

.

2. 0 ' * ACCEPTANCE CRITERIA

2.1 Load test completed with no slip in-rigging.

2.2 Visual examination shows:

a. No broken strands. .

:|' b. No corrosion which when cleaned shows pitting.

c. No set kinks (deformations).

2.3 Successful' completion of the attached Data Sheet I (Enclosure 1).

3.0 REFERENCES-

3.1 29 CIA 1910, Chapter XVII

3.2 Data Sheet I (Enclosure 1), Procedure for Load Testing Slings
.

3.3 CSL Descriptions and Rated Lead Capabilities (Enclesure 2)

.

.

.

.

-
.

.

-
.

,

,

.

_Pa'e la~ SP-601 D.:te 6/23/73g-
.
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4.0 SPECIAL CONDITIONS OR REQUIREMENTS

4.1 Test load shall not exceed 110% of rating for any sling, hook,

shackle, or other lifting fixture to be used.

4.2 Load test.to be perfor=ed in area where potential.for damage

,- is minimized if test load is dropped.

*

5.0 EQUIPMENT REQUIRED

5.1 -Test load equal in weight to at least 1.2 times the actual load

to be lifted but in no event greater than 110% of rating for

any lifting rig co=ponent. (See Enclosure 2.)

5.2 Sling, hook, shackle, and other lifting fixtures te be tested.

Determine sling use and refer to Enclosure 2 for capabilities

and load test requirements.

5.3 Crane with,the capability to handle test load.

Rig 3 ng hardware such as shackles, eyebults,'ecc., a= required.5.4 i ,

.

6.0 PROCEDURE
,

Determine load weight and ratings for sling, hock, and all

lifting rig cocponents.

6.1 Secure sling and complete lifting rig to crane h::k.

6.2 Secure complete lifting rig to test load.

6.3 Raise test load to approximately 4 ft from ficer (a ft. from

bottom of load. to floor).

6.4 Lower test load to approximately 2 ft. and hold f:: 30 sec.*

6.5 Set test load on' floor.
.

6.6 Repeat Steps 6.3, 6.4, and'6.5 above.

6.7 Release test load from' lifting rig.

6.8 Record applicable data on Data Sheet I (Enclosure ')._

.

Page 2 SP-601 2 ate 6/29/78*
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__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

6.9 No restoration required.

6.1D Notify the Shift Supervisor of the completion and results of

this Surveillance Procedure.

.

.

.

.

.

.

.

.

.

.

.

.

Page 2a - SP-601 2.ste 6/29/78
F.e v . 4

.



ENCLOSURE 1

- DATA SEEET I -

PROCEDURE FOR LOAD TESTING SLINGS

Initials

Sling No. CSL-
'

.

.

Visual examination shows:

a. No broken strands,

b. No corrosion which when cleaned shows pitting.

*c. No set kink's (deformations).

Hook No. (or description)

Shackle No. (or description)

~

Other Lifting Fixtures

Test Load Weight
.

Load test completed with no slip in rigging.

C0501E'iTS :

.

-
. ,a.

Describe lif ting rig assembly (with sketch of how it was rigged).

.

Performed By Date

.

*" Set kinks" are defined as any strand or strands which are deferred in a manner
irregular to the remaining strands which could ret _It in cross-sectional, non-
uniform loading.

'Page 3 SP-601 Date 6/29/7S
Rev. 4
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)
ENCLOSL*RE 2e

.

CERTIFIED SLING DESCRIPTIONS AND RATEb LOAD CAPA3ILITIES

CSL-6, Fuel Handling Fixture Sling (one 1/2" x 18" leg with two 3/8" x 14" legs)
*

Rated ca,pacity is 2.2 tons based on the two 3/8" legs at no more than 30'.

NOTE: When attached to the fuel handling fixture, the two 3/8" legs are at an.

.

k angle of approxi=stely 16.6*. To meet the requirements of Section 4.1,
,

the test load shculd be no greater than approximately 4840 lbs.

CSL-7, Fresh Fuel Shipping Container Four Legged Sling (four 1/2" x 204" legs)

i CAPABILITIES: straight pull (each leg) - 10,560 lbs.

NOTE: A fresh fuel shipping container with two assemblies weighs approxi ately

7300 lbs., therefore, a load test of at least 10,950 lbs. is required.

i
To load test CSL-7 prior to fuel receipt, lift either of the new fuel ;

!

stor:ge rack missile shields (weighing 14,125 lbs.) in accordance with ,

i
Section 6.0 of this procedure.

.

?
.

CSL-8, New Fuel Assembly Lifting Sling

I

(single leg 1/2" x 180" with braided loop at both ends) !

i
'

CAPABILITIES: Basket lift (looped over hook and shackled at loops) rated
,

!

cap.scity is approximately 9,000 lbs. !.

*

.

CSL-9, New Fuel Assembly L1fting Sling

. !

(single leg 1/2" x 150" with braided loop at both ends)

CAPABILITIES: See capabilities of CSL-8 above.

NOTE: CSL-8 and CSL-9 are used together on the auxiliary building main h:s

to move fuel assemblies. Since a fuel assembly with control rod weighs )
|

approximately 1660 lbs., a load test of at 1 cast 2490 lbs. is required.
,

To load test CSL-8 and CSL-9, lift any one of the auxiliary buildint

access hatches (weighing approximately 5500 lbs.) in accordance with

Section 6.0 of this procedure. .

!
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Document Section-

NFORM ATION ONL N
- C. R. Nuclear -
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1.0 SURVEILLANCE REQUIREMENTS

Interlocks which normally prevent the auxiliary building over-

head crane (fHCR-5) from traveling over the fuel assembly storage

portion of spent fuel pool "B" shall be demonstrated;0PERA3LE.

This demonstration shall be performed during the modes and at

the frequencies indicated below.

l.1 Technical Specification Reference'

Technical Surv.. Req'd Modes Surv. Freq.

Specification During Modes Notes Freo. Notes

4.9.7.1 1,2,3,4,5,6 41,42 W 40

Surveillance Frequency Designation:
I.i

W-Weekly i

Modes Notes:

41-Frel Assemblies in Spent Fuel Fool

42-Spent Fuel Overhead Crane (FHCR-5) in Use'

Frequency Notes:

46-Establish Surveillance Prior to Ascending into Applicable

Mode (Prior to placing crane in service with Fuel in
-

Storage Pool)

2.0 ACCEPTANCF CRITERIA

2.1 The crane travel interlocks have successfully stopped any motion

of the Auxilicty Building Spent Fuel Crane (FHCR-5) which would

have caused its hoist hooks to be positioned over any part of

spent fuel pool "B" (excluding the cask pit).

NOTE: if the above Acceptance Crite'ria cannot be eet, refer

to the " Action Statement" of 3.9.7 of the Technical
t

Specifications..

Page'l SP-530 Date 1/6/76
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3.0 REFERYNCES NEEDED TO DO PROCEDURE

3.1 Enclosure 1, Crane Orientations and Directions

-3.2 Data. Sheet I (Enclosure 2) .

3.3 FP-601, Fuel Handling Equipment Operations ,

_

;*

4.0 SPECIAL CONDITIONS OR REQUIREMENTS*

4.1 This demonstration of interlock operation shall be performed

with NO crane load.

4.2 If bri,dge or trolley is stopped by limit switch action, it

will be necessary to reverse whatever motion was responsible

by depressing the appropriate reversal. push button.

4.3 The "NON-RESTRICTED" push button overrides limit f aitches and
,

while depressed allows entry into the restricted area.

.

5.0 EQUIPMENT REQUIRED

I, - None

6.0 PROCEDURE

6.1 Start up the overhead crane (FHCR-5) in accordance with FF-601,

Fuel Handling Equipment Operations.

6.2 With the crane well away (south) of the southern wall of spent

fuel pool "B", operate the bridge, trolley, and hoist controls'

to verify that they are operating normally.

6.3 Perform the following steps to demonstrate the operation of

the crane's interlocks. Refer to Enclosure 1 for orientation

and directions.

6.3.1 Run the trolley forward and position it approximately 2 ft.

from the west end stops.

.

.Page 2 SP-530 Date 1/6/76
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. 6. 3. 2 Depress the " BRIDGE FORWARD" push button and run tho bridge

north at fast speed until it is stopped by the actuation of
.

a limit switch (LS-2). Verify that the main hoist hook

centerline is not over the spent fuel pool storage racks
,

*

.- and document this on Data Sheet 1.
,

!-

6.3.3 Depress the " TROLLEY FORWARD" push button. Verify the trolley*

does not move forward.

6.3.4 Depress the " TROLLEY REVETSE" push button. Verify that the
,

,

'

trol' ley moves in reverse.

6.3.5 Continue moving the trolley in reverse and position it approxi- ,

,

mately 2 ft, from the trolley east end stops.'

6.3.6 Depress the " BRIDGE REVERSE" push button and verify the bridge
,

,

will move in reverse.t

6.3.7 Depress the " BRIDGE FORWARD" push button and move the bridge

forward until it is stopped by the actuation of a limit switch

(LS-1); document this on Data Sheet I.

6.3.8 Depress the " TROLLEY FORMARD" push button and move the trollep

forward until it is stopped by the actuation of a limit switch

(LS-3). Lower the main hoist hook as necessary to verify that

it is over the spent fuel cask storage pit; document this on
;

i Data Sheet I.

CAUTION: Care should be exercised to insure that the hook
.

does not come in contact with the water in the cask

storage pit.

6.3.9 Return the hook to its storage position.

4

.

Page'3 -SP-530 Date 1/6/76
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- 6.3.10 Depress and maintain depressed the "NON-RESTRICTED" push button.
I

Hove the bridge forward to approximately 2 ft. from the north
i
'

end stops, then move the trolley forward until it has passed

the west wall of the cask storage pit. Release the "NON-RESTRICTED"4

-

-

push button.! -

i

,6.3.11 Return the trolley to the cab side of the bridge, then return
.

the bridge to its normal storage area or the desired work area.
' " '

6.4 There is no restoration required.
i

6.5 Notify the Shif t Supervisor of the completion and results of

this Surveillance Procedure.
.

.

,

i

j

,

l

i

-Page 4 SP-530 Date 1/6/76

, , . . . . . . . - _ . . _ _ _ . . _ _ _ . . . . _ _ _ _ - , _ , , _ _ _ . _ . _ . _ . .



. :.~
.

ESCLOSURE 1
*

-
. .

.

. .

.

.

*
.

\\-"\\\\\.\s , x\x o s\.\ \,.p. ,e .,..c.XX\N y\, 's \4

.,.
.

\('y Nk\ \ ' \

\\\\\\} s\ \ }V.\ \'..
,\\ \' \' \ \ '\- -

.

. \{x\\\\ \',
'

"

I I'?N ''' 1 'l,- \ ''' \ \ '\
SPilif FUEL. I \ I'

\'. '' '\,'\ .Ek \ \ .'\ \ \.'\\ } 'f. ' ^ \- -.
\ AI ~M'' '

l'00L ".i"
}.s K gs -#

\ 's, , \,'

'
g ., ! CliSK

\'i -'\tx-
j .

,

.N s % % *. s \ \3 P1T.

* '.2.:. .\ \ ,a\ \. .2.- . '. . = L
\ i

_a L.'.: ? .\ \
. '., .

.

LS-2 +

+ LS-3*

.

TPOLLEY F0iu.*/J1D D111ECT10'.'.

j
.}W

. s
*- -

,

,

$ H

.eH ,
.. a-'

151:IDGE F0lu.'NID Dl'.tECT10;; .

4

.

I.'
.!

I.

' }

?-

i

I
i

+-- CR.n*F. T.R1|K:F T::.\CDs
" !

\\g\1: p tc.\Ti;S !.r.STl:1CTE0 /.RC.\

CP./it;C-ei i r.5T?.T!tt;; N:n 111 r.!re':' .3

.Page 5 SP-530 Date 1/6/76

_ . . - . . - . . - . . - .



.. .. . . - . ~ . - . . . . - . =- . = - _ . . . - . - .

ENCLOSCRE 2

,

DATA SHEET I

AUXILIARY EUILDING OVERHEAD CRANE (FHCR-5) '

INTERLOCK DEMONSTRATION
,

.

,

.

TEST EQUIPMENT 50.*

.

NONE .

I ,

t

!

.

ECTION INITIALS /DATE
PROCEDURE

STEF
.

6.3.2 The crane is stopped (by LS-2) with
its hooks not over the spent fuel

/pool storage racks.

6.3.7 The crane is stopped (by LS-1) with ,

its hooks not over the spent fuel
/pool storage racks*

6.3.8 The crane is stopped (by LS-3) with
its hooks not over the spent fuel
pool storage racks _,

/

COMMENTS:

DATE:PERFORMED BY:

.

.

.
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1.0 SURVEILLANCE REQUIRDIENTS

1.1 All missile shields shalJ be installed over the storage pools

whenever.irractated fuel assemblies are in the storage pools

except during in-progress-handling of fuel assemblies.
_

.

.. 1.2 Immediately install all missile shields upon notification
1

of a " tornado watch"."

1.3 REQUIREMENTS REF2RENCE
,

Surv. Req'd. Mode Surv.
Reference During Mod,es Notes Freq.

.

STS 4.09.11.01 1 thru 6 41 One Time
STS 4.09.11.01 1 thru 6 41,43 One Time

;- STS 4.09.07.01 1 thru 6 41 One Time

'
Surveillance Frequency: One Time - Each occurrence necessitating

missile shield place =ent over storage pool.
,

.

Mode Notes: 41 - Irradiated fuel assemblies in storage pool.

43 " Tornado watch" in effect.

2.0 ACCEPTANCE CRITERIA

Successful cempletion of this procedure.

3.0 REFERENCES NEEDED TO D0' PROCEDURE

3.1 FP-601, Fuel Mandling Equipment Operations
.

3.2 Enclosure 1, Frel Storage Pool Missile Shield Installation

Sequence

3.3 Enclosure 2, Missile Shield Panel SP-1
,

3.4 Enclosure 3, Missile Shield Panel SP-2

3.5 Enclosure 4, Missile Shield Panel SP-3

3.6 Enclosure 5, Missile Shield Panel S"-4

*

3.7 Enclosure 6, Missile Shield Panel SP-5

,

Page 1 SP-434 Date 6/9/76
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.

*
.

3.8 Enclosure 7, Shield Positioning Pin

3.9 Enclosure 8, Fuel Storage Pool Missile Shield Re= oval Sequence.

3.10 Enclosure 9, Spent Fuel Pool Missile Shield Storage Positioning. .

,

.3.11 Enclosure 10, Data Sheet I (Installation)
.

;- 3.12 Enclosure 11, Data Sheet II (Removal)
.

3.13 Enclosure 12, Equipcent List ,

3.14 Enclosure 13, Sl*,ng Lift Capabilities for CSL-7

3.15 Enclosure 14, Sling Lif t Capabilities for CSL-8 and CSL-9
*

.

4.0 SPECIAL CONDITIONS OR REQUIREMENTS

4.1 Determine that the water level in the storage pool is at least

23 ft. above fuel assemblies before beginning missile shield

installation.
1

1

4.2 (deleted)

4.3 Sling CSL-7 certified in accordance with Step 1.4 of SP-601,

.. Procedure for Load Testing Slings. (See Enclosure 13 for

analysis.)"

I 4.4 Slings CSL-8 and CSL-9 certified in accordance with Step 1.4

of SP-601, Procedure for Load Testing Slings. (See Enclosure

' 14 for analysis.)

|

* 5.0 EQUIPMENT REQUIRED

5.1 Auxiliary Building Overhead Crane

5.2 Auxiliary'Bu11 ding Missile Shield Crane

6.0 PROCEDURE

NOTE: Notify the Reactor Engineer before beginning missile

shield placement.

Page 2 SP-434 Date 5/4/78
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1

.6.1 STORAGE POOL MISSILE SHIELD INSTALLATION

6.1.1 Start up spent fuel (SF) handling bridge per FP-601, Fuel

Handling Equipment Operatioas.

6.1.2 Move bridge and/or trolley to position fuel mast in cask

loading area and move-bridge to left travel limit.
; ;*

* 6.1.3 Install panel positirening pins (Enclosure 7) in missile shield

'

locations 1 and 2 (' inclosure 1) on both sides cf SF pool "B".

a

-
.

,

a
,

1

I

.

I
;

,

4

4

.

.

!
T *

1

\.

i

.

4

.
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6.1.4 Attach two (2) 1 in. eyebolts in tapped lifting holes and

attach lifting slings to applicable missile shield panel.

(Refer to Enclosures 1 through 6.)-

6.1.5 Lift shield with the auxiliary building overhead crane.

,

Position shield across SF' pool "B".6.1.6

NOTE: Nylon safety ropes should be used to guide shield across

pool.

6.1.7 Lower shield onto positioning pins until panel is seated firmly
~

~

on anchor platform.
,

6.1.8 Remove positioning pins and replace with 1-k in. anchor bolts.

Remove rigging from shield. Install 1 in. bolts and flat

washer in tapped lifting hole.

6.1.9 Install positioning pins to acconmodate subsequent panels.

6.1.10 Repeat Sections 6.1.4 through 6.1.9 for panels 2 through 8.

NOTE: Shield positions 9 through 24 (Enclosure 1) require
.

*use of the missile shield crane.

6.1.11 Attach rigging of Enclosure 14 and position shield across SF

pool "B" per Sections 6.1.4 through 6.1.6.

6.1.12 Move overhead crane trolley to position shield above shield

location 8 (Enclosure 1). j

|

6.1.13 Lower shield onto shield in location 8 and transfer rigging

from overhead crane hook to nissile shield crane hook.

.

6.1.14 Move missile shield crane to appropriate location (Enclosure

1) and lower and bolt shield per Sections 6.1.7 through 6.1.9.

l
|

Page 3 SP-434 Date 6/22/76
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6.1.15 Install panels 25 thru 32 with the overhead crane.

NOTE: Slight repositioning of the SF bridge may be required

for placement of SP-2 panel in location 32.

6.1.16 Shut down SF handling bridge in accordance with FP-601, Fuel

Handling Equipment Operations.
.

6.1.17 Upon completion of missile shield placem< nt, complete Data

Sheet I (Enclosure 10).

6.1.18 No restoration is required.

6.2 FUEL ' STORAGE POOL MISSILE SHIELD REMOVAL

6.2.1 Remove 1-1/4 in. anchor bolts from both ends of applicable

missile shield. (Refer to Enclosure 8.)

6.2.2 Attach two (2) 1 in. eyebolts in essped lif ting holes,

attach rigging, and lif t with auxiliary building overhead

crane.

6. 2. 3 - Move crane bridge and trolley to position shield for storage

in configuration of Enclosure 9.

NOTE: Shields SP-1 and SP-4 shall be stacked no more than

two (2) shields high.

6.2.4 Repeat Sections 6.2.1 thru 6.2.3 to complete missile shield

removal.

NOTE: Removal of shield positions 1 thru 16 on Enclosure 8

re'.uire the use of the missile shield crane and trans-
.

ferral of rigging to the everhead crane for storage.

6.2.5 Upon completion of missile shield removal, complete Data

Sheet II (Enclosure 11).

6.3 No restoration is required.

Page 4 SP-434 Date 6/22/76
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ENCLOSURE 2

.

MISSILE SHIELD PANEL SP-1

(23 required)

.
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ENCLOSURE 3

MISSILE SHIELD PA!!EL SP-2

(1 required)
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ENCLOSI*RE 4

.

MISSILE SHIELD PANEL SP-3
.

(1 required)
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ENCLOSURE 5

MISSILE SHIELD PMEL SP-4

(6 required)
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ENCf.05URE 6

MISSILE SHIELD PA'iEL SP-5

(1 required)
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ENCLOSURE 7

_ POSITIONING PIN

(8 required)

!

.

*

.

.

.

b

| I

I (

|

\ /

,

FOR USE WHEN INSTALLING PANELS
.
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ENCLOSURE 10
,

DATA SHEET I

The following missile shield panels were installed in accordance with

Section 6.1 of this procedure:

Initials
~

.

23 SP-1 Shield Panels*

6 SP-4 Shield Panels

1 SP-2 Shield Panel

1 SP-3 Shield Panel *

.

1 SP-5 Shield Panel

C0tDENTS:

-

.

l

Performed By "Date

|
*

.
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ENCLOSURE 11

DATA SHEET II

The following missile shield panels were removed in accordance with Sec-

tion 6.2 of this procedure:

Initials -

,' 23 SP-1 Shield Panels

6 SP-4 Shield Panels

1 SP-2 Shield Panel

1 SP-3 Shield Panel
,

,

1 SP-5 Shield Panel

COMMENTS:

l

l

|

Performed By Date |

Page 15 SP-434 Date 6/9/76



IENCLOSL*RE 12
,

.

EQUIPMENT LIST ,

1. 1" Eyebolts, 4

2. 4-Point Slings (CSL-5 and CSL-7), 2

3. Panel Positioning Pins, 8
.

. 4. 128 1-1/4" x 2-1/2" Anchor Bolts
,

5. 20" Adjustable Wrenches, 2

-
.

.

.

Page 16 SP-434 Date 6/9/76
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ENCLOSURE 13.

,

SLING LIFT CAPABILITIES FOR CSL-7

.

NOTE: A copy of this analysis must accompany the visual , exam-

ination performed in Step 1.4 of SP-601, Procedure for

Load Testing Slings.
~

.-

.

10,560 lbs. (eachStraight pull capabilityCSL-7 --

leg) (four " x 204' legs)

|

1. LiIf ting a fuer storage pool missile shield with CSL-7 represents a
l

lifting angle 0 = 20.67 . !0

2. This reduces the lift capability to: i

10,560 x cos e

= 10,560 x 0.936 = 9,880 lbs.
!

3. The maximum storage pool missile shield weighs 8,200 lbs.

4. Two legs of CSL-7 will be used to lift shield so each leg will 1,1ft i-

1

4,100 lbs. I

5. In accordance with Step 1.4 of SP-601, Procedure for Load Testing Slings,

a sling must be rated at least 1.2 times the load to be lif ted:

4,100 lbs. x 1.2 = 4,920 lbs.

6. 4,920 lbs.less than 9,880 lbs. (Step 2)

7. Sling is usable in accordance with SP-601, Procedure for Load Testing
.

|

Slings.

|

|
|

.

*

!

Page 17 SP-434 Date 6/22/76
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ENCLOSURE 14

SLING LIFT CAPABILITIES FOR CSL-8 and CSL-9 I

.

NOTE: A copy of this analysis must accompany the visual inspection

performed in Step 1.4 of SP-601, Procedure for Load Testing
.

Slings.
;*
- .

~

CSL-8 Straight lift capability using Basket *.

CSL-9 Lift 9,000 lbs.=
,

1. Lif ting a. pool missile shie.1d with CSL-8 and CSL-9 represents a lif ting
i

0angle of 55.85 .
;*

,

.

CSL-9est-8 .

S5 ss' ty a
8 s

\ .

'

1
| mis si: t : vic .w.a.~ |,

2. This reduces the lift capability to:

9,000 lbs. x cos e !

= 9,000 lbs. x 0.5613 = 5052.0 lbs. (each cable) '

;
*

3. The maximum missile shield weight is 8,200 lbs.

!
4. Each sling will lift 4,100 lbs.

5. In accordance with Step 1.4 of SP-601, Procedure for Load Testing Slings,

a sling must be rated at least 1.2 times the load to be lifted:

4,100 lbs. x 1.2 = 4,920 lbs.

6. 4,920 lbs less than 5,052 lbs. (Step 2)
-

'
7. Sling is usable in accordance with SP-601 Procedure for Load Testing

Slings.

* NOTE: Slings to be used in basket lift; i.e., loop ends shackled

together to eye bolt and looped over crane hook.
.

i
1

Page 18 SP-434 Date 6/22/76
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1.0 SURVEILLANCE REQUIREMENTS

Spent fuel bridge and trolley interlocks and physical stops

shall be demonstrated OPERAELE within seven days prior to

fuel handling operation employing FHCR-3 and at least once
'

per seven days during operation. -

1.1 REQUIREMENTS REFERENCE I*

Surv. Reg'd. Mode Surv. Freq.

Reference During Modes Notes Freq. Notes

FPC Practice 1 thru 6 42 W 40
-

.

Surveillance Frequency: W - Weekly (seven days) |
.

'
Mode Notes: 42 - Bridge in use.

.

Frequency Notes: 40 - Establish prior to ascension inte appli-

' cable mode (prior to putting bridge in use;

2.0 ACCEPTA.';CE CRITER!A
,

Successful completica of this procedure.

3.0 REFERENCES SEEDED TO DO PROCETJ?.E

FP-601, Fuel Handling Equipment Operations

4.0 SPECI AL CCSDITIONS OR Rent.'I?E"ENTS

'lh e nRefer to rP-601, Fuel Handling Equipment Operations. .-

verifying wall limit interlocks, attentien should be given

to very slow movement of brid.re or t re l ley.

5.0 Eo: ; P':!T! m n* DU .1)

nd iing !:quipr , at ope .i t i on., .Re f e r t o 1 '-n01 '. -

.

6.0 PROCEDURE

Refer to Enclosure 1.

6.1 Position bridge at SFA-DS.

Page 1 SP-531 Date 2/13/76
Rev. 1



.. . . - . . . ,

..

' ' 6.1.1 Run bridge right until it stops (LS-5 bridge right end stop)

and verify that:

6.1.1.1 Bridge will not run right.

.6.1.1.2 . Bridge will move left.
c .

6.1.1.3 Trolley will run forward add reverse. -

:
; 6.1.2 Run trolley forward until it' stops (LS-19 transfer valve #2*

protection) and verify that:

6.1.2.1 Bridge will not move left or right.
.

6.1.2.2 Trolley will move teverse.'
.

6.1.3 Run trolley reverse until it stops (LS-19. transfer valve #1"

.

protection) and verify that:

6.1.3.1 Bridge will not move left or right.

r

! 6.1.3.2 Trolley will move forward.

6.2 -Position bridge at SFA-DS.

6.2.1 Run trolley reverse to transfer carriage 3!1 (scale index "X").
,

6.2.2 Run bridge right until it stops (LS-18) and verif:. that bridge -
4

will not save left or right and trolley .eill n:: ::ve :-versc.

6.2.3 Move trolley forward to scale indpx "A" and verif,. tha: bridge
.* ,

w._1 move right and lef; and trolley :__ _ ne ;# . : rv a r :. c. :

reverse.

.

4

.

.
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!

!

,

6.3 Position bridge at SFA-D8.

6.3.1 Run trolley forward to transfer carriage #2-(scale index "Y"). .

-6.3.2 Move bridge right until it stops (LS-18) and _ verify that bridge

will'not =ove righ't or left and trolley will not move forward. |
-

.

6.3.3 Nove trolley reverse to scale index "H" and verify t_ hat bridge !

!
.. 4

'. will move right and left and trolley will move forward and
-

reverse.

6.4 Move bridge left until it stops (LS-9 center wall left limit)

and verify that:
.

,

6.4.1.1 Bridge will not move left.

6.4.1.2 Bridge will move right.

6.4.2 Trolley will forward and reverse.

6.5 Move trolley forward until it stops (LS-19) and verify that

bridge will not move right or left.

6.5.1 Move trolley slightly reverse.

6.5.1.1 Move bridge right to row "14". -

6. .1.2 S:ve Orc;iey forwsrc to cumper step.

6.5.1.3 Move trolley slightly reverse.

6.5.1.4 Meve bridge left until 1: .=: ops (L3-18) an; cerify tha: brid;e

will not move right Or left and trolley wi 1 n:: m:ve forward._

6.5.2 Move trolley reverse to scale index "H".

6.5.2.1 Move bridge right to row "14".

__

.
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'Rev. 2

i

_J



.

6.5.2.2 Move troll,ey-reverse to bumper stop.

6.5.2.3 Move trolley slightly forward.
,

6.-5.2.4 Move bridge left until it stops (LS-18) and verify that bridge

will not move right or left and trolley will not' move reverse.

6.5.3 Move trolley forward to scale index "A". ~.

6.5.3.1 Move bridge left until it stops (LS-9).

.

6.5.3.2 Move trolley-reverse until it stops (LS-19) and verify that
,

i ,

f bridge will not move right or left. i

6.6 Move tsolley forward until it stops (LS-10) and verif- tha::

6.6.1 Trolley _will not move forward or reverse.

6.6.2 Bridge will move right or left.
l

*

6.7 - Position trolley on centerline of center gate (scala inde:: i

"Z"). *

NOTE: Bridge may have to be moved right to clear L5-9, then

|
=ove the trolley forward to "Z".

-

6.7.1 Move bridge left until it stops (LS-12) and verify ths: bridge

will n:t move icit or right.
.

NOTE: The trolley can either move forward until i: str;s trrund

"F." and no furtr.cr 10carents can be r fc :r 7. -: rs;

until it stops arcund "F" and no further ::ccnzn:s :r-

be made.

6.7.2 Bypass bridge right interlock (TS-1). I

'

6.7.3 Move bridge right to row "30".

6.7.4 Return bridge - right bypass interlock (TS-4) to '0 : . ;- i t .. .

6.S I..ne trelley forward te centerline of eask . .In. .

index "K"),

i

i
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.

6.8.1 Move _ bridge left until mast is in the entrance of cask area

(between LS-12 and LS-21) and verify that trolley will not

move forward or reverse (LS-13).
,

6.8.2 Move bridge left until it stops (LS-6 bridge left end limit)

and verify that:
-

:*
" ' 6.8.2.1 Bridge vill.not move left.

6.8.2.2 Bridge will move right.

6.8.2.3 Trolley will move forward and reverse.

6.8.'3 Move trolley forwa'rd to" bumper stop.
1

6.8.4 Move trolley reverse until it stops (LS-20 trolley stop at

cask inner wall). Trolley will not move forward or reverse.

. 6.8.5 Move bridge right until it stops (LS-21 cask area right wall

limit). Bridge will not move right or left..

,

NOTE: Trolley. interlock b'ypacs required to move trolley for-
.

ward to clear LS-?0 interlock.

movetroIIeyinreyerse!cal * TION: Do not

6.3.6 Bypass trolley interlock (TS-5).~

6.8.7 Move trolley forward to centerline of cask icading icer
,

tecale index "W").
J

6.8.S Return trolley bypass-interlock to "Off" pcsition.

|.
6.9 Move bridge right_-until it stops (LS-11 center wall right

.

limit) and. verify that :

6.9.~1 Trelley will neve forward and reverse.

6 . 9 . .' liridge will nove le f t.

6.923 liridge wiI L hot cave right .
,

6.10 Move bridge left to clear LS-11 (SFS 'w'22)..

4

6.10.1 Move trolley reverse to scale index "E" (LS-13 centerline of |
|

I.

.'new fuel elevator).

Pagef4a SP-531 Date 5/21/76
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6.10.2 Raise elevator to full "Up" position.

6.10.3 Move bridge left until it stops and verify that:

6.10.3.1 Trolley will not move forward or reverse.

6.10.3.2 _ Bridge will move right.
5

.. 6.10.3.3 Bridge will not move left.

6.10.4 Lower the new fuel elevator to the full "Down" position..

6.10.5 Move bridge left to position directly over the new fuel elevator;

bridge and bumper touching but not compressed. Verify that:

16.10.5.1 Trolley will not move forward-or reverse.

6.10.5.2 New fuel elevator will not raise.

6.10.6_ Move bridge right to SFB-E30 (LS-12 clears).

6.10.7 -Move trolley reverse to SFB-C30,

6.10.6 Run bridge left until it stops (LS-9 bridge left wall limit).

6.10.8.1. Bridge will not move left.

6.10.8.2 Bridge will move right.

-'':-20) snd verif - that6.10.? Run trolle~ forward until i stops

: . trolley will not move forward or reverse.

6.11 Move bridge right until it stops (LS-ll). .

;

6.11.1 Move trolley forward until it stops sL5-lOf and verify that:

6.11.1.1 Trelley will not move forward or reverse.

6.11.1.-2 Bridge will move right or left.

6.121 P. s ttion trolley on centerline of ::nter cate (scale index ""').

NM". . Fri ..e nav have to be noved : eft to clear 9-10 th-

the trolley forward to "'"move

t> .13 Move bridge to STA-DS. ,

6.14 No restoration is required.

6.15 Complete applicable section of the Spent Fuel Handling Bridge
4

Log Sheet attached to bridge console. |
\

i
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6.16 Upon completion of this procedure, notify the Shift Supervisor
~

and e er the results in the Control Center Log.

.

.

"
.

.

.

.

.
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LS-13 (uYR)
LS-18-(PVR) LS-18 (PVR)Close,1 -

Open on Cam Open on Cam
.

/j Bumper

LS-21 (CAR) '! S t'op
A

Clo:;ed .[b Open <tb <;2-). _ LS-19 (VAR)
__ I - Open

-
,

__.* * *

. , , i i "

'

j f

,p' '-- irp
I ._.J. _ _ __ ._'

J
_

C.i s k ' A,, i
_t _ ] ___,_ .,_ - iransfer Basket #2 s NArea |

s.. _ _

LS-10 (GPR) Closed VN Transfer'
' ' '

,

*
-

Closed Valve #2LS-20 (FRR) , , i, ,,n,, P001, ,,A,, POOL Forwardi

Open on Cam p _...g.,---. , , ,

c-Right| LS-5' '
! | - -- t - Lef t<:- p

Open'' 'LS-14 (PCL)
', !

'

I.S-9 (Lut)
LS-6 'p. -. ' -

,
' Y '

O{nOpen
,

fJ-' - - , Pi. Reverse.

- -

Op e n - - - - - - - - - --- --{----- Closed LS-19 (VAR)Elevator - ~['~ l " - - - - - - -
l osed [ }i

- -, 1

Open' C i

, . . . _ . .
9i , ' iTransfer flasket #1 3 .._ erf ' bLS-9 (LuL) ' '

Opcn on Cam | LS-11 (t:ul.) ; -- - - - -

- i . }- .- -- T-iA .-'

!j. ''''V-
i___ P T

Level /
. _ . _ . . ' _._ _ . O ' n .. ... .

. _ _ _
r N

. , __.
.--

* ' Y-
r

Transfer
#_f Open<: c Cloncil

Valve #1"

I.S-l '' (DY'!) C I"""''''i> 0 pen y
f.S-23 *

Bumper -

''Stop

Pl.AN Vila.' ELECTRICAL INTERI.0CKS
SPI:NT FUI.1. POOL llANDLING BRIDGE g g

(FitCR-3) ca n
$ o

n'~
$o

"
~
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ENCLOSL'RE 1.

(Page 2 og 2)

LIMIT SWITCHES AND RELAY TITLES

LIMIT SWITCHES

LS-5 - BRIDGE AT RIGHT END LIMIT,

LS-6 - BRIDGE AT LEFT END LIMIT
_

_

- LS-9 - MIDDLE WALL LEFT LIMIT
.

LS-10 - MIDDLE GATE CENTERLINE

LS-ll - MIDDLE WALL RIGHT LD11T i

LS-12 - CASK LEFT TRAVEL WALL LUiIT
*

.

LS-13 - CASK D00R CENTERLINE AND NEW. FUEL ELEVATOR CENTERLINE
!

LS-14 - PERMISSIVE TO CASK LOADING AREA j

LS-18 - BRIDGE PERMISSIVE AT VALVE AREA
.

LS-19 - TROLLEY STOP AT VALVE AREA'

LS-20 - TROLLEY STOP AT CASK INNER WALL t-

i

LS-21 - BRIDGE / TROLLEY PERMISSIVE IN CASK AREA I
; !

'

RELAYS

i iWL - MIDDLE WALL RIGilT LI..I! RELAY

LWL - MIDDLE WALL LEFT LIMIT RELAY

C7- SRII?~!!R0L:.7Y PEID:: FI'TE _D; CASR AR7A,

FRR - TROLLEY STOP AT CASK INNER WALL
'

.

DXR - CASK LEFT WALL LDIIT RELAY

WYR - CASK DOOR CENTERLINE RELAY
.

PCL - CASi, LOAD 1.'k: :'ElcllSe ' T
4

PVR liRIN' PER'!!SSIVE AT VALVE X C\.

GPR - Mii911. GA:E :*i.R !ISSin RELAY
.

VAR - TROLLLY _ STOP IN VALVE ' AREA
.

.

.

.Page 7 SP-531 ;Date 2/13/76
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ENCLOSURE 2
(Page 1 of 2)

- DATA SHEET I -

SPENT FUEL HANDLING BRIDGE INTERLOCK SURVEILLANCE

Procedure Step Action Date/ Initials

6.1.1.1 Bridge will not move right (LS-5).
.

,6.1. 2.1 Bridge will not move (LS-19).
.

.

6.1.2.2 Trolley will only move reverse (LS-14).

6.1.3.1 Bridge will not move (LS-19).

6.1.3.2 Trolley will only move forward (LS-14).

6. 2. 2 ' Bridgd will not move (LS-IS).

6.3.2 Bridge will not move (LS-18).
_

-

6.4.1.1 Bridge will not move left (LS-9). |
'

6.5 Bridge will not cove (LS-19) . .

6.5.1.2 Trolley will not move forward (bumper stop).

6.5.1.4 Bridge will not cove (LS-IS). .

6.5.2.2 Trolley will not move reverse (bunper step).
__

A.5.2.' ? ridge ill not --"e (LS-19).
. _ , __

o. 5. 3. 2 Eridge will not cove (LS-19).

o.6.1 Trolley will not nove (LS-10).

o.7.1 aridge will not nove (LS-12). I

l
I

6.S.1 Iro11ey will not nove (LS-13).
|

. I

6.8.2.1 Bridge will no t move le f t (LS-6). ! !

6.S.3 ' ollev - ' net ce for a rd ( N . er stm ).
|
1

n.8.4 ille: w not mve (L8-20 _ _ , , ,

'

n.S.5 :Jge wt '. 1 not rave (LS-21).
._

6.9.3 ar idge w il i not move right (1.5 - 1 1 ) .

.

Page 8 SP-531 Date 5/21/76
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ENCLOSURE 2
(Page 2 of 2)

~' DATA SHEET I'(Cont'd)
. SPENT FUEL HANDLING BRIDGE INTERLOCK SURVEILLANCE

Date/ InitialsProce' dure Step Action
,

;6.10.3.1' Trolley will not move (LS-13). .

6.10.3.3 Bridge will not move left (fuel elevator per-~

. missive).*

6.10.5.1 Trolley will not move (LS-13) .

6.10.5.2 Elevator will not raise (LS-12 and LS-20).

6.10.8.1 ' Bridge will not move left (LS-9). |

6.10.9 Trolley.will not move (LS-20).

6.11.1.1 Trolley will not move (LS-10) .
.

.

CO'NENTS :

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

. Perforned By Date

.

!
.

|
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REFUELING PROCEDURE-

.

FP-501

FLORIDA P0bT.R CORPORATION

i

CRYSTAL RIVER UNIT 3
;

REACTOR INTERNALS RDIOVAL AND REPLACDIENT
||

I

.

.

I
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i
i |

! !

i

i I

,
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1.0 PURPOSE

To set forth the steps required for the removal and replacement

of the rearctor. internals.

Procedure Section
_

Preparation
' 8.0

..

*
Placing Indexing Fixture on Reactor
, Vessel Flange 9.0

.

Receving Indexing Fi::ture From
Reactor Vessel Flange 10.0

Re= oval of the Plenum - Wet Method 11.0.

I
Replacement of the Plenum - Wet Method 12.0 |

Removal of the Plenu / Core Support Ass ecbly 13.0

Replacement of the Plenue/ Core

Support Assembly 14.0

Recoval of the Plenue - Dry Method 15.0

Replacement of the Plenum - Dry Method 16.0

Renival of Cere Supp::t Assembly
'. i t'.; u t Plenur 17.0.

Rarl;:erent of Core Support Assembly
With: t Plenun 1S.0

Installation of Surveillance and Radiation '

Specimen Capsules 19.0
.

l'. I !T-50] Pate 6/13/75
10*
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.

2.0 DESCRIPTION
s-

2.1 The reactor internal components include the plenum asse=bly
: .

and the core support assembly.'

2.2 The core support asse=bly consists of the core support shield,

vent valves, core barrel, . lower grid', flow distributor, in-core

instrument guide tubes, thermal shield, and surveillance holder
,

/

tubes. Enclosure 1 shows the reactor vessel (RV), reactor, and

the vessel internals arrangement. The reactor internal compo-

nents do not include fuel assemblies, control red asse blies

(CRA's), surveillance specimen assemblies, or in-core instru-

mentation. All internal components can be removed from the

RV to allpw inspection of the reactor internals and the RV
.

internal surface. The core support assembly must be in placei

during refueling. -(

2.3 The plenum assembly is located directly above the reactor core

and is removed as a single component before refueling. It con-

.sists of a plenum cever, upper grid, CRA guide tube assemblies,
' and a flanged plenum cylinder with openings for reactor coolant

(RC) flow. Three lif ting lugs are provided for handling the

plenum assembly..

2.4 Surveillance specimen capsules may be removed af ter the plenu=
,

is removed.

2.5 Availability of only one storage stand requires that the core

support assembly be renoved with the plenun. The piene:/ core

support assembly are rer.oved and replaced as a single unit

wich'the plenum in place in the core' support assembly.
1

4

NOTE: The plenum nav be removed and placed in the ghn11ew end

of the reist.a ll". c. mal , wh ich w il l a l l ow rs c;t i of the

core support ..nsenbly without the pleuun.

P 1 f e .' FP-501 Nte 1N/78
::i v . 6
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2.6 The head and internals handling fixture assembly and the inter-

-nals handling adapter, pendants, 'and spreader ring have been

. .

'designed and manufactured to be used for the removal of the

RV internals. This handling gear is used when removing the

plenum (spreader ring optional .with " dry method) . khesame
,

equi,pment with some modification is used to remove the plenum /*

j ~ core support assembly together as one lift. Replacement of
1

internals is made using the same handling equipment.;

1 .

2.7' The internals infaxin; fixture forms an extension of the four

*i
*

RV internals' keys to orient the internals for renoval from-

and insertion into the vessel.

2.8 The internals storage stand is designed to receive either the

-plenu= assembly alone or the core support assembly with the

plenum in place. *

2.9 The internals handling adapter latch boxes and the indexing -

fixture alignment stud locks are remotely-operated with the

long-handled tools when the refueling canal is flooded.

2.10 The approximate weights of the internals and handling tools

are as follows:

.-98,500 lbs. - Plenum Assembly

257,800 lbs. core Support Assembly

'12,000 lbs. - Head and Internals llandling Fixture Assembly ,

' 3;000 lbs. - Internals Handling Adapter, Perdants, and
Spreader Ring

12,500 lbs. - Internals Indexing Fixture

8,200 lbs. - Internals Storage S,tand ' Assembl-

-(ca.) S30 lbs. - Internals Handling Adapter (Pen! - t) As p 51.

' lea.) N lbs. - Internals Indexinc, Fixture Pend. u

1. *. ? -) 1N. - :nt e: . . : 4 i'r 1 int I:x t ens Ion'

l' age 1 PI'-;P I te 3/5/7X
6. .
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2.11. When re=oving the plenum assembly, lift weights are as follows:

Plenum Assembly 98,500 lbs.
Head and Internals Handling Fixture 12,000 lbs.

Internals Handling Adapter,
Pendants, and Spreader Ring 3,000 lbs.

Internals' Handling Extension 3,400 lbs.

~

TOTAL ll6,900 lbs.

..

'. 2.12 The core support assembly and plenum may be removed as a single
'

i

un i t ., The upper ll f t. of the core support assembly and the*

1 entire plenum will be out of the water while the assembly is
4

f clearin,g the flange of the RV. The lift weights are as follews:

I Plenum Assembly 98,500 lbs.
Head and Internals Handling Fixture 12,000 lbs.
Internals Handling Adapter,
Pendants, and Spreader Ring 3,000 lbs.

Internals Handling E:: tension 3,400 lbs.

| Internals Indexing Fixture 12,500 lbs.
Core Support Assembly 222.920 lbs.'

TOTAL 352,320 lbs.

Less Suoyancy in Borated Water 28,000 lbs. (apprcx.)

i

ADJUSTED TOTAL 324,320 lbs.
.

2.13 The fuel transfer canal will be flooded to an elevatien of 15-

ft., 6 in. while the internals are being coved. The level of

the R*.' flange is 135 f t. The taximum vertical length of the core |

|
support assembly (not including the top lifting lugs) is 30 ft.

Allowtn; for a six inch clearance over the RV flan;e, the top
1

of the core support shield (upper major component of the core
.

suppert assenbly) will be 11 ft. above the water when the botter

| of the core support assembly (the projecting tubes) clears the

'

RV flan;c. The plenum is fully recessed in the core support

assembly but the plenun will be fully out of the water when the*

upper 11 ft. of_the core suppert-assembly is out of the water. j

i I

..e z..
.
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NOTE: The plenum may be recoved and/cr replaced while the

refueling canal water level is between sir. inches
.

below the RV flange and norml refueling level (154

ft., 6 in.), as needed to limit radiation levels.
. _
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3.0 REFERENCES

~

3.1 FP-401, Reactor Vessel Closure Head Removal and Replace =ent

3.2 FP-402, Reactor Vessel Closure Head Stud Removal and Replacement

3.3- FP-201, Refueling Operation Sequence of Events
,

I3.4 FP-301, Preparation for Refueling

:~
3.5 FP-304, Fill and ' tain of the Fuel Transfer Canal*

/
t .

'

j- - 3. 6 CP-ll5, In-Plant Equip ent Clearance and Switching Orders

3.7 FP-701, In-Core. Monitor-Handling

3.8 B & W Dwg. No. 10006, Reactor Vessel Material Surveillance Progran
'

3.9 , B & W Dwg. No. 142913E, Plenum Assembly

3.10 B & W Dwgr No. 27065F, Core Support Assembly

3.11 -B & W Dwg. No. 165259E, Head and Internals Handling Fixture

Assembly

3.12 B & W Dwg. No. 165261E, Internals Handling Adapter, Pendants,

and Spreader Ring Arrangecent

3.13 B & W Dwg. No. 165262E, Internals Handling Adapter Asse:bly

3.14 B & W Dwg. No. 28262, Internals Indexing Fixture

3.15 B & W Dwg. No. 16526SE, Internals Storage Stand Asse:bly

3.16 B & W Dwg. No. 105737D, Internals Handling Extensien
j

-3.17 B & W Dwg. No. 20S574E, Specimen Handling Tool

:
.

!
.

3.15 B & W 3vg. No. .30757F, Surveillance Capsule Positiener
|

Arrangerent

,

-3.19 B & W Dwg. No. 170401E, Surveillance Holder Tube Asse:bl:. j
i

and Details
,

,

L
,

i~

, ,

- 3.20 ' B & W Dvg. No. 1739E, Surveillan e Capsule ? M .' S ' ' e 'v -

3.21 B & W Dwg. No. 136168C, tr.g-Handled Tool--

s. 3.22 B 6 W Dw:. No. 136169E, Long-Handled Tool Fitting 4,

- P.i c 5 FP .'iu l '5 . : e ; l / 7:- I
'

.

. ..



___ ._

. .

. .

-

3.23 B & W Dwg. No. 20S55BE, Push Rod Assembly and Details -
'

3.24 .B & W Dwg. No. 13636EE, Spring Cartridge Assembly -w__ _
.

3.25' B &'W Dwg. No. 163558E, Surveillance Specimen Storage Rack

3.26 B & W Dwg..No. 51-00-007-03, Surveillance Capsule- ~ '

~3.27 B & W Dwg. No. 32918, Closure Head an'd Plenum Assembly Handling
:'
* 3.28 FP-404, ' Canal Seal Plate Ret *"al and Replacement

3.29 OP-303, Draining and Nitrogen Blanketing of the RC System

3.30 OP-209, Plant Cooldown

3.31 SP-441, Unit Shutdown Surveillance Plan

3.32 SP-443, Master Su ceillance Plan

3.33 B & W Dwg. No. 1001&35F, Closure Tool Assembly

3.34 B & W Dwg. No. 153309E, Closure and Holddown Assembly

3.35 B & W Dwg. No. 240667E, Surveillance Speci=en Guide Tube

3.36 B & W Dwg. No. 1001''0E, Pu=p and Hydraulic Assembly

3.37. B & W Dwg. No. 1001 '4E, Surveillance Specimen Handling Tool

3.38 B & W Dwg. No. 100~-67D, Torque Shaft Assembly-

3.39 B & W Dwg. No. 1-6595D, Mandrel Asse:bly
.

f

i

l
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''4 0 . ENCLOSURES.

. Enclosure _1 Reactor Vessel and Internals General Arrange =ent (sketch)
,

Enclosure 2 (deleted)..

Enclosure 3 Required Initial Conditions and Plant Status .

Encisoure 4 Figure 1, Surveillance Specimen Holder Tube Locations; ..

and Surveillance Specimen Capsule / Closure Asse:bly'

.

j Fositioning
,

i
Enclosure 5 * Figure 2, Speciren Capsule and Closure Asse=bly Storage Rack.-
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5.0 LIMITS AND PRECAUTIONS

5.1 Work may be carried forth only when the temperature of the reac-
.

tor vessel' exceeds the Design Transition Temperature (DTT).

5.2 No welding, burning, chipping, grinding, arc strikes, inad-

vertent impacts, notches, grooves, c'r stress concentrations
..

shall be performed on the reactor or reactor internals.*

/

5.3 Prevent contamination of the reactor vessel internals from

any source (rags, debris, part pieces, tool parts, or dirty

tools, etc.). Secure tools with lanyards for use where they

could drop into the reactor vessel. Arrange lights so that

breakage would.not contaninate. Weld, tape, or otherwise

secure equipeent parts to prevent accidental disassenbly into
.

the reactor vessel. Tape shut the pockets in the clothing

of the worknen. Secure with tie iines the glasses worn by

the worh=en. Maintain required standards of cleanliness for

all tools and handling ecuip ent which will be i=rersed in

the RC vater. If any loose ite: is dropped into the reactor

vessel or internals, report the circumstances to the Main-

tenance Supervisor.

5.4 Inspect the head and internals lifting fixture, crane cables,

and-fittings before lifting the plenum.

:5.5 Notify the ChenRad Section before removing any component

from the reactor vessel.*

5.6 Safety-lock the connecting pins on the head an'd internals

'

handling fixture prior to use.

.

I'.w 6 fr - ! . i. c c .;;o/7
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5.7 Where use of special tools is directed in this procedure, do

*

not' use other tools without first obtaining permission from

the Maintenance: Supervisor.

3.8 Use a crane lowering speed of less than one foot per minute'

s .

]_ during the final six inches of travel. -

5.9 Do n,ot allow the crane hook to come in contact with RC.*

*

5.10 The Che= Rad Section shall be responsible for assuring that

. radiation levels are monitored to verify that working li=its

are not exceeded.
'

5.11 The rigging of the' handling equipment has been adjusted to

achieve level lifts of the plenum and core support assenbly.

In order to obtain this level lif t, each ele =ent of the rig-

ging equipment must be assembled as match-=arked during adjust-

ment. The spreader ring and pendant assemblies cust be catch-

marked with respect to each other, to the head and internals

handling fixture, and the axes of the RV internals to assure

i proper orientation and le rel during all handling Operations.

5.12 Prior to removal of RV internals, withdraw the in-::re teni-

toring instruments at least 21 ft. from the fully inserted

position.

|

|

|

|
'

i

5.13 Do n?t load the polar' crane in excess of its ISO ter. cepacity.
,

The cere support assembly shall not be hoisted except when the
1

lfuel transfer canal'is floeded to 154 ft., 6 in.
I

i.
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5.14 Locate the storage rack for the surveillance specimens and
,

'
dumny capsules so as to minimize radiation exposure.

,
5.15 Maintain direct coccunications between the Control Center and

the ' Maintenance Supervisor at the RV when caking changes in
-

core equipment. ~

:-
5.16 Ik) not use lubricants other than Neolube where centact will*

?

:be made with RC.

5.17- Before swinging the plenum or the core support asse=bly over
'

:

the flange of the reactor, verify that sufficient clearance.

exists. For the core support assembly, this clearance must |

be sufficient for the in-core instru=ent guide tubes which

project below the flev distributor. Clearance should be

about six inches. Excess clearance will have the undesirable

effect of causin;: nore exposure of the core support assembly

above the water level.

5.18 Just prior to lifting the indexing fixture, ensure that the

ball on the indexing lif ting pendant is preperly seated ir

the indexing fixture lifting pad.

3.19 For equipment to ec penent latching / unlatching cperations, the

use of the long-handled tools, nylon ropes, or local operation

ispermitted,asappre;hiate,unlessspecificallystatedother-

wise in the procedure :r radiation levels cre limiting. Radia-

tion Icvels may inhibit local operations.

5 0- ' As a r.inimum, the fe'1: wing instrumentation shall be OPERABLE:.

a. Two source range neut:on flu::~ eniters. cach with visual

ind iention . in the Centrol ' RO r and enc with audible indi-

-ca: !an in the Centr:1 Room, r !

T. . p- 10 FP ',01 Date 3/.'3/ /M
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b. One auxiliary source range neutron flux monitor with audible

indicacion in the containment or one source range neutron

.

flux monitor with audible indication in the containment.

.
-

.

S

/

*
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6.0 -EQUIPFENT AND PERSONNEL REQUIREENTS

6.1 Tie-lines for tools used over the reactor.

6.2 Radiation monitors as called out in the Padiation Work Permit (RWP).

6.3 One polar crane operator'and five mechanics to wo.rk to this

. procedure, three mechanics'of which must be able to perform
.. .

.

-

the pigging operations called out by this procedure.

6.4 thterial for cleaning up any spillage of centaminated water.

6.5 Head and Internals Handling Fixture

6.6 _ Internals Handling Exte*nsion

j- 6.7 Indextng Fixture and Pendants

''

6. 8 - Spreader Ring

6.9 Internals Handling Adapter and Pendants

6.10 Internals Storage Stand Asse=bly
.

i
6.11 Long-Handled Tool and Fittings (3 & W Dwg.'s 136168 and ;

136169)
t

i

6.12 Safety Wire '

6.13 Six shin pistes and lecking pins for the plenu: hoist pendants.

(These are identified as 253 and 273 on S & '.* Dwg. 165261E.)

6.11. Power supply (110 volts AC) for lights and power tools.

6.15 Replacer.ent specimen capsules and dummy capsules, as required.

6.16 One copy of this procedure with wood *n pencil only.
.

.
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6.17 Use of the polar crane in the Reactor Building (RB).

6.18 Neolube Lubricant

. 6.19 E=ery cloth and small surface grinders for use on stainless

steel.
_

6.20 Underwater Ca: era and Lights

6.21' Manu, ally-Operated Hoist (2,000 lb. capacity)

6.22 Equipment for.two-way radio cocmunication between the tele-

vision receiver and the polar crane cab during transfer of

the plenun and plenum / core support assembly.,

6.23 Nylon Ropes (approximately 60 f t. long and approximately 3/3

in. dia=eter)

.

I'.i.e 12 ; 01 3 it , ; * s .' u- '
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7.0 REQUI?ID INITIAL CONDITIONS AND PLANT STATUS

NOTE: Couplete Enclosure 3 to shov th't each condition ofa

Section 7.0 has been met.

- 7.1 The reactor building has been cleared for entry by. the ChemRad~

5Protection Engineer.
~:

7.2 Clean the internals handling extension, the head and internals*-

.i
~

handling fixture, and th'e internals handling adapter, pendants,

and spreader' ring prier to use.

7 . 3, Missile shield slabs renoved to storage locatien shown on

GAI Dwg. No. L-001-032.

7.4 The F.C system has been cooled and depressurized in accordance

with ??-209, Plant C::1down.

7.5 -Head seal leak-off valte to reactor building nernal sunp closed.

7.6 The RC system has been drained and blanketed in accordance with

OP-303, Draining and Nitrogen Blanketing of the EC Systen, to
.

bring the coolant level in the reactor vessel between two and

six inches below the flange.

7.7 Reacter vessel closure head removed in accordance with FP-401,

Reacter Vessel Clesure Eead Removal and Replacenant.

Canal'saal plate in 7 1:e in accordance with ??-101, Canal Seal17.8
:

Plate Renoval and T2;1Icenent.
1

7.9 All in-core monitoring instrunents have been withdrawn at
I

least 21 feet fren the fully inserted pesitien in accordance

with ??-701, In-Core ":nitor Handling. |

l
I7.10~ Clean the interna.'.s stcrage stand and store in the deep end of the

-fuel transfer ce.21 with one of its guide block cut-outs aligned
.

2

with the W, X, Y, and 2 axis positions of the reactor. If any dirt-

or debris is present on the internals ctors;c stand when the canal
~

l

is- flooded over the reactor vessbl, the RC vill be contaninated. {
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7.11, An approved RWP and Equip =ent Clearance Order.

7.12 Adequate lighting has been installed to make possible remote,

visual verification that the plenum and core support asse=bly

clear the RV flange during transfer.
_

,,
7.13- The fuel transfer canal has been washed down in accordance with

'

.

FP-)04, Fill and-Drain of the Fuel Transfer Canal.
,

7.14 Prior to and.during any core alterations, the Shift Supervisor

will. verify that all Survaillance Procedures required per SP-441,

Unit , Shutdown Surveillanca Plan, and SP-443, :: aster Surveillance.

Plan, areLbeing co:pleted within the prescribed ti e fra:es as
!

stated within SP-441 and SP-443,
i

,

1

1

l
I

.1

.

I

II

i
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8.0 PPIPARATION Initials

'

NOTE:

a. Man in charge shall initial the blank to right of each -

section (Sections 8.0 through 17.0) after completion

of that step.
;- s

b. , Complete Enclesure 3 before starting work.*

,

*
8.1 A Radiation Work Permit (from the ChemRad Sectien) and

an Equipment Clearance Order (from the Operations Sec-
.

tion per CP-115, In-Plant Equipment Clearance and ,

p Switching Orders)'have been approved and issued.

8.2 The limita and precautions of Section 5.0 have
1

been noted.

8.3 Equipment and personnel are available as listed;

.

in Section 6.0.

8,4 The initial conditions of Section 7.0 have been cet.

8.5 The handling and indexing fixtures and special tools

will be subnerged in the pool water. Carefully clean
,

these fixtures before submerging so as to avoid con-

taninating the P.C. Remove any loose dirt and rust;

wash.down with de ineralized water. While cleaning,

inspect for any visually apparent evidence of
,

cracking or yielding. Apply a light fil: of Neolube

to bearing holes. The fixtures include the follow-

ing:
,

Head and Internals Handling Fixture (S & W Dag. No. 165259E)a.

b. Internals Handling Extension (B 6 W Deg. No. 10573D)
,

c. Pendants'(E & W Dwg. No. 165261E)

d. Indexing Fixture (B & W Dwg. PD 28262)

. i'.i: e 15 FI'-501 Date V21/76
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.

e. Spreader Ring (B & W Dwg. 165261E)

f. Internals Handling Adapter (B & W Dwg. 165261E)

g. Long-Handled Tool (B & W Dwg. 136168E)

h. 'Long-Handled Tool Fittings (B & W Dwg. 136169E)

1. Internals Storage Stand Asse:bly (B & W Dwg.16526SE)
:~
.

f

.

8.6, Check all latches for freede of action. Lubricate
,

with Neolube, as necessary.

8.7 Do not adjust or loosen turnbuckles during assembly.

Safety-lock pins and nuts wherever provision is made

for safety locking.

8.8 Pin the internals handling extension to the polar
-

crane and safety-lock pins and nuts.

8.9 Fin the head and internals handling fixture to the

internals handling extersien and safety-lock pins

and nuts.-

S.10 C:.ack guide hays en the internals indexing fixture

I n eviden:c f galling. Dress surface lightly to

r;3 ore fints'. if required. Do not remove base
,

a:al.

S.11 Open all latches and lockin; bars.

8.12 Install the canal seal plates in accordance with

F!'-404, Canal Seal Plate Reroval and Replacement.

S.13 Assure lights are installed and operating

s nisfactori' .
. - - - . . . .
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8.14 Verify that radiation monitoring equip =ent as called

~

out in the Radiation Work Permit is operating

satisfactorily.
__

8.15 Verify that communication is satisfactory between

the Test Supervisor and the polar crane operator. -
..

/

*
.

4

e

9

|

|
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9.0 PLACI!!G I':DEXING FIXTURE 0 : REACTOR VESSEL FIA':GE Initials

9.1 Remove the pendants fro = the indexing fixture and

attach them to the outboard holes in the head and
,

internals handling fixture. |?atch each pendant to

the corresponding marked hole. I
..

NOTE: The internals indexing fixture may be installed prior :o*

/

flooding the refueling canal, if radiation levels per it.

9.2 Position handling fixture e car indexing fixture.

Rotate to proper orientation so as to match each
,

pendant to the corresponding marked mating socket

on the indexing fixture. Engage lif ting pendants

and ci:se locking bars.

9.3 Lift indexing fixture. Clean bottom flange as

necessary to remove loose ast and contaminatien.

Open the guide stud locks.

9.' Move the fuel handling bridges clear of the ?.7.

9.3 Orien: the axis of the indexing fixture with the

axis of the RV over the R7. Fosition the indexing

fixture ;uide stud 1::ks :ter :he guide studs and

lower :ha indexine fixture :o rest on the R7 flange.

9.5 Rotat; :.a guide n- :d 15cks into locking positien

and * Move 1. cin; ears on indexing fix:ure
'

.

pends-- :o the cp positic . Disengace the

inde:- fixture 1. ~rinz pani.: ts fron their

matir chets. frc O convenient location'

.

withi - fe radiati 11:11. .
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9.7 Hoist the head and internals handling fixture

(with the indexing fixture lif ting pendants) to

a convenient location.

CAUTION: Guide indexing fixture lif ting pendants to clear
'

the lifting pads. -

..

9.8 Remove the indexing fixture pendants from the=

head.and internals handling fixture.

*
.

9

O

.~
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- 10.0 RE'40VING INDEXING FIXTURE FROM REACTOR VESSEL FIANGE Initials

10.1 Attach the indexing fixture pendants to the outboard

holes in the lifting pads of the head and internals
*

handling fixture. Match each pendant to the corre-!

J

i sponding marked hole. -

.. .
'

NOTE: The internals indexing fixture may be removed prior to.
7

/4
'

flooding the refueling canal, if radiation levels permit.
,

10.2 Move the fuel handling bridge clear of the RV.

- 10.3
,

Position the handling , fixture over the indexing
,

.

.
fixture. Rotate to same * orientation as when the

1

indexing fixture was placed on the RV. (See

Step 9.2.)
; -

'

10.4 Lower the handling fixture so as to engage each

pendant to the cerresponding =ating socket and4

3 close the locking bars.

!
<

. ,
t

10.5 Rotate the guide stud locks to the unlecked
'

position.

,

10.6 Hoist the indexin: fixture clear of the guide studs.

and move to a.4rigned storage. Rinse down with demin-

eralized water ac necessary to reduce radioactive
,

contamination to an acceptable level .

10.7 Remove the indexinc fixture pendante froh. the head

and internals ' :/Iing fixture. .-tove the pendants'>

to assir.ned s :ce.*

. .._

:
.

*
.t. 20 I'l' #. D;)I e + I/" # 7.4
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11.0- - REMOVAL OF ' THE PLENUM - WET METE 03 ' Initials

11.1 Place the indexing fixture in accordance with i

Section 9.0.

11.2 Move fuel handling bridges to the opposite end of

'

the refueling canal from which the plenun is to be-
, . .
.

placed (park clear of RV).*

!

*

11.3 . Attach the internals handling adap:ers, pendants, and

spreader ring (See note of Step 13.3.) to inboard holes

in the pads of the head and internals handling fixture.

Natch all elements as indicated by =atch-marks. Latches~

should be closed; they will open and close automatically

during latching operations. Pendants cust be in posi-

tion'for plenu= lift.

NOTE: Nylen ropes may be tied to the latches for ease of

remote unlatching, if. desired.

11.4 Move the asse=bly into position c rer the reactor

center with the auxiliary hook oriented to the east

of the main hoch. Crient the asas:bly so the axis

coincides t:ith the RV axis and alignment marks for
,

bridge and trelley positions are c:rrectly aligned.
:

L&.ier so as to engage the laten of each pendant i

I
I(See note, this section.) with the corresponding
i

plenum lifting lug. i
,

.
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NOTE: The "A" pendant of the lifting assembly should engage the

"Y" axis lifting lug of the plenum. The distances between
'

the eyebolt shafts should be approximately: "A" leg -

2.828 in., "B" leg - 2.418 in., and "C" leg - 2.500 in.

WARNING: The plenum is highly radio' active. As ths plenum is ,

raised and the shieldiny layer of water is reduced in

thickness, the radiation level vill increase in the area.

above. Clear the area of all non-essential personnel.

' Inso'far,as possible, work fro: shielded or remote locations.
'

It is anticipated that only the crane operator will be

needed while the plenum is being noved.

11.5_ Hoist the.plenu: clear of the indexing fixture.
.

Verify clearance over RV flange. Keep the crane

,

operator advised. Place the plenum in the inter-

nals storage stand assembly or the shall . and of

- the refueling canal, as desired. Disengage latches:
4

hoist the lifting assembly clear.
1

1

11'.6 Hoist the pendants te a storage area.
|

,

! 11.7 Reneve the indering fixture in accordan.. cith

Section 10.0.
,

.

.

f

.
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12.0 REPLACEMENT OF THE PLE'C! 'iET METHOD Initials

12.1 Place the indexing fixture in accordance with

Section 9.0.

12.2 Movs fuel handling bridges to the opposite end of
_

the refueling canal frc: :he plenum and park clear ~
_

* of the RV.
i

12.3 Attach the internals handling adapter, pendants, and

spreader ring (See nc:e :f 5:ep 15.3.) to inboard heles

in the pads of the head and internals handlin; fixture.
,

Match all elements as indicated by the match-carks.

Latches should be closed; : hey wil) open and close

automatically during latchin; operations. Perfen:s

must be in position for plenue lift.

NOTE: Nylon ropes may be tied to the latches for ease of

re:ote unlatching, if desired.

12.4 Hoist the lifting asse:bly crer the plenum with the

auxiliary hook oriented :: :he east of the main h:ck.

Match the pendants to :he corresponding lifting lugs.

(See ": 0:e" of Step 11. .) 1:w'er the lifting asse bly

"

so as te engage the la::h of each pendant to the

correspending plenur. lif:ing lug.

NOTE: L's t crane speed :f less than six inches per minu:e '.i'e,

within one foot f =c:al-to-metal contac:.

12.5 Holst the plenum over the ?Ji and align the bridge

and trolicy with their respe::ive alignment marks

for plenur. replacement. *le r i: clearance over the

iW ( 1 ' . e . Keep the .: .;, :.ir advi sed. erient
i

ha .,t' h * al' ! s ', g
'

.
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.

the assembly so the assembly axis lines up with the

RV axis with.the "W" of the~ plenum assembly towards
i

the west side of the RB and the keyways are aligned ,

with the keys of the indexing fixture. Lower the
~

plenum to engage the keys in the indexing fixture.-
1- ..

Continue lowering to rest.*

i

* 12.6 Work,ing from the handling bridge or other convenient-

! location within safe radiation limits, disengage

the latch of each pendant.
'

12.7 doist the internals handling adapter and pendants
'l

to a storage area; remove these fixtures and leave

them in the storage area.

12.8 Remove the indexing fixture in accordance with
1

Section 10.0.

:

4

|

,

l

I

1

|
|

,

d

|

|

,
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13.0 RDIOVAL' OF THE PLE?aS!/ CORE SUPPORT ASSD!BLY Initials

13.1 _ Recove the plenus in accordance with Section 11.0
,

or 15.0.

13.2 Verify that'the RV has been defueled and that this.
,

.. procedure is in its correct position in FP-201,
4

Refueling Operation Sequence of Events.

NOTE: Steps 13.3 thru 13.15 may be perforced with the refueling

canal level two to six inches below the E7 flange, if

radiation levels will permit..
,

13.3 Replace the plenu: in accordance with Sectien 12.0

or 16.0 but leave the indexing fixture in place on

the K7 , flange.
_

13.4 Park both fuel handling bridges clear of the EV at

the shallow end of the refueling canal.

13.5 Place the internals storage stand in a clear spate

in tha deep'end of the canal.
!

13.6 Attach the internals handling extensien to the |

|

main hoek of -the pelar ::ane.

13.7 Acts : the head and intsrnals handling fixture to
'

the internals handlinz extension.

13.S. -Attach the internals handling adapter, pendants, and

-sprs...er assenbly (ise nete of Step 33.3.) to inbe:rd

h6 i n p:st!.s of ..: :; .terna1. cid!!r- fi::: rs.

,% . >:I e I c: cn:- .:. ....ted by . c:i-: - ' : ..ft

l'a - .' FI' 'oul *sne 3/11/7s''
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-
.

of.the core support assembly. -Position the pendants

on the spreader ring for the core support assembly

lift. (See note of Step 15.3.)

13.9 Attach the indexing fixture pendants to the outboard

holes in the lifting pads of the head and internafs
..

'. handling fixture. Match each pendant to the corre-
i

.sponding =arked hole.*

NOTE: The "A" pendant leg should be positioned on "W" lifting lug

on core support assembly. The distances between eyebcit shaf ts

should be "A" - 2.856 in.; "B" - 2.070 in.; and "C" - 2.658 in.
-

13.10 Open pendant lecking bars on the indexing fixture.'

13.11 Hoist the lifting asse=bly and position it over the

RV with the auxiliary hook oriented east of the main

hook. Rotate to proper orientation so as to match

each indexing fixture pendant to its correspe.iding

marked socket en the indexing fixture and align =ent

marks'for the bridge and trolley positions are cor-

rectly aligned.

NOTE: A fuel handling bridge ::y be brought up temporcrily for ;
I

use as a working platform (for Steps 13.12 thru 13.1S).

Work frca an area which is being monitored for r:distien

safety. Maintain monitrring during transfer of tie

internals.

13.12 -Lower the assembly to engage the feur keyways of the

spreader ring with the four keys cf the indexing fix-

ture. (Sec-note of Step 15.3.) Ihe indexing fixture

' pend.uit s will ride over the . lif tin; pendant P.ds while
i

lowerian. O .de tiie rod 8ect ion . J each inder.ing fix-

Page 20. F t ' ." page ,ti- 'i'
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ture pendant into its slot in the indexing fixture

lifting pad. Guide the pendants on the spreader

ring as necessary. (If used, see note of Step 15.3.)

13.13 Continue lowering until lifting asseably cones to rest.

13.14 Enpa;c the internals handling adapter latches.
.

.

/

.

13.15 Close the locking bars on the internals indexing

f ixtur e,.
.

13.16 Floed the refueling canc1 to an elevation of 134 ft.,

6 in, if not already at this level.

CAUT12": This next hoist is near maximum for the pelar

crane.

13.17 Hoist the core support assembly until the upper ends

of the control rod guide tubes are approxiestely

flush with the top of the indexing fixture. Stoo

the hr.ist.

13.13 Usin; tne long-handled teal (35 ft. uith hook atta:h-

rotate the locking bars to release the alipn-een: .

men: .ud lock on the indcning fixture. Upen ec :le-

tic "ze the bridte to the shalle.. end ef the fus'.

t re. . canal.

WA ' ' : a. Approxicat e: y 11 f t. o- the pianun': re support

assembly ill be exposed duri:z transfer to the

internals starage stand. Radiation levels will

he high.-

b. Cl.ar the of all personnel exeer: the c r --. c.

operator,
p ?7 - >01 , , :--

+

. ~

|



13.19 Raise the assembly until the in-core instrument

guide tubes ..111 clear the reactor flange. Keep

the crane operator advised.

13.20 Move the assembly across the reactor flange, avoid-
.

ing impact with the alignment studs.
..

13.21 Move the assembly into position over the internals=

/

*

storage stand. Lower until the core support assembly

comes to rest on the stand. Radially orient the core

support assembly to position the shock pads over the
'

stand cutoues.

13.22 Release the internals handling adapter latches.

Personnel =ust re-enter the area for this and suc-

ceeding operations. Monitor the radiation level.

If convenient, move one of the fuel handling cranes

into position as a worki.7g platform.

13.23 Hoist the internals handling adapter, pendants, .

I

spreader ring, the indexing fixture and its pen-

dants to a convenient storage area.

NOTE: The fuel transfer canal water level may be lowered, as

necessary, to permit access to the RV interior. Minimize

lowering; the water serves as a radiation shield against

the radiation sources in the core support assembly and

the RV.

.

i

.

:
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14.0 REPLACDIENT OF THE PLErf/ CORE SUPPORT ASSD'3LY Initials

.

14.1 Attach the internals handling adapter, pendants, and

,

spreader assembly (See note of Step 15.3.) to the

inboard holes in the pads of the head and internals

handling fixture. Match all elements as indicated by
..

the =atch-marks. Latches should be closed; they will*

open and close autenatically during latching opera-

tiens. Pendants cust be in position for the core

support assembly lift. (See note of Step 13.9.)
,

14.2 Attach the indexing fixture pendants to the outboard

holes in the lif' ting pads of the head and internals

handling fixture. Match each pendant to the corre-

spo: ding marked hole. Attach the indexing fixture

and close locking bars. Open the guide stud latches.

14.3 Verify that the water level in the fuel transfer

canal is at elevation 154 ft., 6 in.

14.4 Move the fuel handling bridges to the shallow end

of the refueling canal and clear of the plenuc/ccre

supp:rt assembly.

14.5 Pesition the liftin; asse=bly over the plenu=/: re

suppert assembly. 7.:tche the lifting assembly te

mate:. up the lif tin; lugs and pendants (saae as

Ste; 13.11 or 17.11).

i

|
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19.2 INSTALLATION OF SPECIMEN CAPSULES A.N'D/OR DLWIY CAPSULES

19.2.1 Initial Conditions

19.2.1.1 Fuel transfer canal water level between six inches

below RV flange and normal refueling depth according

to the level of radiation.
.

*

..

'a 19.2.1.2 RV head and plenum assembly re=oved from the RV.
i

19.2.1.3 The storage container located in the deep end of
g

the refueling canal.
i
.

19.2.1.4 New and/or dut y speci, men capsules 10:sted in a |

storage container. |

19.2.2 Install the surveillance speciran guide tube (guide

e

tube) by perfor=ing the following steps:

10.2.2.1 Lower an underwater television ca: era through a vent ,

valve exercise port adjacent to the desired surveil- ,

lance holder tube. This will provide recote viewing ,

I

capability to ensure that the guidc tube enters the |

I

surveillance holder tube. ;

i
19.2.2.2 Attach a chain fall and 0 to 1,5C3 lb. load cell to

9

a suitable lifting hoist. t!ith the candrel inserted

into the guide tube, attach both the =andrel and guide

tube cables to the load cell, p sition the guide tube

ever the desired surveillance h:lder tube, and 1cuer

the guide tube through the pcrt in the core suppert

assembly (CS!.) f : .inge .

l ') . .2.3 Observe the lond cell for an indication of when

ti.e guide tub 6 i ., fully battc cd in the surveil-

?. ce holder tu.m .

i

v. . ,4 so :-: : .ite 6 '15 nn
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.
.

.

.

19.2.2.4 ' Lower the bail of the guide tube away from the

reactor core. Disconnect the guide tube cable

from the load cell and tie off to a convenient*

point.
.

19.2.2.5 Remove the mandrel from the guide tube and .

. ,

:- store. l
.

19.2.3 Attach the speci=en handling tool (handling tool)
'

I

l to a speciman capsule as follows:
!

-
.

.

19.2.3.1 Attach the handling tool to the Icad cell. i
ia

19.2.3.2 Record the weight of the handling tool. |
*

i

19.2.3.3 Ensure that the push tube is in the retracted j
*

i :
'

position by raising the grip to the upper posi-

tion and inserting the'bal-lok pin through the
;

:
' grip and the outer tube. ,

l
; 19.2.3.4 Lower ' he handling tool onto the speci=en capsule,

insuring proper axial position.

NOTE: With the bal-lok pins on the handling tool positioned

nearest the operator, the peinted or longer side of the

end cap wadge vill be on the eperator's left.

' 19.2.3.5 With the handling tool preperly positioned, re=ove

the bal-lok pin, lower the grip te the lower posi-

_

tien, and install the bal-le' pin threugh the grin
,

and the outer tuba.
,_,

_

19.2.3.6 . Raise the handling tool and cbserve an increase of
.

30 to 50 lbs, prester than that note: In Secp .

19.2.3.2. Record the weight cf the .: ::d' ling tool'

- and specimen ca; .-ule.
.

<
1

,
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,

14.6 Align keys in indexing fixture with keyways in core

support assembly and lower the lifting assembly until

the internals handling adapters come to rest on the

lifting lugs.
_

14.7 Ensure the internals handling adapter latches are

:-
* ~ engaged.

.

CAUTION: The lift of the core support assembly /plenu is near

: xi=un for the pelar crane.,
,

RARNING: a. Approximately 11 ft, of the plenu=/ccre support

assembly will be exposed during transfer to the

internals stors;e stand. Radiation levels will

be high.

b. Clear the area of all personnel except the crane

operator.

14.8 F.oist the asse:bly over the RT with the same orienta-

tion as : hen removed. (See Ste; 13.11.) Verify clear-

ance over the.K7 flange. Kee; the crat.2 operator advised.
,

|
Avoid impact tith the align =ent studs. Monitor clear- |

|

ance over tha E" flange.

14.9 Orient the .:.8 of the indexing fixture with the

axis of ths ever the RV with "7" of the plenu=/

cere supper- -senbly directs: tcwards the west side

.ei the 13. sition the indexing finture guide stud.

1..:.s ever u. guide studs an. Icwer the indexing ).

|

fi>.ture to rc.-t on the RV flance, then cease lowering.
i

,

1

'

Pay ( . tF.#. D.i t < - -- -

th s

-

*
.

m
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14.10 Using the long-handled tool (35 f t, with hook

attachment), rotate the guide stud locks into

locking position and latch.

i

NOTE: It is not necessary to lock the guide studs to the |
1

*

'~

indexing fixture when lowering the plenum / core support
f

I*
assembly.

i
/

14.11 Continue lowering the plenum / core support assembly |
*

1

until the assembly comes to rest in place.

14.12 Disengage the latches on the internals handling

n'dapters. Rotate 'the locking bars at the top of

the indexing fixture to the open position (if

previously locked).

i

14.13 Hoist lifting eculpment clear of the RV.

CAUTION: The indexing fixture lifting pendants must be guided

clear ef the lif ting pads (using long-handled tool) .

14.14 Rerig the lif ting assembly (for the plenum lif t) ond
!

remove the plenum in accordance with Section 11.0 or

15.0, when recuired (i.e. , for fuel loading) . ,

14.15 Replace the plcnun in accordante with Section 12.0

er 16.0, if net already in place.

14.16 Remove the indexing fixture in a::?rdance with

Section 10.0.

I'.i r,c 1I l ' ! ' -- D.i t e 1/ ''. /'
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15.0 REMOVAL OF Tile PLENID! - DRY METHOD Initials

NOTE: The dry method is used when radiation levels permit and

the refueling canal water level is two to six inches

below the RV flange.
~

15.1 Place indexing fixture in accordance with Section 9.0.
.

NOTE: This step is optional."

t

-15.2 Move, fuel handling bridges to the opposite end of*

the refueling canal from which the plenu: is to be

placed ,(park clear of RV).

15.3 A'ttach the internals handling adapters and pendants

to the inboard holes in the ads of the head and

internals handling fixture. Match all cic=ents as

indicated by match-carks. Latches sheuld be closed;

they will open and close automatically during latch-

ing operations. Shics should be in place and safety

wired.

NOTE: If desired, the spreader ring nay be used for this

method, but it is not ne:2ssary.

15.4 Move the assembly inte casition rear :he reactor

c6nt.: with the au: ciliary hook of the pc'ar crane

cri...'.2d to the east of the main heck. Orient the

asm.c .1;. so the a::is coincides with the V axis and

ali;. ment marks i:: the bridge and trelley positiens

are correctly aligned. Lower the assent':. so as to.

enge e the latch of each pendant (sce "'. :e" below)

witr tiie correspending plenum lif tin; lui.

N0; The ".i" ;snd;nt of the lif tin.: 1..wnbly should e mage the

"Y" a:.:i s liftfur, lug of the pis:- -. The dintances betwee:

.

!' F]' 5:=] |L i t .. i I / ,' >j', p ey

Ne%. O
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the eyebolt shafts should be: "A" leg - 2.828 in., "B"

leg - 2.418 in., and "C" leg - 2.500 in.

.

WAR.NING: The plenum is highly radioactive. As the plenum is

raised and the shielding layer of water is reduced in
'

thickness, the radiation level will inerease in the

area abo.e. Clear the area of all non-essential per-*

/

. sonnel. Insofar as possible, work from shielded or

remote locations. It is anticipated that only the

crane operator will be needed while the plenum is

being coved.

15.5 Hoist the plenu= clear of the indexing finture.

Verify clearance ccer RV flange. Keep the crane
.

operator advised. Place the plenum in the internals

storage stand asse:bly or the shallow end cf the

refueling canal, as icsired. Disengage la:ches;

hoist the lifting asst =bly clear.

15.6 Heist the pendants to a storage area.

15.7 Re:ove the indexin; fixture in accord: :e rich

i
Section 10.0, if rc;. ired.

|

.
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16.0 REPLACC!ENT OF THE PLENLM - DRY METHOD Initials
t

NOTE: The dry method is used when radiation levels permit and

,
the refueling canal water level is two to six inches

1 .

below the RV flange. i

'

16.1 Place the indexing fixture in accordance with -

..

k Section 9.0. i
/ .

16.2 Move the fuel handling bridges to the opposite end '

|
of the refueling canal fre the plenum and park

clear,of the RV..

16.3 Attach the internals handling adapter and pendants

i to the inboard holes in the pads of the head and

'

internals handling fixture. !btch all ele =ents as

indicated by the match-carks. Latches should be

closed; they will open and close automatically during

latching operations. Shi=s and safety wires should
- .

be_in pla:e.
,

,

NOTE: If desired, the spreader ring may be used fer this method.
j

'::: it is no: necessary,;

a- .

16.4 ilaist the lif ting asseri'y over the plenur with :he
'

.

auxiliary hook of the p:;ar crane oriented :c :he

east of :he.=ain hook. :-:::ch the pendants :: the

3 correspending lifting lu;s. (See " Note" el i:e; ;;. .)

: . ses t the lifting asserb;y so as to enga:c the 11::h

4

of each pendant to the : rrcsponding plen.: ' if:in g.

_

lug.

NOTE: 'J8 ; erano speed cf ;s.4.4 than six fr.i.<s per minute while

* h In one foet ef retal-to-metal c. nact..

4

l'.g c 3 3 ;- Al :
- '

-. . . .
,
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~

16.5 Hoist the plenum over the RV and align the bridge and

trolley with their respective align.nent marks for

plenum replacecent. Verify cicarance over the RV

flange. Keep the crcne operator advised. Orient the

assembly so the assembly axis lines up with the RV!

axis with the "U" of the plenum assembly towards the
/

west, side of the RB and the keyways are aligned with*

the keys of the indexing fixture. Lower the plenum

to enga,ge the keys in the inder.ing fixture. Con-

c'inue lowering to rest.

16.6 Disengage the latch of each pendant.

16.7 Ilois t the internals handling adapter and pendants

to a storage area; remove these fixtures and leave

them in the storage area.

16.8 Remove the indexing fixture in accordance with

Section 10.0.

.
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17.0 R{' OVAL OF CORE SUPPORT ASSEMBLY XITHOf** PLENUM Initials

17.1 Remove the plenum in acctrdance with Section 11.0 or

15.0. The plenut must be placed in the shallow end

of the refueling canal and the indexing fixture may

be in place en the RV flange, if desired. I

NOTE: This assumes that defueling is complete.

.

.

17.2 Verify .that the RV has been defueled and that this .

I

p'rocedure is in its correct position in FP-201,

Refueling Operation Sequence of Events.

NOTE: Steps 17.3 thru 17.14 may be performed with the refueling

canal level two to six inches below the RV flange, if

radiation levels will permit.

17.3 Park both fuel handling bridges clear of the RV

at the shallow end of the refueling canal.

17.4 Place the internals storage stand in a clear space

in the deep end of the canal.

17.5 Attach the internals handling extension to the main

hook of the polar crane.

17.6 Attach the hecd and internals handling fixture to

the internals handling extension.

17.7 Attach the internals handling adapter, pendants, and

spreader a.ssembly to the inheard heles in the pads of

the head (See note of Step 15.3.) and internals handling

fixture. 3!atch all elements as indicated by match-marks

for lift of the core support as u m51:. . Nsit ten the

1-

e

B

4 i
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.

pendants on the spreader ring (See note of Step 15.3.)

for the core support assetbly lift.
.

NOTE: Steps 17.8 thru 17.14 and Step 17.17 are optional.
i

17.8 Attach the indexing fixture pendants to the outboard

holes in the lifting pods of the head and internals'

, . -,

handlin; fixture. !!atch each pendant to the corre-*

?

*

sponding carked hole.,

I

4 NOTE: The "A" pendant leg should be positioned on the ~!"

lifting lug on the core support assembly. The distances
.

*

between eyebolt shafts should be the same as in Step
i

13.9.

; 17.9 Open pendant locking bars or. the indexing fixture.
1 .

i. 17.10 Hoist the lifting asse:bly and position it over the
!

RV. Rotate to proper crientation so as to match

each indexing fixture pendant to its corresponding,

,

marked socket on the indexing fixture.

NOTE: A fuel handling bridge may be brought up te:porarily for

use as a working platform (for Steps 17.11 thru 17.17). |

'
*ork from an area which is bein; nenitored fer radiati:n.-

safety. Maintain conitoring during transfer ef the

internals.

17.11 Lower :he assembly to engage the four keyways of

the spreader ring wit'c the four' keys of the indexin;

fixture. The indexin; fixture pendants will ride

over the lifting pendant pads while lowerine.
.

Guide the rod section of each indexing fixture
,

|

|

|

<

-t, m- no .. i j .n ,
-

- -
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pendant into its slot in the indexing fixture

lifting pad. Guide the pendants on the spreader

ring as necessary.

17.12 Continue lowering until the lif ting asse=bly comes
.

to rest.
~

:~
*

17.13 Eng3ge the internals handling adapter latches.
.

17.14 Close the locking bars on the internals indexing

f ixture.

17.15 Flood the refueling canal to an elevation of 154 ft.,
'

6 in. if not already at this level.

CAUTION: * This next hoist is near maxi =u: for the pelar

crane.

17.16 Eoist the core suppert assembly until the upper ends

|
of the control rod guide tubes are two feet above !

vessel flange if indexing fixture is not used. Step

the heist.

17.17 Using the long-handled tool (35 ft, with hook

| attachment), rotate the locking bars to re" ease.

|
the alignr. eat stud le::, on the indexing fi::ture.

Upen cenp::t ion, co re t!.e bridge to the 47. . *..
-

end of th, fuel trar- er canal.

I

i ,

i

i
I
t

i

i I
|
;

.
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.

17.J8 Raise the assembly until the fn-core instrument

guide tubes will clear the reactor flange. Keep

the crane operator advised. _ _
.

Approximately 11 ft. of the core support asse=blyWARNING: a.
~

will be exposed during transfer to the internals
:^

storage stand. Radiation levels will be high."

i

b. Clear the area of all personnel except ena crane
.

operator.

17.,19 Move the assembly across the reactor flange,

avoiding i= pact with the alignment studs.

17.20 Move the assembly into position over the internals

'

storage stand. Lower until the core support asse bly

comes to rest on the stand. Radially orient the core

support asse=bly to position the shock pads ever the

stand cutouts.

17. 2 *, Release the internals handling adapter latches.

Personnel =ast re-enter the area for this and suc-

ceeding operations. Monitor the radiation level.

If convenient, move one of the fuel handling :rcnes

into position as a working platfern.

!

Hoist the internals han' ling adspter and pend:nts17.22 d

to a convenient storage area,

f

.

NOTE: The fuel transfer canal v.ncr level na: *:e lowered, as

to the R'l in:erior. Minitizenecessary, to per=it accc.e s

|

lowering; the water serves as a radiatien shield a;; inst

the radiation scurces in the core suppert assemb1:. and

the RV.

Pa, .. 3a ??-501 Date 5/11/75 |
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18.0 REPLACD!ENT OF CORE SUPPORT ASSDIBLY WITHOUT PLD Dt Initials

18.1 Attach the internals handling adapter, pendants, and
. .

spreader assembly (See note of Step 15.3.) to inboard

holes in pads of head-and internals handling fixture.
'

Match all elements as indicated by match-carks. Lht:hes
:-,

"
shogid be closed; they vill open and close autocatically .

during latching operations. Shims must be removed from

q latch boxes. Pendants cust be in position on the

spreader ring for.the tore support assembly lift.
.

; 18.2 Attach the indexing f t:: ure pendants to the outhcard

! holes in the lifting' pads of the head and internals

handling fixture. Match each pendant to the corre-

sponding marked hole. Attach the indexing fixture

and close locking bars. Open the' guide stud

latches.

18.3 Verify that the water level in the fuel transfer ,

I.
'

canal is at elevation 13' ft., 6 in.

18.' Move the fuel handling bridges to the shallev end

of the refueling canal and clear of the RV.

18.5 Position the lifting assembly over the plenu /cere

support assembly. Retate the lifting assembly t:

match up the lif ting lugs and pendants (same as,

Step '13.11 or 17.10). >j

18.e Align keys in indexing fixture with keyways in '

.

core support assembly and lower the lif ting assenbly

until the' internals handling adapters come to rest

on the lif ting Ju;e.
,

l'. r . t 71- Fi'- $ 11 - !1/73: s
. ,
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18.7 Ensure the internals handling adapter latches are
,

engaged.

WARNISS: a. Approximately 11 ft. of the core support assembly
:~

will be ' exposed during transfer to the internals~ *
,

.

- storage stand. Radiation levels will be high.

b. Clear the area of all personnel except the crane

operator.
.

-

-
.

18.8 Hoist the^ assembly over the RV with.the same

orientation as when re= ved.- Verify clearance

over the RV flange. Keep the crane operator

advised. Avoid impact with the alignment studs.

Manit:: clearance over the RV flange.

18.9 Orient the axis of the indexing fixture with the !

axis Of the RV, over the RV. Position the indexing

fixture guide stud locks ever the guide studs and

-lower the indexing fixture to rest on the RV flange,

then cease lowering.

18.10 Using the long-handled tool (35 f t, with hook
,

atta:.. ent), rotate the guide stud locks into
'

lockin; position and latch.

NOTE: It is not necessary to lock the guide studs :: :he

indexing fixture when' lowering the core support

assenbly.

- 18.11 Continue lowering thc plenum / core support assembly
|

until the assembly comes to rest in place. )
1.

i

nwc ne ce- wl v.a . - 'u i:-
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18.12 Disengage the latches on the internals handling

adapters. Rotate the locking bars at the top of

.

the indexing fixture to the open position (if

previously locked).

18.13 Heist lifting equip =ent clear of thd RV.
_

:~
CAUTION: The indexing fixture lif ting pendants must be guided*

i

clear of the lifting pads (using long-handled tool)..

18.14 Replace the plent: in accordance with Section 12.0 g

or 16.0. .
.

18.15 Renove the indexing fixture in accordance with

Section 10.0.
'

!

e

.

.

4
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'19. 0 - INSTALLATION OF SURVEILLANCE AND RADIATION' SPECIMEN CAPSULES

19.1 SPECIAL PRECAUTIONS- Initials

19.1.1 Locate a suitable storage container ~such that the

required operation may be performed with minimal

radiation exposure to personnel. -

.

l' 19.1.2 The closure tool assembly (closure tool) and specimen'

/ i
. -handling tool should be stored in a suspended manner. ;.

This will prevent damage to the lower ends of these

tools. -

-
.

19.1.3 Extreme caution must be exercised when installing the

specimen capsules and closure assemblies to assure |

proper azimuthal orientation. When installing the
*

lower specimen capsule or the closure assembly, the

pointed (longer) side of the end , cap wedge must be

on the operator's right while viewing the surveil-

lance holder tu'a from the center of the RV. When:

installing the upper specimen capsule, the pointed

(longer) side of the end cap wedge must be on the
1
'

operator's left while viewing the sur.eillance

holder tube from the center of the' R't. Refer to

Figure 1. ,

19.1.4- To permit small vertical movements of the spuebzen

. capsules and clesure assembly, a chain hoist shall2

4

be located between the hoist hook and lead cel!.

19.' l'. 5 ' During all opera: ions in which th'e closure assen'..ly
1

.is attached to the closure tool, the bal'ancer .chould

be adjusted to ninimize axial Icading of the c}osure

locking ntrew by the closure tool torque shaft.
, ,_

1

#-

)
i

l'..j e 58 FI'-301 Date 6/l;'7S
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:19.2.4- Raise the handling tool and specimen capsule suffi- i.

,

ciently to clear the storage container. Verify and i
i

record the specimen capsule serial number per Step
'

19.2.12.

19.2.5 _ Position the specimen capsule directly over
_

{ the guide tube. Assure proper azimuthal orienta-
!

tien,of the specimen capsule per Step 19.1.3 as*
,

!
.

foll:vs:
.

19.2.5.1 For the LOWER specimen capsule, the bal-lok pins en j

|
the handling tool-should be on the side of the tool i

1 .

nearest ,the center of the reactor core.

19.2.5.2 For the UPPER specimen capsule, the bal-lok pins

on the handling tool should be en the side of the

tool away from the center of the reactor core. ,

,

'
19.2.6 Lower the specimen capsule into the surveillance

,

holder tube. Maintain proper azimuthal orientation
1

of the specimen capsule per Step 19.2.5 above.

1?.2.7 Unlatch the handling tool from the specimen capsula

as fellows:

19.2.7.1 Remove the bal-lok pin and raise the grip to the

i
upper pcsition; insert the bal-lok pin through the

grip and outer. tube.

19.2.7.2 Raise the handling tool six to 10 in. Observe

the 1:ad cell reading equals that obtained in

Step 19.2.3.2.

19.2.7.3 -Remove the handling tool from the guide tube.

.

' r. . ".1 FI'- Su l . ::e ~15/~;
rev. :c
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t ; 19.2.8 Repeat Steps 19.2.3 thru 19.2.7 for the specimen
.

capsule that is to be installed in the upper posi-

- tion in the surveillance holder tube.

_

19.2.9 Remove the handling tool from the load cell and

- i
-

store. -

NOTE: To prevent damage to the latching fingers of the
'

I,
.

handling tool, the tool must be stored in a suspended
1'

e

position. j
*

s ,

19.2.10 Install the closure asse:bly per Section 19.' cf .
-

, .

this procedure.

.19.2.11 Install the mandrel in the guide tube. Renove and
i

store the guide tube and candrel as an asse:bly. j

.!

19.2.12 Record the following: ?

!

a. Speci:en Capsule and Closure Assembly i.
>

'l
Serial Numbers !

i..

'

; b. Azimuthal location of specimen capsules and |
8

. .

closure assembly in 17. i
i t
,

c. Vertical location of specimen capsules in .

.

[ surceillance holder tube.
4

.

19.2.13 Repeat Steps.19.2.2 thru 19.2.12 for the re ainin;

i surveillance holder tub'es.
.! -
J

,' 19.3 - RCt07Al 07 SPECDIEN C.V571ES .CD/OR DODfY C.0971E5

19.3.1 -Initial Cenditions
.

19.3.1.1 Fuel transfer canal water level between six inches

below E7 flange and nor:al refueling depth according

! to clic level of radiation.

P.'.'.1.2 RV V ...! ::e p1enum as.senb :. removed from th Pl.

5

* *
e ,. ~ Jtl| .

**|',
.

.
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19.3.1.3 The' storage container located in the deep end of .

the refueling canal.

19.3.2 Install the guide tube per Step 19.2.2 of this. ,
,

I

procedure. i

1
~

!
19.-3.3 Remove the closure assembly per Section 19.5 of

^

!
:- |
. .

this procedure.
'

19.3.4 Atta'ch ' the handling tool to a suitable hoist with a .'

. load cell located between the tool and hoist hook. !

i
Recor.d the tool weight.< -

+

- 19.3.5 Insure that the push tube is in the retracted posi- -

tion by raising the grip to the upper position and

inserting the bal-lok pin through the grip and the

outer tube.

19.3.6 Position the handling tool over the surveillance
e

holder tube. Assure proper axial orientation per ;
.

Step 19.2.5. Lower the tool and attach it to the ;

upper specimen capsule by perfor=ing Step 19.2.3.5'

of this procedure.2

i
19.3.7 Raise the handling tool six to 10 in. Observe

,

an increase of 30 to 50 lbs. greater than that

noted in Ste; 19.3.4.

19.3.6 Kerove the speciren capsule fre the surveillance

holder tube, p'a:e it in a suitable container, and_

disconnect ~ the handling teol frer,the specimen cap-

|

sule per Step 19.2.7 of this precedure. Verify j

'
specimen care :e serial number per Step 19.3.10.

!

|

|

|tute n c 15/ hi .ir.e z. ; i r_ _
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19.3.9 ' Repeat Steps 19.3.6 thru 19.3.8 for the lower

specimen capsule.

'19.3.10 Record'the following:

a. Specimen Capsule Serial Nucher

b. Axial location in reactor from which removed._
i

E c. Vertical location in surveillance holder tube !
'

i .

.from-which removed. !
*

!
'

d. Position in storage container (if applicable).
!.

.

e. Disposition if permanently recoved from RV.'

19.3.11 final Conditions

19.3.11.1- The required specimen capsules and/or duemy capsules

have been removed from the surveillance holder tube.

19.3.11.2 The specinen capsules are stored in a suitable storage .
,

t

or transfer container.

19.4 INSTALLATION OF CLOSURE ASSDi3LY

j NOTE: Have Quality Control Inspector observe and sign off

steps of Section 19.4

19.4.1 Initial Conditions

19.4.1.1 The' closure tool is sunpended from a suitable hoist
;

in the following manner:

Heist hook, a 1-ton chain hois:, a O to 1,0C0 lb. load
measuring device, and clesure tool. In addition, the
balancer will be suspended frc- the hoist hos.1 and
connected to the torque shaft ef the clesure tecl.,

19.4.1.2 The hydraulic pump assembly is 1ccated on t'.e f us I

handling bridge or near the RV flanpe with the

-

hydraulic hoses-connected to the hydr:tulic-cylinder

i on the closure tool.
~

, _

.19.4.1.3 The closure asser.bly is located in t'. Storage ein-

tainer in :..e dee,. end of the refutit canal or

casu;iled t - 3;:.c "e . :u re t oo ! .

l'.t; ,v - f e' e . I B *J! I' t c 6/13. <

::e v . 10
.-

- -w -
7.- .,,.#c.,- .- , , , . - ... , . , ,- . - ,r.- - . r



, .

4

: 19.4.1.4 The guide tube is inserted in the surveillance holder.

tube ~and the mandrel has been removed.

19.4.1.5 Two specimen capsules or specimen and du_.ay capsule

. combinations have been installed in the surveillance
~

holder tube. -

:~
19.4.1.6 The,. underwater television camera is lowered through*

-
. .

'

- a vent valve exercise port to view the oval inspec-
,

tion port located near the top of the surveillance

holder. tube.

19.4.2 doupletheelesuretooltotheelesureassenblyby

performing the f:llowing steps:

NOTE: If the closure assembly is already attached to the

closure toc 1, proceed to Step 19.a.3.

; 19.4.2.1 Verify that the inner capsule latch asse:bly is I

rotated-to the " Unlock" position.

19.4.2.2 Raise the inner capsule latch assembly to the elevated j
t

position by turning the selector valve to the " Collapse '
I

Fingers" position and actuating the hydraulic pump i.

until 100 psi is maintained on the pressure gauge.4

} 19.4.2.3 Position the closure tool over the elesure assembly.
.

19.4.2.4 Observe and record the weight of the closure tool.
,

19.4.2.5 Slowly lower the closure tool once :he elesure
,

assembly. Observe the springscale fer ::al con-

tact.

19.4.2.6 With the chain fall, raise the closure tool until it ;

is clear of the closure assembly. The springscale

reiding should be the same as that recerded in Step

1".. 2.4
_ _ _ , , _ ,

!
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19.4.2.7 With the chain. fall, slowly lower the closure tool'

until a springscale reading of 50 to 75 lbs. less

than that-recorded in Step 19.4.2.4 is achieved.-

19.4.2.8 Rotate the entire closure tool clockwise until it

~ drops approxi=ately five-eighths of an-inch into the
_

i slots of the closure assembly finger latch assembly.
..

'':
Obse,rve an increase in the closure tool weight.4

NOTE: If the closure tool cannot be rotated clockwise, it is

an indication t,, hat it is properly aligned with the clo-

sure assembly finger latch assembly.
,

19.4.2.9 Verify that the closure tool weight is the same as

that achieved in Step 19.4.2.7.
- i

19.4.2.10 Rotate the entire closure tool counterclockwise 90*. $

This will engage the shroud asse;)1y with the cicsure

- assembly finger latch asse bly.

19.4.2.11' Lower the inner capsule latch asse=bly by turning :he
,

selector valve to the " Compress Springs" position and

actuating the hydraulic pump until the tool weigh: +

is 150 lbs. less than that recorded in Step 19.1.2.4.

! - 19.4.2.12 Engage the inner capsule latch assembly with the

closure asse:bly actuator by rotating the inner cap-
,

sule latch assembly counterclockwise 90' until the
,

match-narks en the inner capsule 1s:ch assembly an-

the outer tube are properly aligned to " lock".
t

19.'.2.13 Collapse the fingers of the closure assembly finger

latch assembl by rotating the sulcetion valve to the .'; ,

:

| " Collapse Fin;ers"' position and actuating the hydraulic

pump until lOS si is maintai:1cd on the pressure ;auge.
_ _ , _

'

.. l;
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19.4.2.14 With the chain fall, raise the closure tool with

closure assembly attached approximately 12 in.

Observe a closure _ tool plus closute assembly weight

of approximately 16 lbs. greater than that noted in

Step 19.4.2.4. -

..

'. NOTE: If no increase in weight is observed, the closure assembly
?

is not attached and it is necessary to repeat Steps.

,

19.4.2.1 thru 19.4.2.14.

19.4.3 . Raise *he closure tool and closure assembly and

pos'ition them directly over the guide tube. Rotate

the clos,ure tool and closure assembly to obtain

proper azimuthal orientation of the closure asse:bly

per Step 19.1.3.
!

19.4.4 Siculy lower the closure tool and closure asse:bly

threugh the guide tube and onto the specicen capsule. -

1

Maintain the azimuthal orientation obtained in Step
,

19.4.3. Observe the springscale for indication of

the closure assembly bottoming on the specimen capsu'_e.

Continue lowering the hoist until the springscale

reading is approximately 100 lbs. less than the cct-

bined weight of the closure tool anc closure asse:bly.

This :paration will assure the closure assembly is

fully scated on the specimen capsule.

19.4.' Additicnal confirmation that the closure assc:bly and

specincn capsules are properly positioned may be cade

by viewing the oval inspection port of the surveillance

:

holder tube. The believille spring stack should be
'

l
!

.

< 47' TP ~,01. ' 1 "; / 7 -
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. visible through the inspection port. If the springs .

are not visible, the-specimen capsules or closure

asse:bly are miseriented 180*.

19.4.6 Apply'the preload to the closure assembly belleville
.

'

springs by performing the following steps: -

p-
19.4.6.1 Rotate the selector valve to'the " Compress Springs"*

-!

posi, tion and actuate the hydraulic pump until 100*

j psi is taintained on the pressure gauge.

NOTI: ,The outer tube will translate. upward approxiestely.

one inch.

19.4.6.2 Lower the torque shaft onto the locking screw of the

closure assembly. Rotating the torque shaft eleck-

. wise will assist in proper engage =ent of the torque#

shaft and locking screw hex.

I - I
j. 19.4.6.3 Rotate the torque shaft and locking screw counter-

'

clockwise until the tapered shoulder of the lockin; a

i ' screw contacts the e=ergency escape device.

' NOTI: Ten to 17 revolutions of the torque shaft will be required

and should be acco:plished by hand without the aid cf a

i
wrench. Maximu= free running torque should net e:::eed

5 ft-lbs. i

! t

19.4.6.4' Verify that -400 psi is maintained on the pressure ,
,

e

gau;e.and torque the torque shaft and lockin.: screw

.co 10 ft-lbs. counterclockwise.4

-19.4.7 Unceuple the closure tool from the closure asse:bly :
*

i

by performing the following steps: |
r !

i

P. i .y 1.8 - rP-501 .u t.
' ' .3,* 7 ->
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19.4.7.1 Relieve the pressure on the hydraulic system.**

Observe by viewing with the television camera

,
that no relaxation of the believille springs

Occurs.

19.4.7.2 Rotate the selector valve to the " Collapse Fingers"

;- position and actuate the hydraulic pu=p two or three
o

*

s tr'okes .

19.4.7.3 Rotate. the entire closure tool 90* clockwise against

'

the hardstop.
.

19.4.7.4 With the chain fall, raise the closure tool approxi-

=ately 12 in. Observe that the closure tool weight

approx 1=stely equals that obtained in Step 19.4.2.1

19.4.8 Raise the closure tool fro = the guide tube. Observe

the springscale reading for possible =echanical in:er-

ference.

19.4.9 Confir: that the closure assenbly is properly lat hed
4

i by viewing with the television ca= era the upper end
,

'

i

of the surveillance holder tube fro = a near hori::ntal

position. The closure assembly is properly latched and
,

seated if the upper =ost part of the surveillance h:lder

.

tube is 2; proximately centered in the 3/S-in. gr :ce

of the finger latch asse:bly.

19. 10 Final Cer.di: tons

i 19.a.10.1 The clesure assembly is installed in the surveillance

holder tube.

.

J
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19.5 RDIOVAL OF CLOSURE ASSDIBLY
. .

19.5.1 Initial conditions

19.5.1.1 'The closure tool is suspended from a suitable hoist
.

'
in the following manner:

Hoist hook, a 1-ton chain hoist, a 0 to 1,000:1b. load
measuring device, and closure tool. In addition, the

_.

'. balancer will be suspended from the hoist hook and
-i connected to the torque shaft of the closure tool.t

a

19.5.1.2 The hydraulic pump asse=bly is located on the fuel

handling bridge'or near the RV flange with the

hydraulic hoses connected to the hydraulic cylinder*

,

l'

on the closure tool.

19.5.1.'3 Dae guide tube is inserted in the surveillance holder
!,

!
'

tube and the mandrel has been removed.
.

t

: 19.5.1.4- The underwater television camera is lcwered through
I ,

! I

j a vent valve exercise port to view the oval inspection

port _ located near the top of the surveillance holderr

,

j tube. i
.

I.19.5.2 Cou le the closure ::1 :: the closure asse bir b

I perferning the foll: wing steps: !

19.5.2.1 Verify that the. inner capsule latch assembly is

rotated to the " Unlock" position.
4

T

| 19.5.2.2 Raise the inner capsule latch assembly to the elevated
i
a

'

pcsition-by turnin; the selector valve te the *::11 apse

' Fin;ars" positien and 20tuating the hydrauli: ;un; until;

I
,

| 100 psi is naintained en the pressure gauge. #

|
; .'

19.5.2.3. Position the closure tocl over the guide tube.
,t

,

19.5.2.4 Observe and record the we!.ght of the closure to:1.
|

'

l'
,

1

..eM 11'-301 : .t. ../15/7s
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19.5.2.5 Slowly lower the closure tool through the guide tube

and ento the closure assembly., Observe the spring-

scale-for closure tool contact.

19.5.2.6 With the chain' fall, raise the closure tool until it
.

is clearlof the closure assembly. The springscale;

..

k reading should be the sace as that recorded in Step
?

19.5.2.4.*

1

19.5.2.7 With the chain fall, slowly lower the closure tool

until a springscale reading of 50 to.75 lbs. less

than that recorded in Step 19.5.2.4 is achieved.

19.5.2.8 Rotate the entire closure tool clockwise until it

drops approximately five-eighths of an 1.ch and into e

_

the slots of the closure assembly finger latch asse:bly. j
.

Obser.c an increase in the closure tool weight. f
NOTE: If the closure tool cannot be rotated cicekvise, it is !

I

an indication that it is properly aligned with the clo-

Isure assembly finger latch assembly. j
i

19.5.2.9 Verify that the closure tool weight is the sa:e as j
g-.

tha: achieved in Step 19.5.2.7.

3

; 19.5.2.10 Rotata the entire closure tool counterclockwise 90*.
a

This will engage the shroud assembly with the clesura

assei:ly finger latch assembly.

-19.5.2.11 Lowcr the inner capsule latch assembly by turnin; the;

selvetor valve to the " Compress Springs" positien and

actuating'the hydraulic pump until 100 psi is ::intained

on the pressure gauge.

.

P. .w 51 FP-501 0.:: e 6/15/78
rk . . ;u
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19.5.2.12 Engage the inner capsule latch assembly with the

closure assembly actuator .by relieving the pressure

on the hydraulic system and rotating the inner cap-
.

sule latch asse bly counterclockwise 90*. The match-
~

marks on the inner capsule latch asse:bly and the - .

|- ,

outer tube should be aligned. ia

e .

19.5.3 Reli, eve the preload to the belleville springs by

perfor=ing the icilewing steps:
i
t

19.5.3.1 Actuate the hydraulic pump until 450 psi is main-
'

,

s

tained on the pressure gauge. !

19.5.3.2 Lcwer the torque shaft onto the locking screw of the '.
I

closure asse:bly. Retating the terque shaft counter- |

clockwise will assist in proper engage ent of the
:

torque shaft and 1:ching screw hex. i

e

19.5.3.3 Verify that 150 psi is =ainta.'ned en the pressure
I

gauge and rotate the torque shaft cicckwise. Record
I

the breakaway torque. '

NOTE: Do not exceed 50 ft-lbs. cf torque.

19.5.3.4 Continue to rotate the torque shaft cicckwise until

it bottoes on the threaded insert. Record the taximum

*

free-running terque.

'DTI: Ten to 17 re.:1utions of the tercue shaft will be

requircf.

19.5.3.5 Relieve the pressure en the hydraulic systen.
1

1

19.5.4 Ke:ove the closure assembly frc: the surveillance I

holder tube by perferring the following steps:

i
i

1

ce !)/ F1'- 1 - D.ite (>/15/l8 I
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19.5.4.1 Rota:e the selector valve to_the " Collapse Fingers"

positien and cetuate the hydraulic pu=p until 100

psi is maintained on the pressure gauge.

NOTE: The inner capsule latch assembly will translate upward

approximately one inch with respect to tha ' outer :.be.

CAUTION: Observe the springscale for possible increase in
'

I
.

indicated weight which may result frc: sticking of j
4
8

the closure asse=bly wedge within the surveillance ;
,

:
holder tube. Do not exceed 1,000 lbs. on :he spring- 1

-
.

I

scale. Reta:icn of the closure tool vill assist in i

I
separating the closure assembly fres :he speci=en i

.

capsule.
?

19.5.4.2 With :he chain fall, raise the closure tool and

closure assembly approxicately 12 in. Observe -

that the springscale reading has increased appreni-
,

mataly 16 lbs., indica:ing that the closure asse:bly
.

has been coupled to the closure tool. Continue to

observe the springscale for indication of techanical

interference, if techanical interference is nc:ed,

rota:e :he closure :c:1 in a back and forth canner

to free t'e tool train. .in se a::e pt n

10.5.4.3 S lew.:. renove the cicsure :ool and clesure asse-bly

fran :1.e surveillance h:~. der tube. Observe the sprin;-

secic reading for any gr:ss increase which uculd be ,

|

indica:ive of mechanical interference.

19.5.4.4 If the elesure asse:bly is to be reinstalled felicw-

ine spu ir.en capsule shuffle, the closure assenbly

.
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may remain attached on the closure tool. The

hydraulic hoses may be disconnected from the

hydraulic cylinder and the closure tool stored
.

from a suitable suspension point.

19.5.5 Iftheclosureassemblyisnot-tobereinstallediln
:*
* the surveillance holder tube, or it is desired not

i

to leave the closure asse:bly attached to the closure

tool, perfer= the following steps: ,

19.5.5.1 Position the closure asse:bly and closure tool over
t..

the designated tube of the specimen capsule storage

rack (Figure 2), j-

19.5.5.2 Lower the closure assecb'y into the storage rack,_

maintaining proper orientatien of the end cap wedge

(Fi ure 2).d

19.5.5.3 Apply-the preload to the closure assembly believille
.

!
'

springs by perfor=ing Steps 19.4.6.1 thru 19.4.6.1
i

19.5.5.4 Uncouple the closure tool fr = the closure assembly .

by perfor=ing Steps 19.4.7.1 thru 19.4.7.4.

19.5.5.5 Raise the closure tool fr:: the storage rack.

Observe the springscale f:r possible mechanical

interference.
'

19.5.5.6 The closure tool may neu bs stered as required,

dependent upen.operatienal ret,uirc cnts.

19.5.6 Final Cenditions

19.5.6.1 The closure assembly has bac renoved from the surveil-

lance holder tube and stered, as desired,

l'. . ; ,.c. .. : - ' . <- n/!: -
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19.6 ALTEFJ: ATE RDIOVAL OF CLCf.*RE ASSDIBLY

19.6.1 Initial Conditions

19.6.1.1 The locking screw of the closure assembly cannot be

rotated clockwise as described in Step 19.5.3.3.

19.6.1.2 The socket on the end of the torque shaf t asse=blyE

of the closure tool has been replaced with the alter- ,

ir

nate. spanner attachment.' t

19.6.2 The closure tool is suspended from a suitable heist in
,

the following manner:
.

,
.

. Hoist hook, a 1-ton chain hoist, a O to 1,000 lb. load |
=easuring device, and closure tool. In additien, the-

balancer will be suspended from the hoist heck and i

cennected to the tor:ue shaft of the closure tcol.,
,

,

.

19.6.2.1 The hydraulic pump asse:bly is located on the fuel
3

handling bridge or near the RV flange with the .

.

hydraulic hoses connected to the hydraulic cylinder
i

on the closure tool.
i

19.6.2.2 The guide tube is inserted in the surveillance h:1 der ,

.

tube and the candrel has been removed.

19.6.2.3 The unferrater televisica carera is lowered thrcu;h

'

a vent valve exercise port te view the oval ins;c:tien

i

port lecated near the th; of the surveillance helder

tube.

19.6.3 Couplc the closure teel t: the closure assemb1: ~: -

perferning the followin; steps:

i

i 19.o.3.1 Verli;. that the inner capsule latch assembly is

rotated to the " Unlock" position.

.

)

' t . . .; 5 - ??-501 ; .e ,IL-
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19.6.3.2 Raise the inner capsule latch asse=bly to the -

elevated position by turning the selector valve

to the " Collapse Fingers" position and actuating-

the hydraulic pump until 100 psi'is maintained on

Ithe pressure gauge.
__

~

19.6.3.3 Position the closure tool over the guide tube.*

'19.6.3.4 Observe and record the weight of the closure tool.

19.6.3.5 Slowly lower the c1.osure tool through the guide tube
,

*

and onto the cicsure assembly. Obserte the spring-

scale for closure tool contact.

19.6.3.6 With the chain fall, raise the closure tool until it

is clear of the closure assembly. The springscale -

reading should be the sc:e as that recorded in Step

19.6.3.1. . .

13.6.3.7 With the chain fall, slowly lower the closure tool
,

I

until a springscale reading of 50 to 75 lbs. less *

i
than that recorded in Step 19.6.3.' is achieved. j

;

19.6.3.8 Rotate the entire closure tool clochrise until it ,

- !
drops approx 1=ately five-eighths of an inch and into ,

'

the-slots of the closure assembly finger latch assembly.
|

Observe an increase in the closure tecl neight.
,

NOTE: If the closure tool cannot be rotated clockuise, it is

an indication that it is erepcrly aligned with the clo-

sure asse:bly finger latch assembly. ,

|
19.6.3.9 Verify that the elosure tool weight is the~same as

that act.ieved in Step 19.6.3.7. -

P.tge . 56 rP 101 liat e 6/ ' V7F
I: v . 104
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19.6.3.10 Rotate'the entire closure tool. counterclockwise 90*.

This will engage the shroud assembly with the closure

*

assembly-finger latch assembly.

19.6.3.11 Lower the inner capsule latch assembly by turning
,

_ <

the selector valve to the." Compress ~ Springs" posizion

and actuating the hydraulic pump until 100 psi is rain-
'.

,

i
tained on the pressure gauge. i

.

19.6.3.12 Engage the inner capsule latch assembly with the '

i '

closure asse=bly actuator by relieving the pressure .

on the hydraulic system and rotating the inner cap-
|

sule latch assembly counterclockwise 90*. The catch- !
I

.

marks on_the inner capsule latch assembly and the ,

outer tube should be a igned.

19.6.4 Relieve the preload to the believille springs by

performing the following steps:

19.6.4.1 Actuate the hydraulic pu=p until 450 psi is main-

tained on the pressure gauge. !
i
i

19.o.4.2 Lower the torque shaft into the slots of the e:ergancy ;

I

escape device of the closure assembly. Rotating .'._
|

torque shaft will assist in proper engagement of :ha '

torque shaft and emargency escape device slots. +

- 19. f . 4. 3 Verify that 450 psi is =ain:ained on the pressure

gauge and rotate the torque shaft clockuise 90*,

releasing the emergency escape device from the i
i
f

finger latch by shearing the two shear pins threufr *

i

the finger latch and the energency escape device.
__

'
NOTE: Do not exceed 400 ft-:bs, of torque.

:

I

,;-
.. .c 6/15/!c..o .
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-19.6.4.4 Relieve the pressure on the hydraulic system.

:19.6.5 Remove the closure assembly.from the surveillance
i

holder tube by performing the following steps:

19.6.5.1 Ro' tate the selector valve to the " Collapse Fingers"

position and actuate the hydraulic pump until 100:
~

.-

*

psi is maintained on the pressure gauge..

NOT5: The inner capsule latch assembly will translate upward i.

approximately one inch with respect to the outer tube. ,

i
CAUTION: Observe the springscale for possible increase in indi- |

i-

cated we.ight which cay result from sticking of the |.

closure assembly wedge within the surveillance holder i
. , i

tube. Do not exceed 1,000 lbs. on the springscale. |

Rotation of the closure tool will assist in separating
|

the closure assembly fr:: the specimen capsule.
i

19.6.5.2 With the chain fall, raise the closure tool and
l

closure assembly.approximately 12 in. Observe that

the springscale reading has increased approximately

16 lbs., indicating that the clesure assembly has

.
been coupled to the closure tecl. Continue to

| I

observe the springscale for indication of mechanical,

i
; interference. If mechanical interference is noted,

j rotate the closure tool in a bacs and forth manner

in an attempt to free the tool trair.,

19.6.5.3 Slowly remove the closure tool and closure assembly

from the surveillance holder tube. Observe the

springscale reading for any gress increase which
,

would be indicative of mechanical interference.

ray.e 'r :' YP '. Date b'' ''W'
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19.6.5.4 ' Lower .the closure assembly into .a suitable

disposal-container. -

19.6.6 Uncouple the closure tool from the closure assembly

by performing the following steps:

19.6.6.1 Relieve the pressure on the hydraulic system.
~

.

i E 19.6.6.2 Rotate the selector valve to the " Collapse Fingers"

position and actuate the hydraulic pump two or three+
,

strokes. j

l
19.6.6.3 Rotate the entire closure tool 90* clockwise against j

3 !.

the hardstop while preventing the closure assembly |-

from rot,ating.
i

19.6.6.4' Raise the closure tool from the disposal container. !
.

. t

! Observe the springscale for possible mechanical !,
, . I

i interference,
*

i

19.6.6.5 The closure tool may now be stored as required,
.

1- i
dependent upon operational requirements.

I i
19.6.7 Final Conditions;

1 . 8

19.6.7.1 The :*esure assembly has been removed from the-

f

surveillance holder tube and placed in a dispesal
i

container.,

!
i

:
.,

S

.

.
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ENCLOSURE 3

~
.

.

REQUIRED INITIAL CO'~31 IONS AND PLANT SIATUS

NOTES: 1. All items listed here shall have been checked off and found to be
satisfactorily compl'eted before any work is started in connection

*
with this procedure.

,

.

2. See Section 7.0 of this procedure for core ininreatien. _

,_

. . _ , , . ;i ,. . . , 4 2. -

.

/ ITEM TO BE CHECKI3 0FF I CHECKED INITIALS

1._RB cleared for entrv. i

2.|Missileshieldslabsremovedtostoracelocation.
t i

--

I
'

_i:
' t
i ;.

3..RC system cooled and depressurizcd. I !

4. Head seal leak-off valve to R3 ner:11 sump closed.
Electrical disconnects complete per ??-101, Reactor !

5. Vessel closure Head Removal and Re ~acement. !
_ .

'RV closure head renoved per F? -;1. Eiactor Vessel
6.|ClosureHeadRecovalandReplacerint.

Canal seal plate in place per I' l , Canal
7. Seal Plate Receval and Replacenent

In-core monitoring instruments -ithdra' n per
8. FP-701, In-Core Monitor Handlinz.

RC system drained and blanketed per C?-303, Draining '

and Nitrogen Blanketing of the RC System, to bring f
9. level two to six inches below RV flanza. !

Internals handling extension, hear and internals handling
fixture, pendants, spreader ring, and indexing fixture

10. have all been cleaned and are rard f:r use.
Internals storage stana has been c.eined and

} |
11, is readv for use. i

| I
12. Request for RhP has been initia*=# ' ' i

Clear.n:e:darhasbeenini-isad.|
| t

13 . ' .'c se for an E uir ent I I

| '

i i !14 l._, cision camerafli; hts insta1' '
.

I

'15.' . _ t rans f er earc.1 *. a.shed deter .
fred Surveillance Proceduru: irir 5?-441 and 52 --;- jo

,
16.t: a ine completed within recaired tire spans. i i !

:
1

|

|

I l' I P-501 c nfl;/78 |
|
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-1.0 SURVEILI.ANCE REQUIREMENTS

1.1 Main and auxiliary fuel handling bridge and trolley electrical

interlocks shall be demonstrated operable within seven days

prior to fuel handling operations employing FHCR-1,and/cr

FHCR-2 and at least once per seven days dur'ing operation.:-

1.2 REQUIREMENTS REFERENCE

Surv. Req.'d Mode Surv. Freq.

Source During Modes Notes Freq. Notes

29 W 40FPC Practice 6 -
.

Surveillance Frequency: W - Weekly

Mode Notes: 29 - Movement of control rods or fuel assemblies
within the reactor pressure vessel or other
irradiated fuel movement in progress.

Frequency Notes: 40 - Establish prior to ascent into applicable

mode (prior to beginning core alterations).
.

.
.

2.0 ACCEPTANCE CRITERIA

. Successful completion of Data Sheet I (Enclosure 1) and Data
,

Sheet II (Enclosure 3).
.

3.0 REFERENCES NEEDED TO DO PROCEDURE

3.1 FP-601, Fuel Handling Equipment Operations
^

3.2 Plan View Electrical Interlocks Reactor Main Bridge (FHCR-1),
.

Enclosure 2

3.3 Plan View Electrical Interlocks Reactor Auxiliary Bridge (FHCR-2),

Enclosure 4

.

.

Page 1 SP-532 Date 3/23/78
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4.0 SPECIAL CONDITIONS OR REQUIREMENTS

Refer to FP-601, Fuel Handling Equipment Operations. When

verifying wall limit interlocks, attention should be given to

extremely slow movement of bridge or trolley. .

[ 4.1 Extreme caution should be exercised in the following arcas:

4.1.1 Bumper stop on south wall inoperative.

4.1.2 Bumper stops on east and west walls will not operate if

temporary grating is in place.
*

.

5.0 EQUIPMENT REQUIRED

Refer to FP-601, Fuel Handling Equipment Operations.

6.0 PROCEDURE

NOTE: Refer to Data Sheet I (Enclosure 1) and Enclosure 2.

6. l' Position main bridge over reactor at position RTR-HS.

6.1.1 Run trolley forward until it stops (LS-13 trolley forward

stud limit) and verify that:

a. Bridge will NOT move left or right.

b. Trolley will move reverse.

6.1.2 Run trolley reverse until it stops (LS-12 trolley reverse stud

limit) and verify that:

Bridge will NOT move left or right.a.

b. Trolley will move forward.

6.1.3 Position bridge over reactor at RTR-HS.

6.1.4 Run bridge left enough to actuate LS-ll closed; white " Hoist

Slow Zone" light comes on.

6.1.5 Verify that trolley will move forward and reverse to stud

limit s .

.Page 2 SP-532 Date 12/9/76
Rev. 2
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6.1.6 Run trolley to position "H"; run bridge left to position.

fuel mast on centerline of transfer basket using Selsyn

index marks.

6.1.7 Position transfer basket #2 in full "Down" position.

~

6.1.8 Run trolley forward to LS-10 (trolley just past transfer

:-
#2 centerline)."

6.1.9 Verify that fuel hoist cannot be lowered.

6.1.9.1 Move trolley reverse to rack position "G".

6.1.10 Raise transfer basket #2 to the full "Up" position.

6.1.10.1 Move trolley forward to LS-10.

6.1.11 Varify that fuel hoist cannot be lowered using fuel hoist

control handle.

6.i.12 Verify that fuel hoist will lower using " Jog" button.

6.1.13 Raise fuel hoist until " Grapple Up Disengage" light illuminates

using " Jog" pushbutton.

6.1.14 Move bridge left until it stops (LS-16 trolley permissive

~

relay) and verify that:
.

a. Trolley will NOT move forward.

b. Trolley will move reverse.

c. Bridge will NOT move right.

6.1.15 Turn bridge "Right Bypass" to "On" position.

6.1.16 Move bridge right approximately one to two inches to

actuate LS-16.

6.1.17 Turn bridge "Right Bypass" to "Off" position and verify that:

a. Bridge vill move left and right.

NOTE: LS-16 allows approximately two inches of travel

over transfer basket centerline.

b. Trolley will move ivrward and reverse.
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6.1.18 Run trolley reverse to rack position "G".

6.1.19 Lower transfer basket #2 to full "Down" position.

6.1.20 Run trolley forward to LS-10 (trolley just past transfer

basket #2 centerline). _

i,- 6.1.21 Place bridge "Lef t Bypass" switch to "On" position and run

bridge left to Selsyn index for rod mast on centerline of

transfer basket #2.

6.1.22 Place bridge "Left Bypass" switch to "Off" position and
.

.

verify that rod hoist cannot be lowered.

6.1.22.1 Move trolley reverse to rack position "G".

6.1.23 Raise transfer basket #2 to the full "Up" position.

6.1.23.1 Move trolley forward to LS-10.

6.1.24 Verify that rod hoist cannot be lowered using rod hoist

control handle.
.

6.1.25 Verify that rod hoist will lower using rod " Jog" button.
,

(Lower until " Control Rod Tube Up" light just goes out.)
.

6.1.26 Raise rod hoist until " Control Rod Tube Up" light illuminates

using " Jog" pushbutton.

6.1.27 Move bridge left until it stops (LS-16 trolley permissive

relay) and verify that:
,

,

a. Trolley will NOT move forward.

b. Trolley will move reverse.

c. Bridge will NOT move right.

6.1.28 Turn bridge "Right Bypass" to "On" position.
,

6.1.29 Move bridge right approximately one.to two inches to actuate

LS-16.

..

Page 4 SP-532 Date 12/9/76
Rev. 2

- .



|
_

6.1.30 Turn bridge "Right Bypass" to "Off" position and verify

that:

Bridge will move left and right.a.

NOTE: LS-16 allows approximat<. y two inches of, travel

:- over transfer basket centerline.
.

b. Trolley will move reverse and forward.

6.1.31 Move trolley reverse to rack position "D".

6.1.32 Lower transfer. baskets #1 and #2 to full "Down" position.
.

.

6.1.33 Move trolley reverse to LS-9 (trolley just past transfer
*

basket #1 centerline).

6.1.34 Verify that the rod hoist cannot be lowered.

6.1.34.1 Move trolley forward to rack position "B".

6.1.35 Raise transfer basket #1 to full "Up" position.

6.1.35.1 Move trolley reverse to LS-9.

6.1.36 Verify that the red hoist will NOT lower using the rod

hoist control handle.

6.1.37 Verify that rod hoist will lower using rod "Jeg" pushbutton.

(Lower until " Control Rod Tube Up" light just'goes out.)

6.1.38 Raise rod hoist until " Control Rod Tube Up" light illuminates

using rod " Jog" pushbutton.

6.1.39 Move bridge left until it stops (LS-16 trolley permissive

relay) and verify that:

a. Trolley will NOT move reverse,

b. Bridge will NOT move right.

c. Trolley will move forward. .

6.1.40 Turn bridge "Right Bypass" on.

16.1.41 Move bridge right approximately one to two inches to actuate
.

LS-16. .

. .

.
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6.1.42 Turn bridge "Right Bypass" off and verify that:

Bridge will move left and right.a.

NOTE: LS-16 allows approx 1=ately two inches of travel

over transfer basket centerline. ;

'

b. Trolley will move forward and reverse.*

6.1.43 Move trolley forward to rack position "B".

6.1.44 Lower transfer basket #1 to full "Down" position.

6.1.45 Move trolley r'ever,se to. LS-9 (trolley just past transfer

basket #1 centerline).

6.1.46 Turn bridge "Right Bypass" on.

6.1.47 Move bridge right to Selsyn index for fuel mast on centerline
,

of transfer basket #1.

6.1.48 Turn bridge "Right Bypass" of .

6.1.49 Verify that fuel hoist cannot be lowered.

6.1.49.1 lbve trolley forward to rack position "B". .

i
6.1.50 Raise transfer basket #1 to full "Up" position.

> .

6.1.50.1 Move trolley reverse to LS-9.

6.1.51 Verify that the fuel hoist will NOT lower using the fuel

hoist control handle.

6.1.52 Verify that the fuel hoist will lower using the fuel " Jog"

button; lower until " Grapple Up Disengage" light just goes

out.

6.1.53 Raise fuel hoist until " Grapple Up Disengaged" light illuminates

using fuel " Jog" pushbutton.

6.1.54 Move bridge left until it stops (LS '16 trolley permissive

relay) and verify that:
,

Page 4h SP-532 Date 12/9/76
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a. Trolley will NOT move reverse,

b. Bridge will NOT move right.

c. Trolley will move forward.

6.1.55 Turn bridge "Right Bypass" to "On".
-

6.1.56 Move bridge "Right Bypass" approximately one to two inches

to actuate LS-16.

6.1.57 Turn bridge "Right Bypass'' off and verify that:

Bridge will move left and right.a.
.

N TE: LS-16 allows approximately two inches of travel

over transfer basket centerline.

b. Trolley will move forward and reverse.

6.1.58 Turn bridge "Left Bypass" on. .

6.1.59 Move bridge left to position rod mast over transfer basket

#1 centerline.

6.1.60 Turn bridge "Left Bypass" off.

. 6.1.61 Move trolley forwhrd to center of travel and lower transfer

basket 01 to full "Down" position. ,

I

6.1.62 No restoration required.

6.1.63 Complete applicable section of Bridge Log Sheet. ,

f
.

.
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NOTE: Refer to Data-Sheet II (Enclosure 3) and Encis ure 4.

6.2 Position auxiliary bridge over reactor at position RTR-H8.

6.2.1 Run trolley forward until it stops (LS-12 trolley forward stud

limit) and verify that:
-

.

E Bridge will NOT move left.a.

b. Bridge will move right.*

c. Trolley will move reverse.

6.2.2 Run trolley reverse until it stops (LS-13 trolley reverse stud
.

limit) and verify that:

Bridge vill NOT move left.a.

b. Bridge will move right.

c. Trolley will move forward.

6.2.3 Position bridge at RTR-H8.

6.2.4 Run bridge right until it stops (LS-10 bridge right, trolley ,

reverse stop) and verify that:

a. Trolley will NOT move reverse.
;

b. Trolley will move forward.

6.2.5 Run trolley forward until it stops (LS-11 trolley on parking

cam).

6.2.6 Move bridge right to " Park" position (righ.t travel limit con-

trolled by bumper stop).
f

6.2.7 Run bridge left until it stops (LS-10).

6.2.8 Run trolley reverse to center of travel.

6.2.9 Run bridge lef t. until it stops (LS-5 bridge at left reactor

limit) and verify that:
,

a. Trolley will move forward.

b. Trolley,will move reverse.

'Page 5 SP-532 Date 12/9/76
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6.2.10 Move auxiliary bridge to parking position indicated on Enclosure

4 (Sections 6.2.4 thru 6.2.6).

6.3 No restoration required.

6.4 Complete applicable section of Bridge Log Sheet.

6.5 Notify the Shift Supervisor of the completion and results of
:~
* this Surveillance Procedure.

.
.

.

.

.

|

I

i

.

.

.
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ENCLOSURE 1

- DATA SHEET I -

MAIN FUEL HANDLING BRIDGE INTERLOCK SURVEILLANCE

Procedure Step Action ;p.ity.als

6.1.1 Trolley is stopped (LS-13).
.

5 6.1.2 Trolley is stopped'(LS-12).

(Fuel) 6.1.9 Hoist cannot be lowered.

(Fuel) 6.1.11 Hoist cannot be lowered with hoist control
handle.

(Fuel) 6.i.12 Hoist can be lowered with " Jog" button.

6.1.14 Bridge is stopped (LS-16).

(Rod) 6.1.22 Holst cannot be lowered.

(Rod) 6.1.24 Hoist cannot be lowered with hoist control
handle.

(Rod) 6.1.25 Hoist can be lowered with " Jog" button.

6.1.27 Bridge is stopped (LS-15).

(Rod) 6.1.34 Hoist cannot be lowered.

(Rod) 6.1.36 Hoist cannot be lowered with hoist control
handle.

.

(Rod) 6.1.37 Hoist can be lowered with " Jog" button.

-6.1.39 Bridge is stopped (LS-16). I
:

(Fuel) 6.1.49 Hoist cannot be lowered.

(Fuel) 6.1.51 Hoist cannot be lowered with hoist control
handle.

(Fuel) 6.1.52 Hoist can be lowered with " Jog" button.

6.1.54 Bridge is stopped (LS-16).

COMP.ENTS:

|

.

:
'Performed By Date
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ENCLOSURE 3

- DATA SHEET II -

AUXILIARY FUEL HANDLING BRIDGE INTERLOCK SURVEILLANCE

Procedure Step Action Initials

6.2.1 Trolley is stopped (LS-12).
, . .

6.2.2 Trolley is stopped (LS-13).
.

6.2.4 Bridge is stopped (LS-10).

6.2.5 Trolley is stopped (LS-ll).

6.2.7 Bridge is stopped (LS-10).

6.2.9 Bridge is stopped (LS-5).
.

COMMENTS:

.

Performed By Date

1

|

|-
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1.0 SURVEILLANCE REQUIREMENTS

The reactor building (RB) fuel handling bridges shall be demon-

strated OPERABLE by performing load capacity and load interlock

tests. The demonstrations shall be performed during the modes

and at the frequencies indicated below.:-
.

1.1 TECHNICAL SPECIFICATIONS REFERENCE

Technical Surv. Reg'd. Mode Surv. Freq.

Specification During Modes Notes Frec. Notes

6 R 184.9.6 -
.

.

MODE NOTES: None

SURVEILLANCE FREQUENCY:

R - Refueling (18 months)

FREQUENCY NOTES:
.

18 - Within 100 hrs, prior to movement of control rods or

fuel assemblies within the reactor pressure vessel.

2.0 ACCEPTANCE CRITERIA

2.1 'Each RB fuel handling bridge shall be OPERABLE with:

2.1.1 A hoist minimum capacity of 3,000 lbs., including weight of

grapple tube, and

2.1.2 An automatic hoist overload cut-off limit of 2750 lbs. (wet)

or 2880 lbs. (dry), including weight of grapple tube.

NOTEi If the above acceptance criteria cannot be met, refer

immediately to the " Action Statement" of Technical

Specification (TS) 3.9.6.
.

.

3.0 REFERENCES NEEDED TO DO PROCEDURE

3.1 Data Sheet I (Enclosure 1)-

3.2 FP-601, Fuel Handling Equipment Operations

Page 1 SP-670 Date s/23/78
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i

4.0 SPECIAL CONDITIONS OR REQUIREMENTS '

4.1- During lifts to minimum loads or overload settings, do not
|exceed the expected load values by more than approximately 100 -

lbs; if automatic overload actuations do not occur do not'

,

[ proceed with Surveillance Procedure. Notify the Shift Supervisor.

5.0 EQUIPMENT REQUIRED

None i

*
.

6.0 PROCEDURE -

6.1 Demonstrate the OPERABILITY of the Main Fuel Handling Bridge

(FHCR-1) by performing the following steps:

6.1.1 Startup FHCR-1 in accordance with the startup procedure in

FF-601, Fuel Handling Equipment Operation.

6.1.2 Place the main fuel hoist Dillon load cell range switch in

| position "A" (0 to 3000 lbs.).

6.1.3 Position the main fuel handling grapple over the load testing

fixture. To position the auxiliary fuel handling grapple over

the test fixture, the bridge left and trolly interlock bypass must

be actuated.

6.1.4 Lower the main fuel handling grapple and engage the mating

fitting on the test fixture. . Visually check for proper engage-

ment of grapple with test fixture.

6.1.5 Slowly raise the main futi hand 1'ng grapple, using the " Jog"
!

button, until the hoist stops and the red " Overload" indicator

light comes on. Record the fuel Dillon readout on Data Sheet I.

CAUTION: The overload cut-off should actuate at or before

reaching 2750 lbs. Do not exceed 2S00 lbs.

|

l
1

l
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6.1.6 Slowly lower the main fuel handling grapple until the fuel

Dillon readout indicated approximately 2000 lbs.

6.1.7 Place the main fuel hoist Dillon load cell range switch in

position "B" (3, C00 to 6,000 lbs.) .

6.1.8 Place the main fuel hoist' overload bypass switch i the "On"
,_

position.

6.1.9 Slowly raise the main fuel handling grapple, using the "J0G"

button or manual handwheel, until the fuel Dillon readout indi-

cates a load of 3050 t'o 3100 lbs. Record the reading on Data

Sheet I.

6.1.10 Lower the nain fuel handling grapple to less than 3000 lbs. using

the manual handwheel (grapple will not lower with jeg button due

to low load interlock being actuated by range switch in "B"

position) then use jog button and disengage the test fixture

visually verifying the disengagenent.

6.1.11 Raise the main fuel handling grapple. Return the fuel hoist

overload bypass switch to the "Off" position. Return the

fuel hoist Dillon load cell range switch to the "A" (0 to 3,000

lbs.) position.

.

|

)
i- 1

1

6.1.12 Complete the applicable section of the reactor building bridges
,

log sheet attached to the bridge consoles.

Page 3 SP-670 Date 12/9/76
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6.2 Demonstrate the OPERABILITY of the Auxiliary Fuel Handling

Bridge FHCR-2 by performing the following steps:

6.2.1 Startup FHCR-2 in accordance with the startup procedure in

FP-601, Fuel Handling Equipment Operation.
~

6.2.2 Repeat Steps 6.1.2 through 6.1.11 except for the auxiliary
:-

fuel handling hoist, recording appropriate data on Data Sheet I.*

6.2.3 Complete the applicable section of the reactor building bridges

log sheet attached to the bridge consoles.

6.3 Return both FHCR-1 and FHCR-2 bridges to their no: mal park

locations and then, if applicable, shut'down both bridges in

accordance with FP-601, Fuel Handling Equipment Operation.

6.4 No restoration is required.

6.5 Notify the Shift Supervisor of the completion and results

of this Surveillance Procedure.

.

i

I

|*

!

.
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ENCLOSURE 1*

SP-670

DATA SHEET I

REACTOR BUILDING FUEL RANDLING BRIDGES (FCHR-1 & 2)
LOAD TEST

-
TEST EQUIPMENT NO.

,,

k NONE
i

.

ACTUAL

ITEM REQUIRED FHCR-1 FHCR-2

'

Dillon Fuel load cell range switch placed in position "A"

Fuel load cell reading at overload actuation, lbs. < 2750 *
,

Dillon Fuel load cell range switch placed in position "B"

Fuel hoist overload bypass switch placed in position. "On"

Fuel load cell reading at =inimum lift capac.cy, lbs. 3,3000

Fuel hoist overload bypass switch placed in position "Off"

Dillon Fuel load cell range switch placed in position "A"

Rod load cell reading with du=my red lif ted clear

COMMENTS:

PERFORMED BY: DATE:

*When handling control rods or fuel assemblies with 3,23 feet of water over the top
of fuel assemblies seated in the reactor core; otherwise the hoist overload cutoff
shall be set at 2880 lbs, including the weight of grapple tube.

Page 5 SP-670 Date 12/9/76
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1.0 SURVEILLANCE REQUIRDIENTS ,

1.1 The spent fuel handling bridge shall be demonstrated operable

within seven days prior to handling fuel assemblies and at

least once per seven days during operation by performing a,

hoist load test demonstrat'ing the automatic load cutoff when.-

hoist load exceeds approximately 2900 lbs., and a hoist load

test of at least 3,C'00 lbs.

i 1.2 REOUIREMENTS REFERENCE
.

'Surv*. Req. ' d Mode Surv. Freq.
Reference During Modes Notes Freq. Notes ;

FPC Practice 1 thru 6 42 W 40

Surveillance Frequency: W - Weekly (seven days)

t Mode Notes: 42 - Briige in use.

Frequency Notes: 40 - Establish prior to ascension into appli-

cable mode (prior to putting bridge in
I

use).
;

2.0 ACCEPTANCE CRITERIA

Successful completion of this procedure.

3.0 REFERENCES NEEDED TO D3 PROCEDURE

FP-601, Fuel Handling 2quipment Operations
^

.

4.0' SPECIAL CONDITIONS OR ltEQUIREMENTS

Refer to FP-601, Fuel llandling Equipment Operations.,

5.0 ' EQUIPMENT REQUIPED

Ref'er to FP-601, Fuel Handling Equipment Operations.

Page 1 SP-671 Date */3/76
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6.0 SPENT FUEL HANDLING BRIDGE LOAD TEST

6.1 Position the spent fuel handling grapple over the fuel handling

bridge load test fixture in spent fuel pool "A" (SFA).

NOTE: " Bridge'Left Interlock Bypass" is required to position
a

grapple over test fixture. !

E 6.2 Verify " Grapple Up Disengaged" indicator light is illuminated.,

*

6.3 Lower the grapple onto test fixture. Lower the grapple with

the " Jog" push button until the Dillon readout indicates approxi-

mately .600 lbs. and the " Low Load" indicator light illuminates.

E' cord the low load Dillon reading on Enclosure 1. Record "Z-Z"e

axis tape reading on Enclosure 1. (Reading should agree within
i

+ 1/8" of 9'3-1/8".)

| 6.4 Engage grapple; verify that the " Grapple Engaged" indicator

light (green) illuminates,.

i

6.5 Slowly raise the grapple until the Dillon readout indicates

] approximately 1200 lbs. Turn the selector switch to "Disen-

q gaged" and verify-that grapple fingers remain engaged. Return

selector switch to " Engaged".

6.6 Slowly lift the grapple until the Dillon readout indicates

approximately 2100 lbs. Record the Dillon readout on Enclo-

sure 1. .

6.7 Raise the grapple until the Dillon readout indicates approxi-

mately 2900 lbs. Verify that the hoist stops and the " Overload"

|

|
i
i
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indicator light (red) illuminates. Record the Dillon readout

on Enclosure 1. Verify that the hoist will not lift beyond the
,

overload cutoff.

6,8 Place hoist " Overload Bypass" interlock in the "On" position

._
and raise the grapple until the Dillon readout indicates

'.
approximately 3,000 lbs. Record Dillon readout on Enclosure

1.

6.9 Lower the grapple until the " Low Load" indicator light illu- |

*
*

sinates..

.

6.10 Place hoi:st " Overload Bypass" interlock in the "Off" position.

6.11 Place the " Engaged / Disengaged" selector switch to " Disengaged"

and verifJ that grapple fingers disengage and " Grapple Disen-

gaged" light illuminates.

6.12 Raise grapple until " Grapple Up disengaged" light illuminates.

6.13 Move bridge right to SFA-A13. Position all " Bypass" switches

in the "Cff" position.

6.14 No restoration is required.

6.15 Conplete applicable section of the Spent Fuel Handling Bridge

Log Sheet attached to bridge console.
'

6.16 Upon completion of this procedure, notify the Shift Supervicor

and enter the results in the Control Center Log.

.

.

.

|
!

|
-

,
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ENCLOSUPJ 1

- DATA SHEET I -

_ SPENT FUEL HMDLING BRIDGE LOAD SURVEILLANCE

Procedure Step "Z-Z'' Tape Reading Dillon Reading (lbs.) Initials /Date
t

,

6.3 -

{ 6.6

6.7.

6.8

.

'
.

.

C0!OENTS:

Performed By Date

.
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, 1. 0 * SURVEILLANCE REQUIRDENTS

1.1 The new fuel elevator will be demonstrated operable within

seven days prior to the start of moving fuel assemblies by

a load test.

1.2 The new fuel elevator will be load tested to 2,075 lbs. + 25 lbs.
3

--

, . _

* (dry weight). .

i
l.3 Requirements Reference'

Sury. Reg'd Modes Surv. Freq. -

t Reference During Modes Notes Freq. Not-s

FPC Practice 1 thru 6 42 W 40

Surveillance Frequency:
.

W-Weekly (7 days)
,

Mode Notes:,

.

'42-Elevator in use

Frequency Notes:

40-Establish prior to ascension into applicable mode
(prior to putting elevator in use)

2.0 ACCEPTANCE CRITERIA

2.1 Load test complete with no slip in elevator cable. '

'
2.2 Visual examination shows the foll.owing:

a. No broken strands in cable.
.

b. No abnormal stretch of strand in cable.

No deformations or failures o'f the new fuel elevator equipment.c.

NOTE: If yes to any of the above, list on data sheet (Enclosure 1).

3.0 REFERENCES
t

1 - FP-601, Fuel Handling Equipment Operations

-4.0 SPECIAL CONDITIONE OR REQUIRDENTS
'

Refer to FP-601, Fuel Handling Equipment Operations.
Page.1 SP-672 Date 5/21/76
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5. 0 EQUIP! LENT REQUIRED

5.1 New Fuel Elevator Test Load Assembly (weight approximately

2100 lbs.)

5.2 Auxiliary Building Overhead Crane (FHCR-5)

,
5.3 Rigt,ing hardware such as shackles, eyebolts, etc., as required.

E

r

.

.

.

1

|

.

|
|
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b

' ;6.0 PROCEDURE

6.1- Raise the new fuel elevator to the "Up" position.

6.2 Connect appropriate shackles and eyebolts to the hoisting loop

'.of the test load assembly.- - ,.

6.3 Raise the test load assembly with the auxiliary b'uilding over-
-

,

head crane (FHCR-5).

6. 4' Position the test load assembly over the opening of the new

fuel elevator. Guide and lower the test load assembly into

the new fuel elevator until it bottoms.

6.5 Detach the auxiliary building overhead crane hook from the test

-load assembly. (Disconnect at shackle so rigging remains attached

to crane hook.)

6.6 Lower and raise the new fuel elevator to its respective "Up"

and "Down" positions two times. The fuel elevator is in the

"Up" position after completion of this section. [ Fill out
7

data sheet (Enclosure 1).]

6.7 If the spent fuel pool is wet and the test load assembly has

be'en contaminated by spent fuel, notify the ChemRad Section.

According to-ChemRad-instructions, store the assembly on the

fuel handling floor or in the decontamination pit.

6.8 If the spent fuel pool is dry, move the test load assembly from

the new fuel elevator by using ' the auxiliary building overhead

. crane and. store it on the fuel handling floor or in the decon-

tamination pit.

6.9 - Inspect the elevator against acceptance criteria (Section 2.0).

Elevator shall not be used if not met.

6.10 r. levator is useable in accordance with Section 6.9.

6.11 Restoration is complete.

Page 2 SP-672 .Date 4/3/76'
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ENCLOSURE 1

|

- DATA SHEET I -

PROCEDURE FOR LOAD TESTING NEW FUEL ELEVATOR

,

Initials

Sling No. CSL- (sling used to lift test load)
_

:~

Elevator successfully completed two cycles up and dcwn with no visible

stress or damage with load of 2075 lbs. -(dry).

Visual examination of elevator hoist cable shows:

a. No broken strands,

b. No corrosion which when cleaned shows pitting.

,
*c. No set kinks (deformations).

Load test completed with no slip in rigging.

COMMENTS:
i

i

,

Performed By.
,

Date

.

|

|

'

*" Set kinks" are defined as any strand or strands which are deformed in a
manner irregular to the remaining. strands which could result in cross-sectional,
-nonuniform loading.
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1.0 PURPOSE

1.1 - To describe the procedure to be followed during the defueling

and subsequent refueling of the CR-3 reactor.

Procedure Section

Fuel Movement in Reactor Building

![ for Defueling 8.0

Fuel Movement in Auxiliary Building-

for Defueling 9.0
.

i Fuel Movement in Auxiliary Building
for Refueling 10.0
,

'

Fuel Movement in Reactor Building*

for Refueling 11.0

Auxiliary Neutron Detector Movement 12.0

Inverse Count Rate Plotting 13.0

Verification of Loaded Fuel Assemblies 14.0

Restoration of Activities and Systems 15.0

<-

1
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2:. 0 DESCRIPTION'

2.1 This procedure is to be used for all defueling and refueling>

evolutions subsequent to CR-3 initial fuel loading.

2.2 The loading and accompanying reactivity changes for each assembly
~

are monitored by two or more source range neutron ponitors. Plots

[ of the suberitical multiplication versus the number of fuel assem-

blies will be made during major increases of reactivity during

refueling.

'
.

f

2.3 The only nuclear instrumentation (NI) that is required to be

operable during the defueling evolution is the two source range

detectors, NI-l and NI-2.

2.4 REFUELING SUPERVISOR
,

The Refueling Supervisor is responsible for supervising fuel

movement. He is responsible for all decisions to stop and

resume fuel loading. He must hold. a Senior Operator (SOP)

License.

2.5 REFUELING CONSULTANT

The Refueling Consultant is the individual who supplies tech-

nical advice and expertise in the area of defueling and refuel-

ing operations to the Refueling Supervisor. He is also respon-

.
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'

sible for maintaining the Refueling Log which will contain a

list of all problems and major events occurring during defuel-

ing and refueling operations.
*

2.6 CCOP

~

CCOP refers to the personnel in the Control Center _ who are

[ licensed operators and who are assigned to defueling and

. refueling operations only. These activities will include

tag board control, communication with other refueling sta-

tions, and NI'monitori,ng.
,

.

1

1

.

1

1

|

. -

.

i

D~2'o? .5c .

'
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3.0 REFERENCES

3.1 CP-ll6, Standard Cleanliness Specifications

3.2* FP-601, Fuel Handling Equipment Operations

3.3 - RP-106, Radiation Work Permit Procedure

3.4 SP-112, Calibration of the. Reactor Protection System

E 3.5 SP-220, Instrumentation Functional Tests During Refueling Operations

3.6 OP-404, Decay Heat Removal System

3.7 OP-408, Nuclear Services Cooling System

3.8 OP-704, Communications, System
,

3.9 OP-403, Chemical Addition System
,

3.10 OP-405, Reactor Building Spray System

3.11 OP-412, Waste Gas Disposal System

3.12- OP-207, Fire Protection Systems

3.13 OP-411, Instrument and House Service Air Systems

3.14 OP-410, Secondary Services Closed Cycle Cooling System

3.15' OP-414, Nitrogen and Hydrogen Systems

3.16 OP-416, Domestic Water Supply System

3.17 OP-418, Demineralized Water System

3.18 OP-419, Liquid Sampling System-Initial Valve Lineup

3.19 OP-407, Liquid Waste Disposal System

3.20 OP-604, Circulating Water System

3.21 OP-606, Auxiliary Steam System

3.22 OP-703, Plant Distribution System

*
* 3.23 OP-705, Emergency Power-DC System

3.24 EM-203, Classification of Emergencies and Criteria for Evacuation

3.25 Special Nuclear Materials Handling and Accountability Manual

Pane 4 FP-203 tute 5/4/78
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.

3.26 AI-400, Plant Operating Quality Assurance Manual Control Document,

Section 8.0

3.27 SP-156, Calibration and Equipment Setup For the Auxiliary

Neutron Detector System

.

m

99

4

*
e

e

e

O
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. 4.0 ENCLOSURES

Enclosure 1- Water Cnemistry Log

Enclosure 2 Fuel / Control Component Move Sheet (sample)

Enclosure 3 (deleted)
,

-

Enclosure 4 (deleted) -

Enclosure 5 (deleted)

Enclosure 6 CR-3 Cycle 1 Core Load Map

Enclosure 7 CR-3 Core Map Check Form

Enc,,losure 8 Background Determination

Enclosure 9 Random Distribution Verification and Base Count
Rate Determination

Enclosure 10 Inverse Count Rate Calculations

Enclosure 11 Inverse Count Rate Plot

.

i

|

.

!
7

3
.

I
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5.0 LIMITS AND PRECAUTIONS

J

.5.1 If any of the conditions of Section 5.0 are not met, fuel

- handling shall cease. Action shall be initiated to correct

the situation so the conditions are met. No operation which

- may increase the reactivity of the core shall be pade until

:- the conditions of Section 5.0 are met.
m

5.1.1 During defueling, two source range NI monitors, each with

visual indication in the Control Center and one with audible

indication in the Control Center, shall be operable.
!.

5.1.2 During refueling at least two source range NI monitors (NI-l

.

and NI-2), each with visual indic,ation in the Control Center

and one with audible indication in both the Control Center
,

and containment, shall be operable. If Step 13.4 of this

procedure cannot be met, i.e., if average counts are less

than 30 cpm and a random distribution of counts cannot be

verified, an auxiliary neutron monitor must be used. The i
I

auxiliary neutron monitor must have both visual and audible |
|

indication in the containment. I

5.1.3 The reactor shall be suberitical for at least 72 hrs. prior to

movement of irradiated fuel in the reactor pressure vessel.

5.1.4 The containment penetrations shall be in the following status:
,

a. The equipment door closed and' held in place by a minimum

of four bolts, and .

b. A minimum of one door in each air lock closed, and

Page 6 FP-201 D.ite 5/4/78-
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Each penetration providing direct access from the contain-c.

ment atmosphere to the'outside atmosphere shall be either:

1. Closed by isolation valves, blind flangsc, or manual

valves, or

.

Be capable of being closed by an OPERABLE!autcmatic2.

5 containment purge and exhaust isolation valve.

5.1.5 Direct communications shall be maintained between the Control*

Center and personnel at the defueling or refueling station.

5.1.6 All fuel handling equipment operations will be done per FP-601,

Fuel Handling Equipment Operations. The fuel handling bridges

.

4
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.

j shall be used for movement of control rods or fuel assemblies

and shall be OPERABLE with:

a. A hoist minimum capacity of 3,000 lbs., and

b. 'A hoist overload cut-off limit of 2750* lbs.

5.1.7

-
summmmmms

5.1 8 At least one decay heat removal loop shall be in operation.

5.1.9 The containment purge and exhaust isolation system shall be

OPERABLE.

5.1.10 The water level in the refuellt.g canal shall be maintained at

the 157 ft. elevation, or higher.
,

;

I5.1.11 The water level in the spent fuel (SF) pools shall be main-

tained at the 157 ft. elevation, or higher.

5.1.12 The Auxiliary Building ventilation exhaust system servicing

the storage pool area shall be OPERABLE when irradiated fuel

is stored in the SF pools.

5.2 Access to the RB and fuel handling floor area in the Auxiliary

Building will be controlled per the Radiation Work Perm 4 t (RWP).
'

5.3 All personnel must be logged in and out of the RB at the Con-

trol Point. The Centrol Point will be at the RB personnel

hatch. This is to ensure personnel accountability in the RB.

5.4 The reactor, transfer canal, and SF pools will be Class "B"

clean (CP-ll6, Standard Cleanliness Specifications) prior to

filling.

*When handling control rods or fuel assemblies with > 23 ft. of water
over the top of fuel assemblies seated in the reactor core; other ise.

j
the hoist overlo.id cut-off shall be set at 2880 lbs.

'

|
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5.5 All accessible areas and equipment in the RB and on the fuel

handling floor in the Auxiliary Building will be Class "D"

clean (CP-116, Standard Cleanliness Specifications).

5.6 Reactor coolant (RC) chemistry shall be maintained as follows:

a. Fluorides 5 0.15 ppm

b. Chlorides 5 0.15 ppm
.

c. Boron > 1950 ppm
,

5.7 Personnel involved with fuel handling shall be limited to

working a maximum of 12 hours out of'any 24 hr. period.

5.8

NM
5.9 All =ovements of fuel assemblies and rod assemblies shall be

made in accordance with the Special Nuclear Materials (Sri)

Handling and Accountability Manual. A Control Center Operator

shall follow the movement of each fuel asse=bly and auxiliary

neutron de'.ector on the fuel movement board in the Control

Center.

5.10 The RB evacuation alarm shall have been tested and verified

operable per SP-323, Evacuation and Fire Alarm Demonstration,

within oce week prior to the defueling and refueling evolutions.

The alarm shall also be tested after any r.nintenance work on the

alarm equipment during these evolutions.

5.11 Any system which might decrease the boren concentration by

inserting non-borated water will be isolated from the RC

system-refueling canal.

;
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5.12 An entry shall be made in the Water Chemistry Log (Enclosure 1)

prior to, and once each shift during, the defueling and refuel-

ing evolutions.

5.13 In the event of a damaged fuel assembly or a reportable occur-

^

rence involving a fuel assembly, it will be remove? and rein-

E spected and approved for use by the Nuclear Plant Manager prior

to insertion in the core.*

5.14 In the event of an accident involving nuclear fuel or tt.e sound-
,

ing of a radiation monitor alarm, personnel shall evacuate the
,

aff'ected area. The area gamma monitoring subsystem which will

monitor the fuel loading operations are listed below:

a. RM-G13, Decontamination Pit Area

b. RM-G14, Fuel Storage Pool Area

c. EH-G15, Auxiliary Building Fuel Handling Bridge

d. RM-G16, RB Fuel Handling Bridge

e. RM-G17, RB Near Personnel Access Hatch

f. RM-G18, RB In-Core Instrument Arae

g. RM-G19, RB - Building Dome

EM-203, Classification of Emergencies and Criteria for Evacua-

tion, will be used to evaluate the situation and plan a course

of action.

5.15 If any disagreement occurs between persons responsible for
1

defueling and refueling (including B & W and FPC personnel)

which cannot be resolved by mutual agreement of all parties

involved, the Nuclear Plant Manager shall resolve the disagree-

ment.

Paf.c 9 FP-2b3 Date 3/27/78
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5.16- During movement of auxiliary neutron holders, the associated

fuel handling bridge will require its low load limit bypassed.

This bypass must be removed when fuel moves are going to be

initiated.
-

*
-

. -

E 5.17 If refueling operations are delayed for eight hours or more,

*
- all neutron monitors being used must be response checked within

eight hours prior to resuming fuel loading. To accomplish this,

pull one source-fuel assembly approximately three-fourths of the

way out and observe the response on all operable monitors. Rein-

sert the, source-fuel assembly and again observe the responses

on all operable monitors. If a response is not observed on all

operable monitors, repeat the above steps with the other source-

fuel assembly. After a response has been observed on all operable

monitors, defueling or refueling may be resumed. A new lase

count rate should be established for each monitor and recorded

on Enclosures 9 and 10. An explanation of the occurrence,

I

including the count rate with the source three-fourths with-

drawn and reinserted plus the new "ZZ" tape reading of source-

fuel assembly reinserted, shall be recorded on the back of

Enclosure 9. This movement of the source should also be indi- |
!

cated by a symbol or identifying number on the SNM Move Sheets j

and referenced in the explanation on Enclosure 9. !

5.18 Cease core alterations immediately if the neutron count rate

from two neutron monitors unexpectedly doubles during any

single' fueling or defueling step. Withdraw the fuel assembly

|
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in question, perfor= a boron analysis of the RC, and record on

Enclosure 1. Core alterations shall not resu=e until the Refuel-

ing Consultant.has evaluated the occurrence and the Refueling

Supervisor has given per=ission to resume core alterations.
.

If the count rate on two or = ore neutron monitorsIincreases5.19

by a factor of two or = ore while no geometry changes are being

made, i==ediately begin boration of the RC syste= until the

count rate stops increasing. The Refueling Consultant and

Refue, ling Supervisor shall investigate the cause of *he count.

rate increase. Core alterations shall not resume until the

cause is deter =ined and rectified.

5.20 If the count rate on two or = ore neutron =onitors decreases by

a factor of two or = ore while no core geo=etry changes are being

=ade, investigate to deter =ine the cause of the count rate

decrease. Core alterations shall not resu=e until the cause
.

is deter =ined and rectified.

5.21 All fuel asse=blies should be oriented with the identification

plate in the west direction. All control rod asse=blies shculd
.

have been inserted with their serial numbers in the same direc-

tion as the fuel asse=bly identification nu=ber.

5.22 During defueling and refueling, the sequence of fuel asse=blies

to be =oved, the detectors, or the source-fuel asse=blies =ay

be modified. This change in sequence shall be handled in

accordance with Section 8.0 of AI-400, Plant Operating Quality

Assurance hbnual Control Docu=ent.

Page 11 FP-203 Date .>/4/ 76
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5.23 If the Co/Ci plots from two neutron monitors indicate that

criticality will be reached with the addition of three or less

fuel assemblies, refueling will be suspended until a thorough-

evaluation is made by the Refueling Consultant and the Refueling
~

Supervisor gives permission to continue refueling.!

{ NOTE: When a fuel assembly is loaded directly adjacent to a

neutron monitor, the count rate on this monitor is

expected to rise sharply and =ay cause the Co/Ci pro-

jection of crit 4cality to predict that the next fuel
,

assembly will be o'ne-third or more of the additional

fuel for criticality. This is to be expected and does
1

.
not require further evaluation unless one other monitor's

Co/Ci projection predicts a si=ilar situation or exhibits

an unexpectedly high count. rate.

5.24 If the refueling increment is reduced to less than one fuel

assembly (loading by incremental insertions of a fuel assembly)

because of excessivr. subcritical multiplications, the refueling

increment shall not be increased again.

5.25 Inverse count rate (Co/C1) plots will be made in the Control

Center from NI-l and NI-2 counts and the RB if an auxiliary

neutron monitor is in use during the refueling evolution.
,

5.26 SET POINTS

5.26.1 The RC water temperature will be maintained between 75'? and

140*F.

5.26.2 The RC system and decay heat removal system boron concentra-

tion shall be maintained within Standard Technical Specifica-

tion (STS) limits and greater than 1950 ppmn.

.
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,

5.26'.3 Water chemistry shall be maintained by SP-710, RC, Decay Heat

Removal, and RC Makeup Systems' Chemistry Surveillance Program;

and SP-713, RC Support Systems' Chemistry Surveillance Program.
,

.

-
.
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I have read and understand the aforementioned limits and precautions and

have discussed them with my shift.
.

Refueling Consultants
-

.

se

:*
a

Refueling Supervisors
-

.

'

.

I

J

Dtty Shift Supervisors

.

.

|

|

|

|

.

|

|
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6.0 EQUIPMENT AND PERSONNEL REQUIREMENTS

6.1 COMMUNICATIONS

6.1.1 Plant Communications System

6.2 SPECIAL VISUAL AIDS

6.2.1 Underwater Lights
~

~

6.2.2 Underwater Television Camera
*

6.2.3 Binoculars

6.2.4 . Underwater Viewing Boxes

6.3 COMPUTATIONAL AIDS

6.3.1 IBM 5100 *

6.3.2 Calculator

6.3.3 Straight-Edge Rulers

6.3.4 Linear Graph Paper

6.3.5 Pencils

6.4 INSTRUMENTATION

6.4.1 Trend recorders for source range neutron detectors.

6.4.2 Scaler Timers (2)

6.4.3 Auxiliary Source Range Neutron Detectors (2) (FOR REFUELING ONLY)

6.5 CALIBRATION SOURCE

6.5.1 Portable 5-Curie PuBe Source

6.6 PERSONNEL

6.6.1 Plant Operations Staff

6.6.2 Defueling and Refueling Shift:

a. Refueling Supervisor

b. Refueling Consultant

c. Fuel Handling Bridge Operators

d. Fuel Transfer Carriage Operators

c. Data Takers

'f. ChemRad Technicians

P.y;e 15 FP-UO3 Date 5/4/73
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7.0 REQUIRED INITIAL CONDITIONS AND PLANT STATUS

7.1 DEFUELING AND REFUELING Initials /Date

7.1.1 The reactor vessel (RV) closure head has been
,

rem 6ved and stored per FP-401, Reactor Vessel

Closure Head Removal and Replacement.
~

~

7.1.2 The seal plate has been lowered and installed per

FP-404, Canal Seal Plate Removal and Replacement.

7.1.3 The plenum has been removed and stored in the deep

end of the fuel transfer canal per FP-501, Reactor
,

Internals Removal and Replacement.

7.1.4 All Surveillance Procedures required prior to Mode

6 operation have been performed.

7.1.5 (deleted)

:

.

7.1.6 (deleted)

7.1.7 Connect outputs from the two source range out-of-core

monitors to trend recorders.

7.1.8 -Connect the output from each source range out-of-core

monitor to a scaler timer.

7.1.9 For defueling and refueling the last fuel assembly,

audible indication of neutron flux will have to

originate from a source range NI. Any of the

following methods are acceptable:

|
|
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a. Have the Control Center PAX phone on live circuit

with the RB Operations Floor PAX phone. Place the

Control Center PAX phone next to the speaker of

'the audible source range NI and have an RB Data

.

Taker monitor the circuit during removal of th'e
.

~

first fuel assembly..

b. Place the Control Center PAX phone to the "PA"

position and move it next to the source range NI

speaker. This will provide audible indication
,

in the containment during removal of the first

fuel assembly.

c. Place either of the auxiliary detectors with

audible indication in the RV atop the irradiated

fuel with a fuel handling bridge. This can only

be done if the low load limit on the fuel handling

bridge has been jumpered out. The ju=per is to be

installed across relay contact LL-1 (terminal

points 226 and 251). The ju=per is to be recoved

before any fuel is moved by this bridge.

d. Any other method which satisfies Technical

Specification 3.9.2.

7.1.10 All neutron monitors have been response checked

within eight hours prior to refueling or defuel-

ing.

'~; ,

7.1.11 Current / Fuel Control Component Move Sheets are !
l

'

\availabic.
_ _ _

.
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8.0 FUEL MOVEMENT IN REAC~OR BUILDING FOR DEFUELING

8.1 (deleted)
.

-
-

.

:~
.

8.2 The Main Fuel Handling Bridge Operator will move to a position

~

above the reactor . core location designated or, the Fuel / Control
'

Component Move Sheet. He will lower the fuel grapple until

he engages the fuel assembly, but shall not raise the assembly

until the "ZZ" tape reading has been read to verify proper

location of the fuel assembly. After ensuring that a crable

count rate has been established on at least two neutron moni-

tors and permission has been obtained from the Refueling Super-

' visor, the Main Fuel Handling Bridge Operator may raise the

fuel assembly into the mast and move it to the upender desig-

nated on the Fuel / Control Component Move Sheet.

8.3 Lower the fuel assembly into the fuel transfer carriage, release

the assembly, and transfer- it into the Auxiliary Building per

FP-601,. Fuel Handling Equipment Operations, while calling the

move into the Control Center.

8.4 ~ Move the main fuel handling bridge to the next location described

on the Fuel / Control Component Move Sheet and repeat Steps 8.1

thru 8.4 for the remaining fuel assemblies that are to be moved

*

into the Auxiliary Building.

.

.
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9.0 FUEL MOVEMENT IN AUXILIARY BUILDING FOR DEFUELING

9.1 The SF Handling Bridge Operator will position the SF bridge
.

over the proper fuel transfer carriage as determined by the

Fuel / Control Component Move Sheet. -

.

9.2 Lower the grapple tube over the fuel', engcge the fuel assembly,
:~
*

and move it to its location in the SF pool per the Fuel / Control

Component Move Sheet.

F

9.3 Lower the fuel assembly into its receptacle, confirm the "ZZ"

tape reading and " low-load limit", and release the assembly.

9.4 Move the SF h:ndling bridge to the proper fuel transfer car-

riage as indicated by the Fuel / Control Component Move Sheet.

9.5 Sign off the move as complete on the Fuel / Control Component

Move Sheet.

NOTE: There may be considerable delay in returning a fuel

transfer carriage to the Auxiliary Building for the

next fuel assembly. This may be caused by detector

relocation, establishing new base count rates, removing

a fuel assembly, etc.

9.6 Repeat procedural Steps 9.1 thru 9.3 until all fuel assemblies

are seated in their proper locations established by the Fuel /

Control Component Move Sheet.

.
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-10.0
FUEL MOVEMENT IN AUXILIARY BUILDING FOR REFUELING

Obtain permission from the Refueling Supervisor and contact

the Control Center to start fuel movement.
10.1 The-SF Handling Bridge Operator shall move the bri_dge to the

~

location described by the Fuel / Control Component Five Sheet.
,

-

10.2 The operator will move the fuel assembly from this location,

to the fuel transfer carriage designated on the approved Fuel /

Control Component Move -Sheet.

10.3 The Fuel / Control Component Move Sheet shall be signed off as

moves are made. Enclosure 2 provides a sample of this. sheet.

Approved sheets will be provided at the time of actual fuel

loading.

10.4 The fuel assembly will be transferred to the R3.
10.5 The move will be called into the Control Center.
10.6 If the next fuel transfer carriage is ready for transferring

*

fuel, the Fuel Handling Bridge operator in the Auxiliary Build-

ing may proceed to the location of the next fuel assembly listed

on the Fuel / Control Component Move Sheet.

NOTE 1: Omit all steps that do not involve fuel movement from

the SF pools.

NOTE 2: There may be censiderable delay in returning a fuel

transfer carriage to the Auxiliary Building for the

next fuel assembly. This may be caused by detector

relocation, establishing new base count races, seating

a fuel assembly, etc.
'

10.7 Repeat procedural Steps 10.2 thru 10.6 until all of the fuel .

assemblies have been removed from the SF pools,

i

!
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11.0 FUEL MOVDtENT IN REACTOR BUILDING FOR REFUELING

11.1 The fuel assembly identification number shall be read and called
*

in to the Control Center before the main fuel handling bridge

moves the fuel to the core.

- NOTE: The use of underwater television cameras, binoculars,

:-
and portable lights may be used to help read the*

numbers at che fuel transfer carriage.

11.2 The Fuel Handling Bridge Operator in the RB will pick up the

fuel assembly 'and , move.it to a position above the reactor

core location designated on the Fuel / Control Component Move

Sheet..

11.3 The Fuel Handling Bridge Operator in the RB may lower the

assembly into the -reactor but shall not disengage the fueli

grapple until the "ZZ" tape reading has been read to verify
4

the proper seating of the fuel assembly, a ' stable count rate
J

is established on at least two neutron monitors, and permission

to release the assembly is obtained from the Fueling Supervisor

or his licensed designee.
< .

I

;_ NOTE: If there is any difficulty seating the assembly, refer

to FP-601, Fuel Handling Equipment Operations, Step

8.2.8.

11.4 The Fuel / Control Component Move Sheet will be initialed as

completed and the "ZZ" tape reading recorded..

NOTE: Omit all steps that do not involve fuel or detector
.

movement in the reactor.

.-
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.

11.5 Repeat procedural Steps 11.1 thru 11.4 for each fuel assembly

to be moved from the fuel transfer carriages listed on the

Fuel / Control Component Move Sheet.

NOTE: Move sequence steps 347 and 350 do not require moving
4

[ fuel from the fuel transfer tubes, therefore, follow

5 the instructions below for these steps.

*- 11.6 (deleted)

*
.

I

11.7 Move sequence steps 347 and 350 involve moving the source-fuel

assembly. The Fuel Handling Bridge Operator in the RB will

move the main fuel bridge to the proper location, then he will

perform procedural Steps 11.1 thru 11.4.

11.8 (deleted)

,

11.9 (deleted)

I

_

h
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12.0 AUXILIARY NEUTRON DETECTOR MOVEMENT

12.1 An auxiliary neutron detector is to be moved by hand using a

rope.-

12.2 The detector holder is to be moved by a fuel handling bridge.

- [The low load limit switch will have to have a jumper installed

:: (write-up) since the holder weighs less than the low load limit.]

12.3 The detector torpedo suspended from the nylon line will be

lowered into the holder. During the last two to three inches

of insertion of the detector torpedo, the nylon line should

be slowly moved in a circular motion and the detector seating

verified using binoculars.

NOTE: The seating of the detector torpedo is to avoid a large

j unexpected count rate increase (a factor of 0.5 to 1.5)

rn it does seat. This is apparently due to a plane of

fue? assembly grid spacers in close alignment with the
a

active center line of the auxiliary detectors and the

source.

12.4 Make sure the detector cable is made stationary and placed so

that it will not interfere with subsequent loading of fuel

assemblies.

NOTE: When an auxiliary neutron detector is relocated, a new

base count rate must be established for that detector.

12.5 The Fuel / Control Component Move Sheet will be initialed as;

completed at each refueling station.

12.6 When permission is given by the Refueling Supervisor or his

,

licensed designee to load the next fuel assembly listed on

the S 11 Move Sheets, repeat - Steps 11.1 thru 11.4.
I
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12.7 In order to provide the required audible signal until the

final fuel assembly is loaded, use one of the choices pro-

vided by Step 7.1.9.

12.8 Remove the jumper from the low load limit switch on the auxiliary

fuel handling bridge after detector holder "A" is removed from
:-
*

the reactor.

.

'12.9 Dispose / decontaminate the auxiliary detectors per ChemRad

instructions.

.

.
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13.0 INVERSE COUNT RATE PLOTTING |

13.1 Determine background for each of the neutron monitors within

eight hours prior to the start of defueling/ refueling evolu-

tions. The monitors shall have been in operation at least 30

'

,
min. prior to background determination. :

E 13.2 The background count rate for each monitor will be taken for
* five intervals of five minutes and recorded on Enclosure 8.

NOTE: Background count rates are to be established for each

. detector in order to verify that the background will

'

have an ins'ignificant addition to the measured count
.

rates for Co/Ci plots.

13.3 A base count rate (Co) for each monitor will be established

after the second fuel assembly (C20) is loaded in the core.

The base count rate is determined from averaging five equal

counting intervals. The data is to be recorded for each

monitor on a Base Count Rate Determination Form (Enclosure

9).

13.4 If the average count rate is less than 30 cpm or the counts

are not randomly distributed as determined in Enclosure 9,

notify the Refueling Super-isor. An auxiliary neutron monitor

will have to be used if the problem is not resolved.

.

13.5 Each time an auxiliary neutron detector is moved, a new base

count rate (Co) will be determined for that neutron monitor

system. A base count rate does not have to be determined if

detector "A" is suspended over the core during Step 12.7.

13.6- Each time a source is moved, a new base count rate (Co) will

be determined for all neutron monitors.

Page 25 FI'-2' 3 Date 5/4/780
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13.7 After each fuel assembly is inserted into the core, observe,

the trend recorders for the two source range neutron detec-

tors. *

13.8 When a stable count rate is reached (trace from trend recorders*

,

~

approximates a straight line), determine if the c6unt rate has
:~
* increased by 50% over the base count rate (Co/Ci = 0.67). If

not, the next fuel assembly can be removed; return to Step

13.7.

13.9 If th,e count rate increases by 50% over the base count rate,

then Co/Ci plots shall be performed per Steps 13.10 thru

13.12.4

!- 13.10 Record three successive counts, the average count rate, and
,

Co/Ci value on Enclosure 10 and plot the Co/Ci value on

Enclosure 11.

13.11 A very conservative method of criticality prediction is to use

the last Co/Ci point and the previous Co/Ci point which gives .

the steepest slope and extrapolate to Co/Ci = 0.

13.12 If the Co/Ci plot shows no change in multiplication (10 or

more points do not vary from the average Co/Ci value by more<

than + 0.1), then'a new base count can be established; return

to Step 13.7.

.

13.13 If the Co/Ci plot for a neutron monitor value falls below 0.25

when a fuel assembly is moved next to a monitor or a source,

the situation should be evaluated. If it is determined that,

spatial effects caused the value of Co/Ci to be less than 0.25,
.

then a new base count rate should be established for that moni-

tor.

!
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.

13.14 If more than three fuel assemblies are predicted to go critical,

inform the Refueling Supervisor or his licensed designee. After
.

that it is safe to lead the next fueltwo Co/Ci plots predict

-
-

:~
.

-
.

9

.
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assembly, the Refueling Supervisor can inform the refuelir.g-

personnel that the next fuel assembly can be loaded.

13.15 If less than three fuel assemblies are predicted to go critical,

try to determine the cause of this prediction. (The Keff of one
.

^

cold, clean conditionsof the assemblies enriched to about 2.8" at
::

with 1800 ppm baron is about 0.6 and the Keff of the raw clean"

!

core for the same conditions is about 0.87.) Consult with the

Refueling Consultant about your analysis and seek his advice.
l

.

tIf the prediction .is due to spatial loading effects and not
i .

d'ie to excessive subcritical multiplication, determine if the

î

reading should be ignored for that monitor. The Refueling Con-

sultant should then use the data from the other monitors and
Idetermine the effect that the last fuel assembly loaded had on

the suberitical multiplication. If it can now be shown that

more than three fuel assemblies are needed to go critical,

inform the refueling personnel that the next fuel assembly

may be loaded. If less than three fuel assemblies are still

indicated, further analysis should be done with the assistance

of B & W.

NOTE: When a fuel assembly is loaded directly adjacent to a

neutron monitor, the count rate on this monitor is

expected to rise sharply and may cause the Co/Ci pro-

jection of criticality to predict that the next fuel

assembly will be one-third or more of the additional

fuel for criticality. This is to be expected and does

not require further evaluatio'n unices one other monitor's,

Co/Ci projection predicts a similar situation or exhibits

an unexpectedly hip,h count rate.

:Page.27 FP-203 Date 5/4/78
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.

When a fuel assembly is loaded directly adjacent to a

neutron source, the count rates on all the neutron moni-

tors are expected to rise sharply. The Co/Ci projections
i

of criticality from two or more neutron monitors are not
. ,

expected to predict that the next fuel assembly will be
,

, . _

one-third or more of the additional fuel for. criticality.*

If they do, the situation should be carefully analyzed.'

13.16 If the Co/Ci plot for a neutron monitor value falls below 0.25 ',

t
when a fuel asse=bly is moved next to a monitor or a source, |.;

|
*

.

the situation should be evaluated. If it is determined that
;

) spatial effects caused the value of Co/Ci to be less than 0.25,

then a new base count rate should be established for that moni-

tor.

,

I

I

i

i

i

I
i

!

,

i

.
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14.0 VERIFICATION OF LOADED FUEL ASSEMBLIES

14.1 Two individuals will separately record the fuel assembly iden-

tification number and orientation for each core lo ation af ter

,

core loading on Enclosure 5. All fuel elements must be facing

,,
west.

'.

.

.

.

.

.
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15.0 RESTORATION OF ACTIVITIES AND SYSTEMS

15.1. Continue decay heat flow.

15.2 Accumulate all data and submit it to the Reactor Engineer.

15.3 Replace reactor internals according to FP-501, Reactor Internals
! -

Removal and Replacement. ~,
|

~

Reinstall the reactor vessel closure head according to FP-401,15.4.

;

Reactor Vessel Closure Head Removal and Replacement.
I

15.5 Being cleanup of fuel transfer canal per ChemRad instructions.
.,

*
.

<

't

I

a

.

;

.

.

9

4

'

'

,
i

!

i
,

f:
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ENCLOSURE 8

L

^

BACKCROUND DETERMINATION

Detector Time

Initials Date i
'

_

j
-

.

, . -

Record counts for five counting intervals for five minutes each before loading

fuel.

1. counts per 5 min. = cpm

2. counts per 5 min. = cpm'

3. counts per 5 min. = cpm

4. counts per 5 min. = cpm

5. counts per 5 min. = cpm

Sum of Counts = cpm
.

Average Background (BG) = Sum
'

(

5 cpm,

;

BC = cpm
4'
i

i

!

1

i
1

4

.

.

1

J

l'a r,s 4 5' l'I>-20 3 - Ntc 3/4/73
key. 1

-
_ . _ . , . _ _ . . . . ,
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RANDOM DISTRIBUTION VERIFICATION AND.

BASE COUNT RATE DETERMINATION

Detector Initials

Background (BG) cpm (from Enc. 8) Time /Date /

NOTE: Count to a minimum of 200 counts or to a counting time of five minutes.
*- (A minimum count time of 10 sec. is required.)
.

.

Tcke data for five equal counting intervals.

Ni (counts) |Ca-Ni (Ca - Ni)2

N1 = counts
N2 = counts

N3 = counts
N4 = counts
NS = ' counts

Sum = S1 = counts Sue = S2 =

S1
Average Count Rate = Ca = 5 x Counting Interval in Min. 5x--

cpm=

Random Distribution Verificationi

pl . jy[ . .

Ca

Is "P" > .75 but < 13.40? / (Yes or No/ Initials)

IF YES: Two source range NI's are required for refueling.
(Ca must also be greater than 30 cpm.)

IF NO : Two source range NI's and one auxiliary neutron monitor
are required for refueling.

t

i

Base Count Rate Determination

1. Ni successive counce are Ca i 2s[Ea. + 2s/2Ca =
2. Ca is greater than 30 cpm. j

3. Ca is greater than 5 x BG. 5 x BG = |

|

If all three conditions are met, then: |

Base Count Rate (Co) = Ca |

|Co = cpm ,

,

1lhis is known as a Chi square test which is used to determine how well data
fit . a l'oir, son Dist ribut ion of l'robalii 1 i t, . 1.ipits .7T < P < 1 3 . /. 0 re p re ,en t .-
a good fit.

,
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1.0 PURPOSE ,

I

To set forth the steps required to remove, store, check the

flange surfaces, install two new flange 0-rings, and reinstall,

*

the reactor vessel closure head.
, .

Procedure Section-.

:~

Head Removal 8.0a

Gastet and Head Replacement 9.0

.

-
.

*
i
!

1

9

.

. .
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2.0 DESCRIPTION

2.1 The reactor vessel consists of a domed closure head, shell,

and domed bottom head. The closure head bolts to a ring flange

'

on the upper shell and carries the control rod mechanism housings,
'

- three lif ting lugs, and service structure support which supports
:~

the control rod drive (CRD) equipment.*

2.2 When ready for removal, the combined weight of the closure head,

studs (which are stored on the closure head), and associated

parts is about 300,000 lbs. The outside diameter of the clo-
,

sure head is about 200 in.

2.3 An arrow, pointing to the space between stud #1 and stud #60,
,

is welded to the top of the closure head. Studs are numbered

from 1 to 60 increasing in the clockwise direction as seen

from above the closure head.

2.4 To mate the head to the vessel, three mechanical systems assure

proper alignmect and effective closure: align =ent studs, align-

ment keys, and the closure stud assemblies.

2.5 Two metallic 0-rings are used to seal the vessel at the closure

head joint. System pressure is admitted to the inner 0-ring.

Pressure may be placed between the 0-rings to test for leaks

without bringing the vessel up to pressure. The 0-rings are

replaced before each closure.

2.6 A missile shield is installed above the reactor vessel service

structure. This shield is made up of three pieces, all of

which must be removed to provide crane access to the closure

head.

Page 2 FP-401 Date 3/7/78
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3.0 REFERENCES

3.1 Instruction Book No.172, B & W Reactor Vessel Instruction Manual

3.2 FP-402, Reactor Vessel closure Head Stud Removal and Replacement

3.3 FP-403, Head Seal Leak Test
.

3.4 F7-404, Canal Seal Plate Removal and Replacement ~

E 3.5 MP-108, Control Rod Drive Handling

3.6 OP-301, Filling and Venting the RC System

3.7 OP-303, Draining and Nitrogen Blanketing of the RC System

3.3 OP-209, Plant Shutdown

3.9 B & W Dwg. No. 135561E; Arrangement and Details, Gaskets and

Fasteners

3.10 B & W Dwg. No. 141000E, Arrangment Head Storage Stand

3.11 B & W Dwg. No. 140970E, Head and Internals Handling Fixture

Assembly

3.12 B & W Dwg. No. 135563E, Service Structure Support and Flange

3.13 B & W Dwg. No. 135553E, Control Rod Drive Mechanism Housing

3.14 B & W Dwg. No. 135550E, Miscellaneous Closure Head Details

3.15 B & W Dwg. No. 99563C, Stud Support Spacer

3.16 B & W Dwg. No. 99564C, Stud Handling Adapter

3.17 B & W Dwg. No. 101988D, Castellated Nut Wrench.

3.18 B & W Dwg. No. lA5257E, Closure Head Service Structure

3.19 SP-358, Refueling System Interlocks

3.20 TG-000-20, Clean Areas and Clean Rooms

3.21 GAI Dwg. No. L-001-032, Plan Above Reactor Bldg. Operating

Floor-Elev.160' 0"

3.22 CAI Dwg. No. L-001-042, Plan Above Reactor Bldg.-Elev.180' 0"

3.23 B & W Pressurized Water Reactor Technology, Volume 3, Section 12

(This reference contains useful information and sketches.)

3.24 CP-115, In-Plant Equipment Clear'ance and Switching Orders

Page 3 77-401 Date 12/21/76
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4.0 ENCLOSURES

Enclosure 1 Record of Small Items Monitored Near Open Reactor Vessel

.
.

-

..

'.
.

.

'

.

.

Page 4 FP-401 Date 12/11/73
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5.0 LIMITS AND PRECAUTIONS

5.1 Work may be carried forth only when the temperature of the closure

head and flange exceeds the Des'7n Transition Temperature (DTT).

5.2 No welding, burning, chipping, grinding, are strikes, inad-
~

vertent impacts, notches, grooves, or stress concentrations

shall be imposed on the reactor head equipment.
.

5.3 Prevent contamination of the reactor vessel internals from

any source (rags, debris, part pieces, tools, etc.). Secure

tools with lanyards for use where they could drop into the

reactor vessel. rrange lights so that the breakage cannot

contaminh te. Weld, tape, or otherwise secure equipment parts

to prevent accidental disassembly into the vessel. Maintain

accountability of tools and small itens. (See Enclosure 1.)

5.4 Do not allow crane hook to come in contact with reactor coolant.

5.5 Follow the general precautions set forth in FP-501, Reactor

Internals Removal and Raplacement.

5.6 Inspect the head and internals lifting fixtures, including

crane, cables, and fittings before lif ting the closure head.

5.7 Do not remove any component from the fuel transfer canal (including

the two seal 0-rings) which has been exposed to the reactor coolant

(RC) until approval is received from the ChemRad Sec : ion.

5.8 When handling the reactor vessel closure joint seal 0-rings,

do not deform them to an extent greater than the deformation

allowed during shipping.

5.9 Safety-lock the connecting pins on the head and internals

handling fixture.

5.10 Only Neolube may be used as a lubricant where exposed to RC.

Page 5 FP-401 Date 7/16/76
Rev. 1
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6.0 EQUIPMENT AND PERSONNEL REQUIRE'ENTS

6.1 Verify operability of the following reactor building services

and equipment after entry is authorized by an approved Radiation

Work Permit.
.

a. All lighting and electrical services, including canal
:~
*

underwater lights.
.

b. Pneumatic Service (100 psi available)

c. Elevator

d., Phones and Intercom System

e. Safety Alarms and Monitors

f. Circ *ulating Fans

g. Hoists (including polar crane)

h. Cooling and Ventilating Units

) 1. Emergency H'atch Air Locks

6.2 Check out the following equipcent (after entry is authorized

if the equipment is in the reactor building):

a. Fuel Handling Bridge Cranes-

Move out of the way from above the reactor.

b. Canal Seal Assembly

c. Control Rod Grapple
1

| d. Long-handled hook and guide and wrench tools.

e. CRD Handling Tools

f. Head Storage Stand

g. In-core instrumentation handling equipment, including cask

and replacement instruments.

h. Head and Internals Handling Fixture

1. Closure Head 0-Rings (At least two sets placed on the head

storage stand and checked out.)

Page 6 FP-401 Date 3/19/74
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.

j. Service structure hoists with associated rigging

equipment.

6.3 Chloride-free detergent such as Turco's DECON 4501-A or
_

.
~

. ,

DECCN 4512-A. t

;* I

* 6.4 Adhesive tape suitable for use on stainless steel.
'

Plastic Sheeting, 6-mils thick, approximately 3 ft. wide.

6.5

(Approximately 100 square feet will be adequate.)

Materials and tools for repair of head insulation, if6.6
*

.

necessary.

6.7 Miscellanebus tools for disconnection and connection of elec-

trical and fluid lines, re= oval of head insulation, removal

and replacement of the head 0-ring gaskets, installation of

canal seal gaskets, etc.

6.8 Tie-lines for tools used over the reactor.

6.9 Two or more radiation monitors.

6.10 One or more inside calipers which open to one foot and cne

or more one foot rulers (to measure the head level).
~

6.11 Tags for identifying disconnected lines.

6.12 One polar crane operator, nine mechanics, and one electrician

to work to this procedure. Three of the mechanics shall be

capable of rigging the closure head for hoisting.

6.13 One copy of this procedure with a wooden pencil only.

6.14 Molykote-G Lubricant (manufactured by Dow Corning Corporation)

6.15 -Tools for cleaning and smoothing the flange surfaces and 0-rings.

6.16 Material for cleaning up any spillage of contaminated water.

6.17 Three-quarter inch rubber gasket stock and cement to form the

seal plate gaskets.

;

'Page 7 FP-401 Date 3/19/74
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.

6.18 Leadscrew Installation Tool (Diamond Power Specialty Corporation)

6.19 Service power (110 volts AC) at the closure head and the head

storage stand for working lights and power tools.

6.20 Vacuum Lifter Tool
- .

%

:~
.

.
.

|.

\

|
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7.0 REQUIRED INITIAL CONDITIONS AND PLANT STATUS

7.1 An approved Radiation Work Permit (RWP) and an Equipment

Clearance Order.

. 7.2 Missile shield slabs removed to storage location shown on
_

_
GAI Dwg. No. L-001-032.

'a

7.3 The RC system has been cooled, depressurized, and drained.

7.4 Verify that all electrical, mechanical, and instrumentation

disconnects are completed. .

7.5 ReactorvesselmetEltemperatureabovetheDesignTransition

Temperature (DTT).

7.6 Head seal leak-off valve to reactor building normal su=p open.

i

1

l

'
1

il
I
t

!

i,

|
|

)

i

-Page 9- FP-401 Date 3/19/74
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PROCEDURE

8.0 HEAD REMOVAL Initials

NOTE: Man in charge shall initial in blank to right of each

~

section upon completion of the step. -

{ 8.1 An RWP and Equipment Clearance Order have been

approved and issued.

8.2 The limits and precautions of Section 5.0 have

been noted.
.

8.3 Equipment and personnel are available as listed in

Section 6.0 and checked out.

8.4 The initial conditions of Section 7.0 have been met.

8.5 Verify that the fuel transfer cover plates are
<

removed per FP-304, Fill and Drain of the Fuel

Transfer Canal.

8.6 Bring equipment into the RB. Handling equipment

normally stored outside the RB is moved into the

. building through the personnel air locks. Although

opening the equipment hatch is not usually required,

it may be opened when the RC system has been cooled

and depressurized to refueling shutdown conditions

and the RB atmosphere has been checked for allowable

radiation levels.

8.7 Disconnect electric and fluid lines from the CRD

service structure in accordance with MP-108, Control

Rod Drive Handling. '

NOTE: If APSR's are to be uncoupled using the Group Power

Supply, the electrical and fluid lines should remain

connected until after APSR's are uncoupled.

Page 10 FP-401 Date 3/7/78
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.8.8 Verify that after RC system pressure reaches 75 to 100

psi all of the 69 CRD pressure housings have been
.

vented per MP-108, control Rod Drive Handling, Section

17.0. ,

8.9 Drain inlet and outlet headers on service structure
::

1as well as the connecting spool pieces to the canal.*

Disconnect CRD mechanism cooling water inlet and

outlet headers. Store each header spool piece on the

shielding-floor. Attach temporary covers to the

exposed flanges using 6-mil polyethylene sheeting and
~

adhesive tape.

NOTE: If APSR's are to be uncoupled using the Group Power

Supply, the electrical and fluid lines should remain

connected until after APSR's are uncoupled.

8.10 Disconnect and tag each of the 69 CRD junctions along

the side of the canal in accordance with |IP-108,

Control Rod Drive Handling. Store the harnecs on

the service structure platform.

NorE: If APSR's are to be uncoupled using the Group Power

Supply, the electrical and fluid lines should remain

connected until after APSR's are uncoupled.

8.11 Remove clamps holding segments of thermal insulation.

Lower the insulation racks (f our) to the canal floor

for loading. With the use of a service structure

hoist, lift each insulation segment 6igh enough to
.

clear adjacent segments, then transfer the segment

-to a rack. Using the polar crane, transfer the racks

back to the operating floor.when full (four segments

to each rack).
Page 11' FP-401 Date 3/7/78
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8.12 Lower the water level'in the RC system until-it

reaches a level.approximately.two to six inches

below the level of the closure flange. Reduce RC

. pressure to ambient.'

-
.

,

. . .

V

-

-
.

.

.

1

.

Page.11a FF-401 Date 3/7/78
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8.13 Verify that the seal gasket and seal plate have been

installed between the reactor vessel flange and the

fuel transfer canal per FP-404, Canal Seal Plate

Remcvai and Replacement. ___

~

Verify that each of the 69 control rod housing ~,8.14

E pressure caps have been removed per MP-108, Control
.

.

Rod Drive Handling.

8.15 Transfer the stud tensioners to the service struc-

ture as follows:

8.15.1 Pick the tensioner' up with a sling attached to the

polar crane.

8.15.2 Hoist the tensioner up over the canal and lower it

down to the area around the service structure.

8.15.3 Attach the service structure hoist sling to the

second ring on the sling and assume the lead.

8.15.4 Detach the polar crane hook from the first sling ring.

8.16 Verify that each of the CRD's from the control rod

assemblies has been uncoupled per MP-108, Control

Rod Drive Handling.

NOTE: Steps 8.16, 8.17, and 8.18 may be performed in

parallel.

8.17 Verify that the 52 in-core instrument assemblies have

been withdrawn from the core and store in refueling

positions per FP-701, In-Core Monitor Handling. __

8.18 Detension and remove studs and install alignment

-studs. Complete the steps set forth in Sections

8.0 and 9.0 of FP-402, Reactor Vessel Closure Head

Stud Removal and Replacement.

Page 12~ FP-401 Date 3/7/78
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8.19 Clean the flange area. Remove all loose parts and

tools from the area. From this point forward until

the closure head has been replaced, monitor all small

tools, parts, and other items brought to the vicinity
- ~

of the reactor. Keep a written record using the format
;*

shown in Enclosure 1. Safety-tie all tools which will*

.

be used in the area over the reactor.

8.20 Remove all tools and equipment from the fuel canal

area in preparation for flooding.
'

8.21 Attach a cover plate to the cavity flooding line
*

flange.

8.22 Verify that the valves in the drain line from the

transfer canal to the RB sump have been opened.

8.23 Hose down the canal walls and floor with demineralized

water.

8.24 Verify that the valves in the drain line from the

transfer canal to the building sump have been
,

I
closed.

J

8.25 Verify that the valves in the drain line of the

fuel transfer tubes have been closed.

8.26 Prepare and inspect the head and internals handling

fixture and the head lifting pendants. Pin the

assembly to the polar crane hook and hoist the entire

assembly over the service structure.

NOTE: As an alternate method, the lif ting pendants may each be

separately attached to the lifting lugs on the closure head

by following the intent of Steps 8.27, 8.28, and 8.29 for

each pendant and then pinning the tripod to the pendants.
;

Page 13 FP-401 Date 3/7/78
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Supports for the pendants.are needed on the service

structure if this method is to be used. Ensure proper

matching of lif ting equipment to components is accom-

,
plished. }

8.27 Match the numbered reactor vessel head lif ting pen-
,_

'a
dants to the corresponding lugs on the closure head.

.

NOTE: The pendant turnbuckles have been set for a level lift of

the reactor vessel head, locked in place with locking nuts,

and scribed upon initial installation. Subsequent opera-
*

.

tions will be simplified by carefully assuring that com-

ponents of the lif ting gear are lined up the same way as

upon initial installation.

8.28 Open the pendant access doors on the walkway at the

top of the service structure. Assure that each pen-

dant is suspended over its matching head lifting lugs..

Lower the fixture and pendants. Manually guide each

pendant through the walkway access doors. Match the

pendant eyes with the head lifting lugs.

8.29 Pin each pendant to its head lifting lug and remove

the slack from the rigging. Inspect each pendant

and fitting to assure that all are secure and locked.

Verify that the alignment studs are installed as

specified in FP-402, Reactor Vessel Closure Head

Stud Removal and Replacement, and are secure.

8.30- Inspect the entire head and service structure to

verify that all connections between the head and

building have been broken and cleared. Assure

i
!
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that there are no obstructions to the required path

from the reactor vessel to the closure head storage

stand. Assure that no loose gear, tools, equipment,

, parts,ordebrisarepresentontheclosurehead.}

. 8.31 Verify that two or more_ survey instruments have been
'a-

placed on the canal floor at either side of the clo-

sure head by the ChemRad Section.

8.32 Notify all personnel in the RB that the closure head

'

is being removed and temporarily evacuate all personnel

not involved in this activity. Assure that the lift

path to the head storage stand is clear.

CAUTION: a. Lift the closure head by the lifting lugs on1v.

b. Carefully avoid damage to the sensitive sealing

surf aces of the closure head and vessel flanges,

c. While lif ting, keep the closure head level within

0.02 in. per foot, 5/16 of an inch across the

entire diameter.

d. Assure that the lif ting rig does not ride or bind

against the service support structure or other

attachments of the closure head.

e. Safety-lock all connecting pins.

8.33 Hoist enough to place a heavy load on the hoist

equipment without moving the closure head. Recheck

the hoist assemblies.

.

Page 15_ .FP-401 Date 3/7/78-
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8.34_ Hoist the head from the vessel, keeping the head

level within.5/16 of an inch across its entire

diameter. While lif ting the head off, maintain

contact with the Control Center for monitoring of
-

nuclear instruments. Visually verify that control

:*
rods have been disconnected. When the head has been*

*
lifted about one to two inches, check the head level

by measuring at four locations on the flange (approxi-

mately.90* separation).

8.35 if not within level limits, lower the head. Readjust

the hoist equipment so the head will be level when

rehoisted.

WARNING: Keep all personnel clear of the area under the head

while lifting.

8.36 Assure adequate measures have been taken to prevent

contamination of floor or structures.

8.37 Move the head to the head storage stand. Make sure

the stand is clear of all loose material and debris.

Move the head over the head storage stand. Visually

verify that the head and stand are concentric, that

there is one inch of diametrical clearance between the

inside vertical surface of the head and the storage

stand gussets, and that there are two inches of lead-in

on the gussets. Lower the head to rest on the stand.

Carefully avoid damaging the flange sealing surface.

Page 16' FP-401 Date 3/7/78
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5 NOTE: As an alternate method, the lifting pendants may be left

attached to the closure head lifting lugs and uncoupled

from the tripod. The tripod is then h,oisted away from

the head. . Supports for the lifting pendants are needed

on the service structure if this method is to be used.

8.38 Slack the hoist, unpin the pendants from the lifting

head lugs, and hoist the fixture and the pendants

away from the head.

8.39 With the approval of the ChemRad Section, use a 5X

magnifying glass and carefully inspect the 0-ring

seating and sealing surfaces of the reactor vessel.

Hand-dress any minor scratches to a smooth finish by

lapping or using Scotch-Brite. The most minute scratch

or blemish on either sealing surface may cause a leak.

Clean the sealing surface as necessary using a chloride-

free detergent.

I

l

.
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9.0 CASKET AND HEAD' REPLACEMENT ' Initials

NOTEi The man ,in charge shall-initial in the blank to the -

right of the section after completion of the step.

.. 9.1 . After a survey- and approval is given by the ChemRad
.

Section, loosen the 0-ring retaining clips on.the .i,

'J .
underside of the closure head flange. Slide'the clips

,
.

toward the center of the head and free the 0-ring.

Cut .into pieces and remove both of the old seal

0 rings'. B & W Dwg. #135561E and the B & W Reactor
7

. ,

Vessel. Instruction Manual apply.

I 9.2 With the'use of a 5X magnifying glass, carefully
l'

inspect the 0-ring seating and sealing surfaces of
i .' Hand-dress any minor scratches toi the closure head.
!
t

a smooth finish by lapping or using a fine emery cloth.4

The most minute scratch or blemish on the sealing

.

surface may cause a leak. Clean the sealing surface,

as necessary, using a chloride-free detergent.

,I 9.3' Lif t the inner 0-ring and hold it against the seal-

ing surface while sliding the clips into the perfora-

tions.in the 0-ring. Tighten the retaining screws. .,

!
4

NOTE: Sof t surface clamps may be used to hold the 0-ring
i

[ in place.
.

19.4 Lift-the outer.0-ring and hold it against the seal-
;

ing surface while sliding the clips Lnto the perfora-

tions : in the .0-ring. Tighten the retaining . screws.

f

. , .

' '

.
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9.5 Inspect and service the CRD's.

9.6 As necessary, depending on disposition of the hoist

equipment, prepare and inspect the head and internals

handling fixture and the head lifting pendants. Pin

- the assembly to the polar crane hook and hoist thek
.

- entire assembly over the service structure.

9.7 Match the numbered reactor vessel head lifting pen-..

dants to the corresponding lugs on the closure head.

See " Notes" of Steps B.26 and 8.37 for alternate

method.

9.8 Open the , pendant access doors on the walkway at the

top of the service structure. Assure that each pen-

dant is suspended over its matching head lif ting lugs.

Lower the fixture and pendants. Manually guide each

pendant through the walkway access doors. Match the

pendant eyes with the head lifting lugs.
9.9 Pin each pendant to its head lifting lug and remove

the slack from the rigging. Inspect each pendant

and fitting to assure that all are secure and locked.
9.10 Assure that there are no obstructions to the required

;

path from the closure head storage stand to the

reactor vessel.

9.11 Assure that no loose gear, tools, equipment, parts,

or debris are present on the closure head.

9.12 Assure that the reactor vessel is free of loose gear,

tools, equipment, parts, or debris, and the reactor

is ready to receive the closure head. Assure that
.
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the alignment studs are properly-installed and secure.

Drain the canal (per FF-304, Fill and Drain of the

Fuel Transfer Canal) to the level specified by the
.

ChemRad Section. -

:| 9.13 Hoist enough to place a heavy load on the hoist equip-!

ment without moving the closure head. Recheck the
.

' hoist assemblies.

9.14 Inform all personnel in the RB that the reactor vessel

; closure" head is being moved and hoist the head from
,

the stand. Keep all personnel clear of area under

the head.

1

J

9.15- Move the head to a point approximately one foot
,

above the alignment studs. Align holes "15" and

"45" with the alignment studs.

9.16 Inch the head down until the alignment studs are

within the stud holes. Continue lowering to where

the. flange surfaces are separated by about six

-inches.

.
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9.17 Check the head level by measuring flange separation

approximately every 90' around the flange. If out of

level by more than 5/16 of an inch, raise the head

, above the alignment studs and readjust the head lepel.
_

Lower the head to rest on the stand. Readjust the._

k
hoist equipment so the head will be level when

.

rehoisted.

' 9.18 After head is found to be level within 5/16 of an

inch, inch the head down until the h'ead lifting pen-

dants are slack. Remove the pendants and handling
*

fixtures.
__

9.19 Install and load studs in accordance with FP-402,

Reactor Vessel Closure Head Stud Removal and

Replacement.

9.20 Hose down the walls and floor of the transfer canal

and bridge masts and grapples.

9.21 Remove the blind flange from the cavity flooding

line flange.

9.22 Reinstall the transfer tube cover plates.

9.23 Couple the 69 CRD's to the control rods using the

rod coupling tool following the procedure outlined

for uncoupling in reverse. (See Step 8.16.)

9.24 Install-the closure head thermal insulation as

follows:

9.24.l' Lower each segment down into the canal and position

it near the reactor closure head with the building

crane, then connect all segments with clamping

devices. Transfer the load to one of the stud hoists.
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9.24.2- Lower the segment with the stud hoist and lock

the segments together after all have been

replaced.
.

'

9.25 Replace the CRD ecoling water lines as follows:
_

{ 9.25.1 Remove the protective covers from the exposed

flanges..

9.25.2 Hoist the manifold sections up and lower them into

place after replacing gaskets for each flange.

9.25.3 Bolt up each flange and remove the lifting slings.

9.26 Install the 69 control rod housing pressure caps

per Section 17.0 of MP-108, Control Rod Drive

Handling.

9.26.1 (deleted)

9.26.2 (deleted) ..

9.26.3 (deleted) .-

9.27 Verify that the RC system has been filled as per;

1

OP-301, Filling and Venting of the RC System.
,

f

9.28 Close all vent valves.

I' 9.29 Connect all electrical service leads between the

junction boxes and the 69 CRD's.

9.'30 Leak-check the CRD mechanisms, system vents, head

-0-ring gaskets, and in-core instrument lines.
,

9.31 Remove all tools, fixtures, ladders, supplies,

identification tags, and like items from the

canal area.

9.32 Replace the missile shield slabs above the reactor

vessel using the building crane.
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'#E. 9.33 (deleted)' tu;
e

- 75
-

.

.

- - 9.34 Inspect service and clean c11 tools., fixtures, and

: equipment. Return these items to normal storage.

Wrap in plastic film'if necessary.

9.35 Notify the Operations section that the reactor is

ready for return to normal operation.
.

.

9.36 Verify that the blanks on one copy of this procedure,

Sections 8.0 and 9.0, have all been initialed by the

individuals responsible for completing the steps

noted at the left. Verify that Enclosure 1 has been

completed and is attached. Note any problems or

recommendations on the blank sheet opposite the

problem step. Send the initialed copy (with the

completed Enclosure 1) to the Maintenance

Superintendent. -

.

.

.
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RECORD OF S'iALL ITEMS MONITOPID NEAR OPEN REACTOR VESSEL
.

|WhenItemArrived!
Tire /Date/ Initials.

Description of Item (s) Quantity i k' hen Removed
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1.0 PURPOSE

1.1 To set forth the steps required _ for removal, replacement, and

storage of reactor vessel closure head studs.

1.2 To set forth the inspection requirements for studs.upon removal
.

~

and reinstallation. -

f'

1. 3 - To set forth other operations requiring stud hand 1'.ng.*

1.4 To provide a record of elongation of tensioned studs.

1.5 To set forth steps for stud hole seal plug removal and
~replacement. -

1.6 To set forth steps for use af the stud impact wrench, if

required.

Procedure Section

Stud Detensioning 8.0

Stud Removal 9.0

Stud Installation 10.0

Stud Hole Seal Plug Installation 11.0

Stud Hole Seal Plug Removal 12.0

Stud Loading 13.0

Stud Impact Wrench Operation 14.0

|
;

|

.

|
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2.0 DESCRIPTION

2.1 The reactor vessel consists of a domed closure head, shell, and

domed bottom head. The closure head bolts to a ring flange on

,

the upper shell with sixty five-foot studs, each six and a half
f

1 inches in diameter. The bottom head is welded to Ehe shell.
k

Each item in the stud assembly (sixty assemblies) weighs as
.

follows:

Stud 509 lbs.

Nut 83 lbs.*

.

Spherical Washer Set 38 lbs.

*

Measuring Rods 10 lbs.

2.2 Each stud has a one inch diameter center hole through the longi-

tudinal axis. This hole is used for the stud elongation measuring

rod. The hole will also accommodate an electrical stud heater.

3 The bottom insert is used to close the bottom of the stud and

seat the stud elongation measuring rod. Each stud has a threaded

length sufficient to accommodate a hydraulic stud tensioner.

2.3 Studs and nuts are die-stamped with the stud number. The spher-

ical washers are die-stamped in matched sets.

2.4 The head is guided into position by two alignment studs in holes

"15" and "45" in the reactor vessel flange.

2.5 Studs are removed and installed using pneumatic-powered tools.

An impact wrench of 4,000 foot-pounds torque is available in thc

event a stud cannot be removed with normal stud handling tools.

2.6 Hydraulically-operated stud tensioners are used to load and

unload the closure head studs.

.
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, 2.7- ' Studs are numbered clockwise (looking down at the closure head)'

from "1" to "60" with an arrow welded to the closure head points
,

to'the space between stude "1" and "60".
_

-
.

;
-

.

:.-
.

!

,

J

-
..

.

4

;

4

i

;
,

E

I

i

i

.

k
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.
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3.0 REFERENCES

3.1 B & W Reactor Vessel Instruction Manual

3.2 Instruction Manual for Diamond Stud Tensioner, IM-502698-N

_
3. 3 Stud Impact Wrench Instruction Manual -

,l_ 3.4 Stud Handling Tool Instruction Manual
-

'a
3.5 GAI Dwg. L-001-032, Plan Above Reactor Building Operating

Floor-Elevation 160'0"

3.6 12-401, Reactor Vessel' Closure Head Removal and Replacenent

3.7 B & W Pressurized Water Reactor Technology, Volu=e 3, Section 12

(Contains useful sketches and other background information. )

,
,

4

.

.
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4.0 ENCLOSURES

Enclosure 1 Closure Stud Unioading Data Sheets - Operation Only

!- Inclosure 2 Stud Locations for Replacement

*
.

Enclosure 3 Closure Stud Tensioning Data Sheets
-

,

.
. Enclosure 4 Closure Stud Elongation Data Sheets

I

l

*
.

.

4

I

i

!
-

r

i.

;

1

+

.

t

:

.
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5.0 LIMITS AND PRECAUTIONS

5.1 Studs may be detensioned and tensioned only when the closure

head and flange metal temperatures reach or exceed 60*F. Also,

whenever studs are loaded (tensioned), the closure head and

5
- vessel flange temperatures must be maintained at 60 F or higher
:

at all times.*

5.2 If a stud is incorrectly unloaded or omitted from the unloading

sequential pass, it will be severely overloaded. Subsequent.

application of the tensioner load can damage the stud, vessel,

and flange threads.

5.3 Do not tension a stud unless the engaging nut is cl.readed into

the stud in accordance with the Diamond Stud Tensioner Instruc-

tion Manual (IM-502698-N) .

5.4 Do not conti ue operating a stud tensioner which is leaking

excessive oil. Immediately wipe up any spilled oil.

5.5 Operate stud tensioners diametrically opposite each other.

5.6 Do not thread a stud in or out of the stud hole unless it is

properly suspended from the stud handling tool (for threading

in) and the lubricant has been properly applied.

5.7 Protect elongation rods from dirt. Assure that elcngation rods

are at temperature of the surrounding metal before taking mea-

surements. (Two hours are usually satisfactory for obtaining

equal temperatures.)

5.8 Mark stud. snd nuts to check for movement during tensioning or

detensioning.

5.9 Do not use wire brushes on stud threads.

Page 6 FP-402 Date 3/7/78
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5.10 ' Do not' use a hydraulic pump pressure. greater than 20,000 psi

-- on the tensioner.
'

-5.11 LNo welding., burning, chipping, grinding, are strikes, inadvertent

, impacts, notches, grooves, or stress. concentrations shall be per-,.

'

[ formed on the reactor. head equipment.

%-
5.12- Prevent contamination of the reactor vessel internals from any

source (rags, debris, part pieces,-tools, etc.). Secure tools

with lanyards for use where they could drop into che reactor

versel. Arrange lights so that breakage cannot contaminate.

Weld, tape, or otherwise secure equipment parts to prevent

accidental disassembly into the vessel.

5.13 Do not overtension studs. If a stud elongation of 0.080 in. is

' exceeded, call for an evaluation by the B & k' Service Represen-

tative.

5.14 Acetone is highly volatile. It is flam=able and toxic in concen-

trations over 1,000 ppm. Provide ample ventilation for any space

in which acetone is used. Forbid open flames, electric arcs, or

sparks in spaces where acetone is being used. Post " DANGER-N0

SMOKING" signs in these spaces. Acetone can cause serious effects

if ' ingested (drank or eaten), inhaled, or absorbed through the skin.

Treat acetone with the same care as gasoline with regard to its

flammability and explosive hazards. Acetone vapors are lighter

Ethan air.

5.15 :When taking the initial and final elongation readings of Enclo-

sures 4:and 6 two independent sets of readings will be taken
-

.

on the forms provided. -The readings will be taken at the same-

time 180* apart by,two. individual mechanics so the readings

.of one' mechanic will not affect the other.
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6.0 EQUIPMENT AND PERSONNEL REQUIREMENTS

6.1 Check out the special tools and parts listed below:

Nomenclature Drawing or Part No. Quantity

Measuring Rod MK-85 60

[ Depth Gage, Starrett MK-41 : 2

#[ -Castellated Nut Wrench 101988D-2 2

for 6-1/2" Stud Part No. 903
.

Seal Plug Handling Tool MK-127 2

. Guide Stud Assembly MK-75 2

Closure * Studs MK-25 5

Bottom Insert MK-72 5

'
'

Measuring Rod MK-85 5

Closure Nuts MK-26 5

Convex Washer MK-14 5

Concave Washer MK-27 5

Stud Tensioner System MK-150 1
(includes two censioners,
one power unit, handling
slings, two elongation
gauges, and related
equipment)

Stud Hole Seal Plug 10K-74 58

0-Ring Gasket MK-69 58

Stud Hole Chase Tool 17655 1

Dwg. TED-22098

Contact Pyrometer 1

6.2 Check out the reactor tailding services as listed in Section |

6.1 of FP-401,~ Reactor Vessel Closure Head Re: oval and Replace-

ment.

6.3 Check out the following equipmer.- (af ter entry is authorized in

the-reactor building):

Page 8 FP-402 Date.2/14/75
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a. Stud Support Spacers (58)

b. . Head ~ Storage Stand
,

c. Stud Storage Stand

d. Stud and Nut Handling Equipment (two sets)

[ e. Stud Impact Wrench and Adapter (stored as shovd on GAI
a.

Dwg. No. L-001-032, Plan Above Reactor Building Operating*

.

Floor-Elevation 160'0")

6.4 Molykote-G and LUBRA-SEAL Lubricants (manufactured by Dow

Corning Corporation)
,

6.5 Chloride-free detergent such as Turco's DECON 4501-A or DECON

4512-A.

6.6 One copy of this procedure with pencil or pen.
.

6.7 Nylon brushes and acetone for cleaning the studs.

6.8 Personnel needed includes one qualified polar crane operator

and six mechanics, two of whom ar. qualified to rig the studs,

stud handling equipnent, and stud tensioners for hoisting.

6.9 Service power (110 volts AC) at the closure head and the head

storage stand for working lights.

6.10 Neolube Lubricant

6.11 Pressure-Sensitive Tape

,

.
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7.0 REQUIRED INITIAL CONDITIONS AND PLANT STATUS

7'.1 Plant is in the condition arrived at af ter meeting all require-
'

ments of FP-401, Reactor Vessel Closure Head Removal and Replace-

ment, up to and including Step 8.17.
,

'

, . 7.2 Reactor vessel metal temperatures above 60*F. RC lemperatu-e
.

5 below 120*F and RC system depressurized to O psi.

.

.

-

.
,

.

:

.
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PROCEDURE

8.0 STUD DETENSIONING Initials / Time /Date

8.1 A Radiation Work Permit (RWP) has been
_

,' issued.
-

$[ 8.2' The limits and precautions of Section 5.0

have been noted.*

8.3 Equipment and personnel are available as

listed in Section 6.0. .

8.4 The ' initial conditions of Section 7.0 have

been net. .

8.5 Clean the reactor vessel flange of all foreign

matter. CJean accessible areas of the studs,
.

nuts, washers, and stud center holes. Clean

thread areas with Spotcheck cleaner and nylon

brushes. Do not use wire brushes on threads.

Relubricate exposed threads of studs with

Molylcote-G.

8.6 Use the polar crane to transfer the two stud

tensioners to two of the hoists on the ser-

vice structure monorail as directed in

FP-401, Reactor Vessel Closure Head Removal

and Replacement. Prepare the stud tensioners

tor operation in accordance with the Diamond

Stud Tensioner Instruction Manual, IM-502698-N.

Connect the air supply to the tensioners.

Calibrate both tensioner pressure gauges.

Page 11 FP-402 Date 7/16/76 *
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;; 8.7 colc: code the two stud tensioners so one is

red and the other is yellow. Use the red

tensioner on studs _l-30 only; use the yellow

tensioner on studs.31-60 only. .

.

,

_

. -

;-
''
. -

.

J

4

o

.

.

.

4

.

,

,

.

4
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8.8 Detension studs in two passes in the

sequences shown on Enclosure 1. Note that

Enclosure 1 requires that the studs be

detensioned in pairs, two studs diametrically
.

,

opposite each other. All 60 studs are deten-
_

-

.{ sioned (partially) in the first unloading

pass. Detensioning is completed with the

second unloading pass. Extreme (possibly dam-

aging) tension will be placed on any stud which
.

isn[tdetensionedinpropersequence. Begin

wi:h Sequence 1 of the first unloading pass,

verifying with a contact pyrometer that the

reactor vessel and closure head metal temper-

atures are above the DTT. Use the stud hole

numbers for sequencing of all stud operations.

Perform Steps S.8.1 thru 8.8.9 to unload the

60_ individual studs in the sequences listed

on Enclosure 1 and initial here when complete.

f

.

8.8.1 Using the stud tensioner hoists, lower the

stud tensioners over the studs (1800 apart)

until the pedestals come to rest on the clo-

sure head flange. ' Insure each tensioner has

been centered over the stud.

8.8.2 Thread the stud tensioner on the stud. Thread

the engaging nut on the ctud by turning the

Page 12 -FP-402 Date 3/7/78
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' engaging nut drive counterclockwise by hand until

the engaging nut begins to thread onto the stud.

Note location of the white band on the engaging

,

nut relative to the indicator lines on the ped-
_

~.

estal. Continue turning the engaging nur drive
..

until assured that engaging nut is properly
.

threaded on the stud. Remove hand crank and-

attach pneumatic nut runner and continue turning

the engaging nut drive until the upper white

band on the engaging nut reaches the original

location'of the lower band (at initial thread

contact)

NOTE: Engagement must be made by this visual

check. Do not allow the engaging nut

drive to be turned to a hard stop.

8.8.3 Increase the hydraulic pump pressure to the

reading shown in column four of Enclosure 1

for the pass / sequence. This pressure may be

exceeded if necessary, however, do not exceed

20,000 psi.

8.8.4 Turn the transmission crankhandles on both

stud tensioners counterclockwise by-the nun-

ber of degrees (+ 5 ) shown in colu=n five

of Enclosure 1 for the pass / sequence. Initial

in column five immediately upon completion

of this step.

I
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8.8.5 Release the tensioner hydraulic pressure.

Remove the engaging nut from the stud by

rotating the engaging nut drive using the

penumatic nut runner counterclockwise .

_
~

until the nut is clear of the threaded por- -

::
tion of the stud.*

8.8.6 Raise the tensioner clear using the stud

tensioner hoists.,

8. 8. 7 _ Repeat Sections 8.8.1 through 8.8.6 for the

first unloading pass of each pair of studs

in Sequences 2-30 as shown on Enclosure 1.

This completes the first unloading pass.

NOTE: If difficulty in unseating a stud

nut occurs in the first unloading pass,

the following procedure is required:

$

-Page 13a FP-402 Date 7/16/76
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a. Retension an adjoining stud which has bein relaxed

to 15,000 psi and seat the stud nut.

b. Tension the problem stud to a pressure sufficient

to unseat the nut (not to exceed 20,000) and back

~

off the stud nut 1-1/4 counterclockwise crankhandle
..

k turns.

c. Retension the stud of (a) above to a pressure
.

sufficient to unseat the nut (tot to exceed 20,000

psi) and back off the stud nut one counterclockwise
,

crankhandle thrn.

d. Resume normal unloading sequence.

8.8.8 Repeat Steps 8.8.1 thru 8.8.6 for the

second unloading pass of each pair of studs

in Sequences 1-30 as shown on Enclosure 1.

At the beginning of the second unloading pass,

again verify with a contact pyremeter that

the reactor vessel and closure head metal

temperatures are greater than the DTT. This

completes the second unloading oass.

NOTE: If difficulty in unseating a stud nut occurs in the

.second unloading pass, the following procedure ist

required:

a. Retension an adjoining stud which has undergone

the second unloading pass to 10,000 psi and seat

the stud nu:

b. Tension the problem stud'to a pressure sufficient

to' unseat the nut (not to exceed 20,000 psi) and

back off the stud nut six counterclockwise crank-
*handle turns.

Page 14 FP-402 Date 3/7/78
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c. Retension the stud of (a) to a pressure sufficient
~

to unseat the nut (not to exceed 20,000 psi) and

back off the stud nut six counterclockwise crank-

handle turns. .

. ~

d. Resume normal unloading sequence. -

;-

'a

-
.

.

;8.8.9 Initial opposite Section 8.8 when all steps are completed.

Page 15 FP-402 Date 3/7/78
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8.10- Move the stud tensioners to the operating floor,

remove the tensioner guide handles, and install

the shipping brackets on the tensioner pedestal.

- Wipe up any spilled oil. Recalibrate both [
'

-

tensioner pressure gauges.

o0TE: The stud tensioners may be left hanging in place on the

service structure if the following conditions are met:

a. The head and service structure lifting equipment is

*

capable of lifting the extra weight.
*

.

b. The tensioners are located diametrically opposite

each other on the service structure and tied
.

securely to prevent swinging prior to reactor

vessel head removal or replacement.

Completed By Date

Approved By Date

( ,

!,

|'

t t

I',

i
!

i
i
i
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9.0 STUD REMOVAL Init ials / Time /Dat e

9.1 Use the polar crane to bring the two stud

handling tools into position for suspension

from the haists on the service structure -

mor.orail.
:'
.

9.2 Attach a stud handling adapter to the tops of
i

studs "15" and "45". Line up the holes in-

the adapter and stud and insert the one inch

ball-lock pin through to lock.

9.3 Check that_the stud handling tool hook is in

the lowered position. Move the stud hoists

with the stud handlin3 tools into position

over studs "15" and "45". Lower the tools

until the stud transfer yokes are at the same )

level as the eye of the stud handling adapter.
,

1

Line up the holes in the eye and the yoke and |
1

insert the transfer yoke ball-luck pin through

to lock. Check that the stud hook retaining

pin is also in place.

9.4 Using the stud hoist, raise the tool to pre- I

ad the balance springs until the bottom of
;

the guide plate ir, in the mid position in the

indicator slo.s.

9.5 Move the: direction control valve to " Reverse" (up

position). Slowly jog the tool counterclockwise

to take

Page 17 FP-402 Date 7/16/76
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T up slack, then hold the on-off valie and drive

the stud out of the stud hole. As the last

threads disengage, the balance springs will lift

the stud away from the vessel approximately
.

.
~

three-fourths of an inch to prevent damage to ~

the threads. Nuts and washers will lift out

with the studs.

9.6 If the stud c?nnot be turned out of the stud

hole using the stud handling tool, refer to

Section 14.0 of this procedure.

9.7 Using a service sling attached to the polar

crane, attach a hook to the second bail of the

transfer yoke on the stud handling adapter.4

Raise the tool with the hand hoist until the

stud is clear of the closure head flange.

Transfer the load to the service sling until

the full weight of the stud is removed from

^

the stud handling tool. Remove the ball-lock !
l
'

pin from the stud hook and detach the stud

handling tool from the yoke.

#

9. 8 - Hoist studs "15" and "45" ( with nuts and-

washers) in this manner to the stud storage

rack (shown on GAI Dwg. L-001-032). Seat the

studs in the rubber-lined cups and secure the

studs to the rack with the lanyards.

*
4

i

!
1

Page 18 FP-402 Date 3/7/78
Rev. 4

-



9.9 As each stud is transferred to the stud storage
~

rack, remove the stud handling adapter from the

stud and setach the adapter to an alignment stud

in the stud storage rack. Release the retaining _
_

lanyard, hoist the alignment stud out of the rack,1

and lower the stud to the reacter vessel flange

area.

9.10 Apply lubricant (LUBRA-SEAL) to a seal 0-ring and

slip the ring ~ ove,r the threads and into the groove

above the threads. Atta'ch the stud handling tool

hook :o the transfer yoke and swing the stud

directly over hole "15" or "45". Transfer the
i

load to the stud hoist and detach the polar crane !
1

hook. !

9.11 Lower the alignment stud with the hoist to within

one-half to one inch of the first thread. Manually
I

depress the stud handling tool to bring the threads )

into contact. Set control to " Insert" and jog the

hand valve to engage the first threads. Drive

stud down until motor load indicates stud has

bottomed. Install the other alignment stud in

the same manner. The hole in the top of the stud

should point in a radial direction to facilitate

insertion / removal cf the stud handling adapter

pin without interference with the adjacent

*

studs.

l
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:9.12i Detach the adapters'from'the alignment studs and

' attach the adapters to studs "16" and "46".

9.13 ' Remove the studs with the. stud handling tool as

in Steps'9.3,~9.4, and 9.5 of this procedure. -

9.14 Using the hoists, raise the studs high enough to
~

:
install one st' d support spacer between each stud* u

'*
nut and washers. Lower the studs until the load

is on the spacers. Detach the stud. handling

adapters from the studs and attach to the next
.

p' air of studs (using the sequence "17" and "47",

"18" and."48", etc.). t

9.15 ' Repeat Steps 9.13 and 9.14 until all 60 studs

have been set in the storage position.

9.16 When convenient, visually examine and dye pene-

trant inspect one-third of the studs upon each 2

-refueling. Begin with studs "1, 4, 7,10", etc. ,

upon the_ first refueling. Replace any rejected
(

studs. I
i

9.17 Detach stud handling adapters from the studs and |
}

hoist tools clear of studs. Detach .r cervice j

lines. Attach service sling to the stud handling

'tool lifting eye. Remove the stud handling tool

from the stud hoist hook and transfer the tools

to the storage racks.

9.18 After the reactor vessel head and plenum have been ,

;
.

removed and the indexing fixture is in place on the !
i
:

reactor vessel, install the stud hole seal plugs . !
: |
t 1

'per Section 10.0 of this procedure. 1

e.
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NOTE: Inspect the surfaces of the studs, nuts, and washers.

Dirt or rough metal surfaces must not contact these

parts. The studs are to be cleaned by using an approved

solvent and brushing with nylon brushes. Cleaning must

- be performed without' damaging the stud threads. The
':~

studs and threads are to be dried with clean, dry,"

compressed air. The root area of the threads must be

absolutely free of foreign particles. THE IMPORTANCE

OF THREAD CLEANLINESS CANNOT BE OVEREMPHASIZED, HOWEVER,

THE MANGANESE PH05PHATE COATING ON THE THREADS MUST NOT

BE REMOVED.

Completed By Date

Approved By Date

.
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10.0 STUD' HOLE SEAL PLUG INSTALLATION Initials / Tine /Date

~10.1 Verify the following:

'

10.1.1 Reactor vessel closure head removed.

10.1.2 Reactor vessel plenum removed.
~

10.1.3 Indexing fixture installed on reactor vessel. _

( 10.1.4 RC , stem water level two to six inches below the

reactor vessel flange.*

10.1.5 Requirements through Step 9.16 of this procedure

completed as applicable.
.-

~

10.2 faspect each stud-hole and note the condition of

any hole.which will require reconditioning prior

to closure head installation.

10.3 Fill the stud holes to within two inches of the

top with the rust inhibitor solution.

10.4 Lubricate a seal plug 0-ring with .Molykote-G and

place the 0-ring into the groove below the seal

plug shoulder.

10.5 Place the seal plug into the stud hole and thread

the seal plug until the 0-ring is compressed.

10.6 Install all seal plugs by repeating Steps 10.4

and 10.5.

NOTE: Ensure that any rust inhibitor solution spilled is

immediately removed to prevent entry into the RC

system.

Page 21a FP-402 Date 3/7/78 j
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11.0 STUD HOLE SEAL PLUG REMOVAL -Initials / Time /Date

11.1 Verify the following:

11.1.l' Reactor vessel closure head removed.

11.1.2 Reactor vessel- plenum removed.
.

L- 11.1.3 ' Indexing fixture installed on reactor vessel. '

-

( 11.1.4; RC system water level two to six inches below the

reactor vessel flange.

11.1.5 Requirements through Step 10.6 of this procedure

completed as applicable.

11.2 Remove the seal plugs and discard the seal plug

0-rings.

11.3 Remove the rust inhibitor solution from the stud

holes by pumping to a suitable container.

11.4 Thoroughly dry the stud holes and clean by wire

brushing.

11.5 Inspect the stud hole threads and chase any stud

holes with the stud hole chasing tool if any nicks,

burrs, etc. exist on the threads or if the stud

was sticking when it was withdrawn.

NOTE: Use chase tool-only when necessary.

11.6 Vacuum the stud holes to remove debris.

11.7 Lubricate the stud hole threads with Molykote-G.,

|

.

i

l
1

|

l
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112,0 STUD' INSTALLATION' initials / Time /Date
>

12.l' ' Verify thAt's.ll requirements through Step 9.18

of FP-401, Reactor Vessel Closure Head Removal and

Replacement, have been met. Also, verify that the.

- 158 studs are stored on the reactor vessel closure -
P

head with spacers, nuts, and washers. Verify that*

.

the stud, nuts, and washers all bear the same number

for each assembly and that they are placed in accor-

dance with Enclosure 2.

NOTE: Prior to reactor vessel head and plenim installation and

with the indexing fixture in place on the reactor vessel,

the stud hole seal plugs should be removed and the stud

holes cleaned per Section 11.0 of this procedure.

12.2 Transfer the stud handling assemblies to the ser-

vice structure hoists. Connect the compressed

air supply to both units.

.

t

12.3 Coat the stud threads and the seating surfaces

-
of the stud nuts and washers (both sides of the

,

convex and concave spherical washers) with

Dow-Corning Molykote-G lubricant.

'- 12.4 Remove each alignment stud _ in turn, return studs

"15" and "45" to-the reactor vessel, and install

the studsoas follows:

Page 22 FP-402 Date 3/7/782
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12.4.1- ' Attach a stud handling adapter to the top of an

alignment stud, line up the holes in the adapter

and stud, and insert the one inch ball-lock pin

through to lock. .
_

[ 12.4.2 Check that the stud handling tool hook is in the ~

lowered position. Move the stud hoists with the

stud handling tools into position over the align-

ment stud. Lower the tools until the stud transfer

yokes are at the same level as the eye of the stud
,

handling adapter. Line up the holes in the eye

and the yoke and insert the transfer yoke ball-lock

pin through to lock. Check that the stud hook

retaining pin is also in place.

12.4.3 Using the stud hoist, raise the tool to preload

the balance springs until the bottom of the

guide plate is in the mid-position in the indi-

cator slots.

12.4.4 Move the direction control valve to " Reverse".

Slowly jog the tool counterclockwise to take up

slack, then hold the on-off valve and drive the

stud out of the stud hole. As the last threads

disengage, the balance springs will lift the stud

away from the vessel approximately three-fourths

of an inch to prevent damage to the threads.

Nuts and washers will lift out with the studs.

12.4.5 If the stud cannec be turned out of the stud

hole using the stud handling tool, refer to

Section 14.0 of this procedure.
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.12.4.6 Using a service sling attached to the polar crane,-

attach:a hook to the second bail of the transfer

yoke on the. stud handling adapter. Raise the tool

with the hand hoist until the stud is clear of the-
-

.

( -closure head flange. Transfer the load to the
'

%
service sling until the full weight of the stud

is removed from the stud handling tool. Recove the

ball-lock pin from the stud hook and detach the
~

stud. handling tool from the yoke..

12.4.7 Hoist each alignment stud to the stud storage

rack (shown on GAI Dwg. L-001-032). Seat the

stud to the rack with the lanyards. Remove the

'
stud handling adapter from the stud and attach

the adapter to stud "15" or "45".

12.4.8 Transfer the stud ("15" or "45") back to the

reactor vessel head in the area of its original

hole. Transfer the load to the stud handling

tool and move the hoist along the monorail to

center the stud crer its original hole.

12.4.9 Perform Steps 12.8,12.9, and .12.10 to install

studs "15" and "45".

I

;

*

1

1
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12.5 Attach the stud handling adapters to the next pair

of studs using the sequence "14" and "44", "13"

and "43",'etc. (as set forth on Enclosure 2).

12.6 Pin the stud handling adapters to the stud

handling tools.
7
*

.12.7 Using the stud hoists, raise the studs out of their

storage positions until they clear the reactor vessel

flange by approximately one inch. Re=ove the stud

*
support spacers. -

FOTE: Move the hoists as necessary to verify stud hole clean-

liness, then center the studs over their assigned holes.

12.8 Assure that the stud handling tool drive shaft
I

is in the raised position. Lower the hoists to

insert the studs into their holes until the lowest

threads are between one-half and one inch of first

thread engagement. Manually depress the tool to

bring the first threads into contact. Set control

valves to " Insert" and jog the hand valve to engage

the first threads. Drive the stud down until the

motor load indicates that the stud has bottomed.

Reverse the direction control valve and back the

stud out two turns- to provide a 1/4-in, clearance

between the stud shoulder and the chamber on the
.

reactor vessel flange. The hole in the top of

the stud should point in a radial direction to

facilitate insertion / removal of the stud handling

Page'25 FP-402 Date 3/7/78
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adapter pin without interference with the adjacent

studs.

12.9 Remove the stud handling tool and mark, with

aligned lines, the closure head flange and the
.

_

I-stud assembly.

12.10 While preventing studs from rotating, hand-tighten

the stud nuts against the top of the convex

spherical washer.

12.11 Repeat Steps 12.5 thru 12.10 for each of the
'

studs, following the order set forth on Enclo-

sure 2, and initially positioning the stud
'

handling tool over each stud in turn.

L'
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12.12 Detach stud handling adapter from stud and

hoist tool clear of stud. Detach air service

lines. Attach service sling to the stud

handling tool lifting eye. Remove the stud<

handling tool from the stud hoist hook and

transfer the tools to the storage racks.

I 12.13 Remove the pressure sensitive tape covering

the stud center holes. Remove tape residue,

if necessary, using acetone. Clean the center,

hole as.necessary.

;
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12.14 Wipe off-the top of each measuring rod.

NOTE: If necessary to clean or remove a measuring. rod, attach

a line to the hole in the top of the rod. Carefully

lower (do not drop) a rod into the stud center Fale
,

.

_
until the rod rests on the bottom insert oC the closure

.-

'. stud.

12.15 Cover the stud center hole area with pressure

sensitive tape, if necessary, to preserve stud

center hole cleanliness. ,
,,

,

|

Completed By Date I

Approved By Date ___

|
i

i

i

l

|
'

I
i

|
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13.0 STUD LOADING Initials / Time /Date

13.1 Determine and record the preload elongation for

each of the 60 studs by performing the following:

.
_

_
-

( 13.1.1 Remove the pressure sensitive tape covering the
* stud center hole and, if necessary, remove the

tape residue using acetone.

13.1.2 Zero th.e handheld depth gauge. Take care not

to disturb the gauge dial once the dial has

been zeroed.

13.1.3 Insert the depth gauge pin in the stud center

hole so as to contact the measuring rod. Set

the depth gauge anvil on top of the stud.

Gently rock the depth gauge and rotate it

until the greatest depth is deter =ined.

Remove the gauge.

NOTE: Ensure the studs and measuring rods have reached

approximate equilibrium temperature prior to taking

depth gauge readings.
,

NOTE: Two independent sets of readings will be taken on forms t

provided in Enclosure 4. The readings will be taken,

at the same tien by two mechanics positioned 180'

apart on the reactor vessel head.

0

13.1.4 Record the greatest depth reading in column

g three of Enclesure 4..

,
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13.1.5 If necessary to preserve stud center hole clean 11- '

,

ness, recover the stud center hole with pressure
,

sensitive tape. '

13.2
.

If not already in place, use the polar crane to
-

- bring the two stud tensioners to the service struc-h
i~
"

ture for suspension from the service structure

; monorail hoists.

13.3 Attach air pressure supply and verify tensioner I

prescure gauge calibration for both tensioners..

13.4 Tension studs in two seating passes followed by

two loading passes in the sequences shown on

Enclosure 3. Note that Enclosure 3 requires that

the studs be tensioned simultaneously in pairs,

two studs diametrically opposite each other.

Assure that tensioning is performed in proper

sequence. Only studs "1, 11, 21, 31, 41, and

51" are tensioned for the seating passes. Per-

form the following steps for each tensioning

sequence, verifying at the beginning of each

tensioning sequence with a conta t pyrometer

that the reactor vessel and closure head metal

temperatures are greater than 60*F.

13.4.1 Locate the stud tensioners over the two studs to

be tensioned. Follow color codes of Step 8.7.

.
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13.4.2- Using the stud tensioner hoists, lower stud

tensioners over the studs until the pedestals

come to rest on the closure head flange.

13.4.3 For engagement reference, note the location of the,

. top thread of the stud by. visual observation throu'gh

the pedestal viewing port. Turn the engaging nut

drive counterclockwise until the engaging nut con-

tacts the thread of the stud. Note the location

of the white band on the engagement nut relative

to the indicator lines on the pedestal. Start

engagement and continue turning the engaging nut

drive until the upper white band on the engaging

nut reaches the original location of the lower

band (at initial thread contact).
I

13.4.4 Increase the hydraulic pump pressure to the read- j

ing shown in column five of Enclosure 3 for the

pass / sequence. Do not exceed 20,000 psi.

13.4.5 ' Maintain the specified hydraulic pu=p pressure

for a period of 5-10 sec. Turn the transmission

crankhandles clockwise until the stud nuts are

seated. Back off the crankhandle about 45' counter-

clockwise. Seat the stud nut with a sharp clock-

vise rap of the crankhandle.

13.4.6 Release the hydraulic pump pressure.

13.5 Complete the first seating pass in accordance

,

with Step 13.4.

13.6 Complete the second seating pass in accordance

with Step 13.4.i
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13.7 Complete the first loading pass in accordance

with Step 13.4.

13.8 Complete the second loading pass in accordance

with Step 13.4.

~

13.9 If necessary, remove the pressure sensitive tape _

5[ and tape residue. Use the handheld depth gauge to

determine the elongation for each of the 60 studs.*

Record these readings in column four of Enclosure

4. If necessary to preserve stud center hole
,

'

c'leanliness, recover the stud center holes with

pressure. sensitive tape.

13.10 Calculate the elongation of each stud by subtract-

ing the initial depth gauge reading (coluun three

of Enclosure 4) from the second pass depth gauge

reading (column four of Enclosure 4) and enter that

diff erence in column five of Enclosure 4.

NOTE: If any of the individual studs do not cenform to the

final target elongation of 0.0471 in. + 0.004 in.,

) those studs must be recensioned to conform to this

requirement of 0.0471 in. + 0.004 in.

NOTE: The following procedure applies to studs that are greater

than .the final target elongation of 0.0471 in. + 0.004 in.

a. Increase the hydraulic pump pressure to 19,500 psi

or until the transmission crankhandle can be turned

(counterclockwise) . DO NOT EXCEED 20,000 psi.
,

b. Loosen the stud .ut by turning the crankhandle )
|

counterclockwise 360'.

Page 32- FP-402 Date 3/7/78
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c. Reduce the hydraulic pump pressure to 12,600 psi

and seat the stud nut with a sharp clockwise rap

of the crankhandle.

d. Remove the tensioner load.
.

The following procedure applies to studs teat are lessNOTE:

than the final target elongation of 0.0471 in. - 0.004.

i

in,

a. Increase the hydraulic pump pressure to 12,600 psi.

b. Seat the stud nut with a sharp clockwise rap of |.

the transmission crankhandle. |

|

c. Remove the tensioner load.
'

13.11 Calculate the average for each group of three ;

1

readings in column five of Znclosure 4 and record l

|

|
that average in column six. The average group |

elongation must meet the group target elongation

of 0.0471 + 0.004/-0.002 in. Comply with the

following notes if an out-of-tolerance condition

exists.

NOTE: If the average stud elongation for any group of studs does

not conform to the elongation tolerance range of 0.0471 +

0.004/-0.002 in., the studs within that group must be

recensioned to conform with the tolerance range.

NOTE: If the average stud elongation (column six of Enclosure 4)

for any group of studs is greater than the group target

elongation of 0.0471 + 0.004 in., the following unloading

procedure is required.

Increase the hydraulic pump pressure to 19,500 psia.

or until the transmission crankhandle can be turned

(count erclockwis e) . DO NOT EXCEED 20,000 psi.
Page 33 FP-402 Date 3/7/78
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. .

b. Loosen the stud nut by turning the crankhandle

counterclockwise 360'.

c. Reduce the hydraulic pump pressure to 12,600 psi

and seat the stud nut with a sharp clockwise rap

: -

of the crankhandle. -

i~
d. Remove the tensioner load.*

NOTE: If the average stud elongation (column six of Enclo-

sure 4) for any group of studs is less ...-_ _..a group

target elongation of 0.0471 - 0.002 in., the following

loading procedure'is required.

a. Increase the hydraulic pump pressure to 12,600

psi.

b. Seat the stud nut with a sharp clockwise rap of

the transmission crankhandle.

'

c. Remove the tensioner load.

13.12 After all corrections have been completed,

obtain the elongation gauge reading of each

of the 60 studs using the dial depth gauge on

the stud reference surface as in Step 13.9.

Record the individual stud elongetion readings

in column seven of Enclosure 4.

13.13 Perform head seal leak test, if required.

NOTE: All stud, handling and tensioning equipment shall remain

in a standby condition until the head seal leak test

has been successfully completed.
.'.

13.14 Following successful completion of the head |
,

l
seal leak test (if performed), recalibrate j

Page' 3s- FP-402 Date 3/7/78 i
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.

*

.

both tensiener pressure gauges and remove all stud ,

*

handling and tensioning equipment to normal storage.

Continue with Step 9.20 of FP-401, Reactor Vessel

Closure Head Removal and Replacement. .

13.15 Verify that the blanks on one copy of this pro- -
*

::
cedure (Sections 8.0, 9.0, 10.0, 11.0, 12.0, 13.0,*

and, if applicable, 14.0) have all been initialed*

and time / dated by the individuals responsible for

completing the steps noted at left. Note any
~

problems or recomm'endations on.the blank sheet

opposite the problem step. Send the initialed

copy (with the completed enclosures) to the

Maintenance Supervisor.

Completed By Date

Approved By Date

.

.
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14.0 STUD IMPACT WRENCH OPERATION Initials / Time /Date

14".1 Use the stud impact wrench only when the stud

cannot be backed out with the stud handling'

assembly and the following conditions have

- been met. _

.[ 14.1.1 Stud detensioned and nut backed off.

14.1.2 Impact wrench and wrench adapter slung from.

the hoist.

14.1.3 Air supply available as called out by Section

14.2 or 14.9.

NOTE: A, stuck stud has potentially serious consequences for

thread, stud, and reactor vessel flange integrity. No

impact tools or forces in excess of those described in

this section shall be used. If necessary, call for

a B & W Service Representative.

14.2 Lower the 4,000 foot-pound i= pact wrench and

the impact wrench adapter to the reactor

vessel flange area. Connect air supply (130

scfm at 100 psig through three-fourths inch

hose connection) to wrench handle fitting.

14.3 Attach and pin impact wrench adapter to the

stuck stud. Insert a snap impact wrench into

the adapter socket. Turn wrench to convenient

angle for safe operation. Set and lock direc-

tion control in " Reverse".

14.4 Roll control handle to increase speed and

torque of wrench. Back the stud out of the

hole not more than two turns.

.

Page 43 FP-402 Date 12/12/75
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_
_

14.5 Remove wrench and adapter.

14.6 Attach stud handling adapter and stud handling

tool and remove as directed in Section 9.0.

If stud handling tool still cannot turn the

_

stud, repeat the steps set forth in Sections
-

14.2, 14.3, and 14.4 but do not back the stud

all'the way out using the impact vrench. t-

NOTE: When the top surface of the stud is 32 inches

above the top surface of the reactor vessel flange,
,

'

there is approximately one Lnch of stud still threaded"

into the flange. Use the stud handling tool to back

out this last inch (as a minimum).

14.7 Chase the stud hole threads with the stud

hole chasing tools. Thoroughly clean the

stud holes. (Wire brushes may be used.)

Dry the stud hole. Install stud support

spacer and install stud in storage position

designated on Enclosure 2. Enter the serial

number (1 to 60) on the following blank:

- :

i

14.8 If the stud impact vrench does not torque the |

stud out of the stud hole, bypass that' stud

and continue the removal sequence. Meanwhile,

immediately notify the B & W Service or Engi-
|

neering Representative that a larger impact

wrench.may be required.

1
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,

14.9 If the 16,000 foot-pound wrench is used, follow

the same procedure as for the 4,000 foot-pound

wrench, subject to the following changes:

'a. Air supply of 155 scfm at 100 psig to one
.

'

. inch hose connection. 7.

' b. Hook attached to one service structure hoist

to fit 1-1/2 inch eyebolt for approximately*

250 pound lift.

14.10 Upon co,mpletion of loosening studs, as required,

rbturn the impact tools to normal storage.

.

Completed By Date
4

Approved By Date

.,

t

i
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ENCLOSURE 1.- .

| (Pcg2 1 of 4)
*

.

CLOSURE STUD UNLOADING DATA - OPERATION ONLY

FIRST U!TLOADING PASS
R13C10 t VESSEL AND CLOSURE llEAD TE.TERATU)lE *F

*

.

1 2 3 4 5
-

-

ShQ. STUD HOLE TENSICNER HYDIIAULIC CRAl'KUA'.'DLE

No. ?!lDGERS CO'.0". CODE PLU9 PRESSURE * TURSS

1 | Red
1 31 Yellov ( 15,000 270* - 3/4 turn .

11 Red
2 41 Yellow 15,000 270* - 3/4 turn

21 Red
3 51 Yellow 15,000 270* - 3/4 turn

6 Red .

4 36 Yellow 15,000 270* - 3/4 turn
'

16 Red
.5 46 Yellow 15,000 270* - 3/4 turn

26 -Red j
6 56 Yellow 15,000 270* -- 3 /4 turn

3 Red
7 33 Yellow 15,000 270* - 3/4 turn

18 Red
8 48 Yellow 15,000 270' - 3/4 turn

8 Red
9 38 Yellow- 15,000 270* - 3/4 turn

23 Red

*
__ _ _

15,000 270* - 3/4 turn10 53 Yellow

13 Red |
11 43 Yellow 15,000 270* - 3/4 turn

28 Red .

12 53 Yellow 15,000 270* - 3/4 turn
10 Red

13 40 Yellow 15,000 270* - 3/4 turn
24- lied

14 54 Yellow 15,000 270* - 3/4 turn
30 Red

15 60 Yellow 15,000 270* - 3/4 turn
15 Red

16 45 Yellow 15,000 270* - 3/4 turn

4 Red'
17 34 Yellow 15,000 270* - 3/4 turn

20 Red
18 50 . Yellow 15,000 274* - 3/4 turn

7 Red
19 37 . Yellow 15,000 270* - 3/4 turn !

22 '
52 | Red20 Y_ellou 15,000 270* - 3/4 turn

1

|29 Red '

21 59 Yellow 15,000 1 27C* - 3/_4 turn *
.

9 PSI read at master gace on pump unit.

.
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ENCLOSURE 1.

. - (Pags 2 of 4)
.

CLOSURE STUU UNLOADING DATA - OPERATION ONLY
(Continued) '

-

FIRST UNLOADING PASS
REACTOR VESSEL Al.T) CLOSUT' ..iAD TO:PE.MTURE *F.

1 2 .3 4 5 -

SEQ. STUD 110LE a.4SIO::ER HYDRAULIC' CRA!:r.F1.::DLE
!@. NtatBERS COLOR C_0DE PlBtP PRESSUPI* TURNS
* 12 Red

_ 22 42 Yellow 15,000 270* - 3/4 ttten
17 Red

23 47 Yellow 15,000 270* - 3/4 turn;
'

5 Red
24 15 Yellow 15,000 270' ~ 3/4 turn

19 Red
25 49 Yellow 15,000 * 270' - 3/4 tu.n.

9 -Red
26 39 Yellow 15,000 315' f/8 turn

27 Red
27 57 Yellow 15,000 360' - 1 turn

14 Red
28 44 Yellow 15,000 360* - 1 turn

2 Red
29 32 Yellow 15,000 2160* - 6 turns

25 Red
'30 55 Yellow 15,000 2160* - 6 turns

L
.

i

i
I

'

I

I
e

.

1

'
,

t

|
. -~

l_
i

_.

* PSI read at :naster page on ptunp unit.
.
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3 |
' (Pege 3 cf 4)_

iENCLOSURE'l
,

.

' CLOSURE STUD UNLOADING DATA.- OPERATION ONLY
(Continued)

SECOND UNLOADING PASS'
. REACr0R VESSEL' ATD CLOSURE IIEAD TCIPERA10RE *F.

.

- 12 .-3- 4 -5 .

'

I

SEQ. STL"J !! OLE. -TE:S10NER HYDiW h.IC. CRA::XI!A :DLE
N6. IMF.RS ' COLOR CODE FU.*' PF95URE* 'rpa::s

-1 Red
1 31 Yellow 10,000 2160* - 6 turns

11- Red
? 41 Yellow 10,000 2160* - 6 turns

21 Red
3 51 Yellow 10,000 2160* - 6 turns

6 . Rid .

4 36 Yellow | 10,000 2160* - 6 turns.

16 Red.

5 46 YeIlow 10,000 2160* - 6 turns
26 Red

'6 56 Yellow 10,000 2160* - 6 turns
3 Red

7 33 Yellow 10,000 2160* - 6 turns
18 . Red

8 ~48 Yellow 10,000 2160* - 6 turns-

8. Red
9 38 Yellow 10,000 2160* - 6 turns

23 Red
10 -53 Yellow 10,000 2160* - 6 turns

13 Red-
11 43 Yellow 10,000 2160* - 6 turns

28 Red
12 58 Yellow 10,000 2160* - 6 turns

10 Red
13 40 Yellow 10,000 2160' - 6 turns

14 54_

Red24
Yellow 10,-000 2160* - 6 turns

30 Red
15 60 Yellow 10,000 2160* - 6 turns

15 __ Red

16' 45 Yello 4 10,000 2160* - 6 turns
.

4 Red
,

17 34 Yellow- 10,000 2160* - 6 turns '

20 . . Red |
~ 18 ' 50 Yellow 10,000 2160* - 6 turns.

,

7 Red
19 37 Yellow 10,000 2160* - 6 turns ;

.22 i Red
20 52 < - Yellow. 10,000 2160* - 6_: urns |

i 29- -; Red
' 21 - . ' . 59 ' Yellow 10,000 2160* - 6.turas

.* PSI tend at master gage on punp unit.
.
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.

FNCLOSURE 1*
-

*
.

(Pegs 4 of 4)
- -

.

CLOSURE STUD UE0ADING DATA - OPEIMTION ONLY
(Continued)

-

SECOND UNLOADING PASS
RE;.C OR VESS't.L AND CLOSU"E riEAD TUTERATUnE *F

".
s.

1 '2 3 4 5
-

-

S9 STUD P.0LE. TEMSIOSER HYDRAUL1C CP.\;;X!Li.MDLE

NO. NUMBERS i COLOR CODE '-PUMP PRESSURE *. TURNS

12 Red
22 42 Yellow 10,000 2160* - 6 turns

17 Red.

23 47 Yellow 10,000 2160* - 6 turns
5 Red j

35 . Yellow I 10,000 2150' - 6 turns24 -
,

~

19 Red
25 49 Yellow 10,000 2160* - 6 turns

9 Red
26 39 Yellow 10,000 2160* - 6 turns

27 Red
'~

27 57 Yellow 10,000 2160* - 6 turns
,| 14 Red

~ ~~

-

| 28 44 Yellow 10,000 2160* r 6 turns
2 Red

_

ALREADY UNLCADED29 32 Yellow
g

-

_. _ __

ALREADY UP 0ADED-30 55 Yellow
__

.

._ _ __ _ . _ _ . _ _

g _ _ _ _ _ _ _ _ _

| _ . _ . . -. _ . - . e e

8 8
.

_

l
-

.

!

#'

I ;
1 e.

|.
! t *

! 1 e
a

I i :
u <

L_ -- __ __

* PSI read-at nsster gage on pump unit.
,

.
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ENCLOSURE 2
,

;;. . -
.

STUD LOCATIONS FOR REPLACEMENT

Alignment Stud Storage Rack Alignment Stud Storage Rack

15 Hole 15 45 Hole 45
" " 4414 14 44

,

"" 43- 13 13 43
_

"
'12 42 - 42- 12 - "

"
.9 11 11 41 41"

" "* 10 10 40 40
" "

9' 9 39 39'

" "
8 8 38 38

"
7 7 37 37"

" "
6 6 36 36

5 5 35 " '35"

" "
4 4 34 34.

* " "
3 3 33 33
2 2 32 32" "

" "
1 1 31 31

,

60 60 30 30" "

" "
-59 59 29 29

" "
58 58 28 28

" "
57 57 27 27

56 56 26 26" "

" "
55 55 25 25

" '"
54 54 24 24

" "
53 53 23 23 '" "
52 -52 22 22

" "
; 51 51 21 21

" "
50 50 20 20

" "
49 49 19 19

.48 48 18 18" "

'" "47 47 17 17
" "46- 46 16 16

,

.Page.52 FP-402 Date 3/7/78
Rev.'4"

L

- ._ - - - _ _ _ _ . _ . . . _ . - - _ .



~

ENCLOSU2E 3
'

,. (Pegs 1 of 7)
,. ,

CLOSURE STUD TENSIONING DATA

,

_ 1 2 3 4
'

i STUD STUD HYDRAULIC PUMP
~

h SEQ. HOLE TENSIONER PRESSURE
'E NO. NO.'S COLOR CODE (PSI)

FIRST SEATING PASS
REACTOR VESSEL AND CLOSURE HEAD METAL TD&ERATURE *F

1 Red.
,

1 5,000
31 Yellow

11 Red

2 5,000
41 Yellow
21 Red

3 5,000
t 51 Yellow

SECOND SEATING PASS
REACTOR VESSEL AND CLOSURE HEAD MF.TAL TEMPERATURE *F

1 Red

1 10,000
31 Yellow
11 Red

2 10,000
41 Yellow
21 Red

3 10,000
51 Yellow

FIRST LOADING PASS
REACTOR VESSEL AND CLOSURE HEAD METAL TEMPERATURE *F ,

1 Red
1 19,100

31 Yellow
11 Red

2 18,700
41 Yellow
21 Red

3 18,100
,

51 Yellow

Page 53 FP-402 Date 2/14/75
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ENCLOSURE 3'

*
.

(Page 2 of 7)* *

*

CLOSURE STUD TENSIGNING DATA
(Continued)

-

$ 1- 2 3 4
-

'E STUD STUD HYDRAULIC PUMP

SEQ. HOLE TENSIONER PRESSURE

NO. NO.'S COLOR CODE (PSI)
,

i
.

FIRST LOADING PASS
- (CONT'D).

.

4 17,700
36 ye11ew ,

16 Red I

17,200
'

-5 .

-

,

46 Yellow
* '

26 Red

6 16,900
56 Yellow"*

P

3 Red i
4

7 16,500 t

f33 Yellow i

i 18 Red

.| 48
16,200; 8

+ Yellow *

|8 Red ;'

15,900 r i
9 ~

j38 Yellow
-

23 Red

10 15,700 [
I53 Yellow
i13 Red

15,400 j -'

11
43 Yellow .

,
; '

28 Red .

'

12- 15,200
-

58 Yel'.ow
-

10 Red

-13 15,000
40 Yellow
24 Red

14 .

14,800
54 Yellow
30 | Red

15 14,600
60 Yellow !,

.

.
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ENCLOSURE'3
' '

,
(Page 3 of 7)>

~

CLOSURE STUD TENSIONING DATA
'(Continued)

I

|
- 7 1- 2 3 4 .

J' '

STUD STUD HYDRAULIC PUMP -

J SEQ. HOLE TENSIONER PRESSURE

NO. NO.'S COLOR CODE (PSI)-
.

|

FIRST LOADING PASS
(CONT'D). .

15 . Red.
16 .

14,500
i 45 Yellow

4 Red

17
,

14,300 ,

34 Yellow
20 Red *

'

18 14,200
"*

: 50 Yellow
7 Red

'

19 .

14,100
37 Yellow

22 Red
20 13,900

i 52 Yellow .

29 Red ;
.

21 13,800 *
.

59 Yellow'-

'

[ 12 Red
22 f 13,700

42 Yellowj

17 Red
23 13,600

,

47 Yellow, ,

! 5 Red
'

24' 13,500
-35 Yellow

19 Red !

-25 13,400
49 Yellow

9 Red
26~ - 13,300

39 Yellow
27 Red * *

; '27 13,200 |
57- Yellow

1
i

!~
..

.
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*

ENCLOSURE 3 ',,

(Pags 4 of 7). *
:'

!
'

CLOSURE STUD TENSIONING DATA '

(Continued) i
i

I
,

|
. .'

1 2 3 4 - i

,,

'; STUD STUD HYDRAULIC PUMP

SEQ. HOLE TENSIONER PRESSURE

NO. NO.'S COLOR CODE (PSI)
,

FIRST LOADING PASS
(CONT'D).

14 Red
28 13,100~

44 Yellow
2 Red-

1 13,00029
32 Yellow
25 Red a

30 12,900
55 Yellow*

.

.

I
r
t

t

* . ,

a

f

1

i

.

.Page 56 FP-402 Date 2/14/75
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ENCLOSURE 3*

' . , -(Page 5 of 7). .

*

CLOSURE STUD TENSIONING DATA
-(Continued)

.

..

1 2 3 4 ~_

.:. STUD STUD HYDRAULIC PUMP
'E SEQ. HOLE TENSIONER PRESSURE

NO. NO.'S COLOR CODE (PSI)

SECOND 14ADING PASS
REACTOR VESSEL AND CLOSURE HEAD METAL TEMPERATURE *F.

.

1 Red
'

1 12,600
31 Yellow
11 Red'

2 12,600'
,

41 Yellow
21 Red

*

3 12,600
"' 51 Yellow

6 Red

4 12,600
36 Yellow
16 Red

5 12,600
46 yellow,.

26 Red .

*
56 Yellow

' 3 Red

7 12,600
!

33 Yellow
18 Red

8 12,600-
43 Yellow,

8 Red *

.
9- 12,600'

38 Yellow
23 Red

10 12,600
53 Yellow

13 Redi .
11 12,600

.

43 Yellow4 ,

28 Red !

12 12,600
,

58 Yellow

.

Page-57 FP-402 Date 2/14/75
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ENCLOSURE 3 :*
~

-
.

(Pags 6 of 7) !

. i.

*

CLOSURE STUD TENSIONING DATA
(Continued)-

-

1 2 3 4- -

1 STUD STUD HYDRAULIC PUMP
'

-] SEQ. HOLE TENSIONER PRESSURE

NO. NO.'S COLOR CODE (PSI)

SECOND LOADING PASS
(CONT'D)-

10 Red
~

-
,

13 12,600 -

40 Yell ow
24 Red

14 12,600 ,

54 Yellow
~

30 Red

15 12,600
" 60 Yellev

15 Red

16 12,600
45 Yellow

*

4 Red

17 12.500
34 Yellow

20 Red ;
18 12,600 r

50 Yellow

| 7 Red
19 12,600

37 Yellow -

'
22 Red

20 12,600 i-

, 52 Yellow !,

29 Red *
,

21 12,600
59 Yellow ,

12 Red | ,

| 12,60022 |

I 42 Yellow !
17 Red

, f

47 Yellow !
5 Red

24 12,600 -

- 35 Yellow

.
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ENCLOSURE 3*

(Pcgs 7 of 7)- '

CLOSURE STUD TENSIONING DATA
-

(Continued)

-

- 'l 2 3 4 _

STUD STUD HYDRAULIC PUMP
,;

SEQ. HOLE TENSIONER PRESSURE*

NO. NO.'S COLOR CODE (PSI)

SECOND LOADING PASS+

(CONT'D)
. .

19 ' Red

25 12,600
49 Yellow

9 Red

26 12,600
^

39 Yellow

27 Red -

27 12,600
57 Yellow.a

14 Red
28 12,600

44 Yellow

i 2 e Red i

29 j
| Yellow |

12,600
i 32

-

'
i 25 Red ;

| 12,600'

30
55 Yellow- .

Completed By Date

i Approved By __ Date

1

-

I

i
i

|
*

|

.
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.

DATA SilEET I -

CLOSURE STUD ELONGATION DATA
'

a t ;, ..
--

I, ..

.;* ' ,1
~

2 3 4 5 6 7 fi 9 I
,

|m' '

* ' . SECOND PASS CORRECTED (IF REQUIRED)

o | . STUD | AVERACE ELONCATION AVERAGE
o,

! GROUP!IlOLE PRE-LOAD ELONCATION ELONCATION CALCllLATED CACE ELONGATION CALClli.ATED

NO.'S READING READING , (Col. 4 minus Col. 3) ELONCATION READING * (Col. 7 minus Col. 3) ELONCATI,0N*|

I
_ __ | - -!i

.] 1 2
,,

_ _ __._ ;

|- ! 3
' 4

- *

!
-

| ~

l

2 5
I 6 |- , ,

~7 1
*

|
!

3 8 I I

'~

j I9 i

10 1

4 11
~

!

12 f
'

' '

'
- 13 .

j,, 5 , 14 __
.

| 15o
I I~ - ~

; | 16 ~~~ I l~ l6 i 17 !'* *

i *

18 _ _..,I .{" -.4---.i
_ _, _ _ |

. . _ _ _ _ _

: 19
_

.;
_ i____ -

| 7 " 20 i :
'

I i21
~~

I' 22 ._

f I
t.

8 g 23
-

e

i 24 i
,

-

'

** 25 | _ - . .e, n

i<S 9 , 26 __ i_ _ __ _ | ___

j
.

ew _.
l._2,7 L_ , L _ __ ______

D m en

3 NOTES: 1. All dinensions ..re in Inches. g g
* 2. All me.u,urer..ent s .tre made f ro:n the stud reference surf ace with a handheld depth gate. g y

3. TI.e t..r~ct clongation is 0.047 luches. $~
y4. Inst tvidual stiid clongat ton (column 5 or 8) muut meet t he 4 0. 004 /-0. 004 inch tolerance o

*
r.inte requirement. w

S. Group stud clongation (column 6 or 9) must meet the +0.004/-0.002 inch tolerance range requicer..nt. O

_ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -.
-
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.

.

DATA SHEET I .

CLOSURE STUD' ELONGATION DATA (Cont'd) -

c% ..

|- |-
_

s

I** i; 1 2 3 4
_

5 1 6 7 8 4,
oo I

. |-
.

'# -
SECOND PASS CORRECTED (IP REOUIRED),

O ! '111D STOTAGE ELONGAT1GN! A** '::Ad*J-S '
'

GEOUP 110LE PRE-LOAD ELONGATION ET,0NCATION CA1. CUT A' RED GAGE ELONGATION CALCt.l.WLD 1y
,UO.'Se Rl'.ADIMG RE/. DING (Col. 4 riinus Col. 3)iELONCNi di READING * (Col. 7 minus Col. 3) EI.GNCla !ONa i

28 j _|
.10 29 -f,

-30 1 . I i 7|1 I31 1 -,

11 j 32 i i ~ ,_, j
r 33 g- ,

,
34 || .

*
t.

| 12 35 l .

I t 36 1 | " ~~|3 _

| 37 1 ! i
13 38 ,' ._ _, ,_ j

39
_

i :
y 40 !

8 42
,

I~ |L 14 41
I

L !,

, 43 I | 4 |
15 * 44 1 | .

45 1 i
- '

-____.7-.---.._---- . -

. . _ . . _ _ . . . .

| 48 i
I . . . -..:

17 50 ,[
__

:

i
[

51

E' E 52 I *

42 18 , 53 |
! 54

s
-) .-

{ew

ehMNOTES: 1. All dimensions are in inches. y
"'

2. All meanurener.ts are made from the stuti ref. rence nurface with a handheld depth gary. g g
3. T1. >.e tar;,et cluny.a t J on Is 0.047 inches, 8u
4. Intiividual nrud clongat ion (column 5 or 8) imist meet t he -10.004/-0.004 inch tolerance ya

rc.nge re<p t i remen t . * '

e
5. Group stad elongation (column 6 or 9) must meet the +9.004/-0.002 inch t.olerance t ange requiree ent. 8

.l
.

.
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.

. .

t

~ DATA SHEET I- .

. CLOSURE STUD ELONGATION DATA (Cont'd)
a * t. *.s

m 1 2 3 4 5 6 7 8 9

SECOND PASS CORRECTED (IF REQUIRED)

$- STUD AVERAGE ELONGATION AVERAGE

CROUP HOLE PRE-LOAD ELONGATION ELONGATION CALCULATED GAGE ELONGATION CALCULATED
NO.'S READING READING (Col. 4 minus Col. 3) ELONGATION READING * (Col. 7 minus Col. 3) ELONGATION *

55
19 56

'

57 .

58 -
,_

20 59
60 - ;

NOTES: 1. All dimensions are in inches.
2. .All measurements are made from the stud reference surface with a handheld depth gage..

3. The target elongation is 0.047 inches.
4. Individual stud elengation (column 5 or 8) must meet the +0.004/-0.004 inch tolerance

range requirement.
y 5. Group stud elongation (column 6 or 9) must meet the +0.004/-0.002 inch tolerance range requirement.
S ,

n
Completed By Date *

Approved By Date
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. 'i -
DAf4 SHEET II '.
CLOSURE STUD ELONCATION DATA (Cont'd) -

. . .,

N 1 2 3 4 5 6 7 8 9-

E
SECOND PASS CORRECTED (IF REQUIRED),

"
STUD AVERAGE ELONGATION AVERAGE

GROUP 110LE PRE-LOAD ELONCATION ELONCATION CAT.CULATED CACE ELONCATION CALCULATED
NO.'S READING READING (Col. 4 minus Col. 3) ELONCATION READING * (Col. 7 minus Col. 3) ELONCATION*

55
19 56

57
58 1

20 59
,

60

'NOTES: 1. All dimensions are in inches. -
,

2. All measurements are made from the stud reference surface with a handheld depth gage.
3. The target elongation is 0.047 inches.
4. Individual stud elongation (co? no. 5 or 8) must meet the +0.004/-0.004 inch tolerance

*

.,, range requirement.
7 5. Group stud elongation (column 6 or 9) must meet the 40.004/-0.002 inch tolerance range requirement.
o
u
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'1. 0 PURPOSE'
,

[**7
This; procedure defines the operation of the follouing:

'

g;
Section ' 'Equipment .

New Fuel Elevator (FHCR-6) 6.0
'

.

[ Fuel Transfer Carriages and Upenders - |.

. .(FHCR~4A and 43)
~ 7.0 ;

,
7

1 . ;
Main Fuci Handling Bridge '(FHCR-1) 3.0 -

,

Spent Fuel Handling Bridge (FHCR-3) 9.0 ,

1

10.0-Auxi,iary Fuel Handling Bridge (FHCR-2)l

Miscellaneous Fuel Handling Tools 11.0

Auxiliary Building. 0verhead Crane (FHCR-5) 12.0
s

' Auxiliary Building Missile Shield Crane (FHCR-7) 13.0'

.

;

.

!
t

;:(-

3
'

,

1

;

'

.

.

t

,

,

i

. .

'

~
.

Date 8/10/78'*
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,

2.0 ~DF.SCRIPTION

The operation of equipment. supplied by Stearns-Roger Corpora-

tion is detailed in Stearns-Roger technical manuals. Instruc-
- *:

-

|- tions for each operation described in this procedure should be
'

.-

% written following these manuals and with due regard to the

applicability of the other references listed. Handling pre-

cautions and methods described herein apply as well to equiva-

lent operations performed with equipment furnished by other

than B & W. Fuel storage design is capable of storing the

following:

* a. Sixty-six fuel assemblies in dry storage.

b. Two hundred forty fuel assemblies it the spent fuel storage

pools and 16 failed fuel canisters.

Seven fuel' assemblies in the fuel tra asfer canal, includingc.

one failed fuel detection container.
.

2.1 The new fuel elevator, located at the east end of the spent fuel

pool *, is utilized ,for' receiving new fuel e1.e'ments and position-
'

ing tae fuel .sdemats for transfer by the spent fuel bridge.

2.2 The transfer ca.t.-isges and upenders transf' r fuel assemblies toe
'

and from the fuel transfer canal and spent fuel pool "A". These

. units consist of transfer carriage, carriage actuating system,
'

fuel basket, basket rotating system, and control panels. Refer

to Enclosure 1.

2.3 The main fuel handlira bridge which transfers fuel asse=blies
.

between the reactor ve2sel and the fuel transfer station is

equipped with two trolley-mounted hoist mechanisms. One (fuel
!

ihandling mechanism). has a fuel grapple and the second (for ;
,

1

.

Page-2 FP-601 Date 8/2S/74
i
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.

.
-

control rods) houses the control rod grapple. Mandatory slow

zones are provided for the hoisting mechaniscs'as the grapples

approach the core ~and fuel baskets, and during insertion of

fuel, co'ntrol rod, and orifice rod assemblies.

! 2.4 The spent fuel handling bridge is utilized for t ansferring new

_I .and spent fuel within the spent fuel pools.

2.5 The auxiliary fuel handling bridge in the reacter building has

only one trolley-mounted heist cechanism equipped with a fuel
.

grapple; it is used primarily for shuffling or rearranging

' partially spent fuel asse=blics from one position to another

in the core.

2.6 .The auxiliary building overhead crane is utilized for handling

new fuel during receipt of shipping and handling of fuel elements

during inspection and placement into storage.

(
2.7 The auxiliary building missile shield crane is used , in conjunc-

tion with the auxiliary building overhead crane, for the placement

and removal of the spent fuel pool missile shield panels. The

missile shield crane is also used for movement of miscellaneous
.

-equipment for maintenance or-testing.
'

.

.

[

.

_fage ~ 3 FP-601 Date 8/10/78 .)
-

r .. - r, ;

- -
, . - _ _ - .- - , .I

_



T

3.0 REFERENCES

3.1 Stearns-Roger Technical Manuals

3.2 FSAR Section 9.6

- 3.3 FP-302, Fresh Fuel Receipt, Inspection, Inventory,

Documentation and Storage:-

3.4 FP-300 Series (Preparation for Refueling) Refueling

Procedures of Volume VII of the Plant Operating

Qaulity Assurance Manual

3.5 Technical Sepcification 3/4.9 (Refueling Operations)

3.6 SP-434, Fuel Storage Pool Missile Shields

a

Page 4 FP-601 Date 8/10/78
Rev. 6
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' , 4. 0 LIMITS AND PRECAUTIONS

4.1 NEW FUEL ELEVATOR

4.1.l' The fuel elevator shall be closely observed during all elevator

~

,

operations. :
.{. 4.1.2 Do'not move overhead crane (bridge or trolley) when a fuel

.

assembly is attached and suspended inside the new fuel elevator.

4.1.3 The fuel elevator shall be stored in the full "Down" position.

'

when not in use.
'

4.1.4 There are interlocks to prevent the spent fuel bridge from hitting

the fuel elevator in the "Up" position.

I- 4.2 FUEL TRANSFER CARRIAGES AND UPENDERS

4.2.1 Delay movement of the transfer carriage for at least 30 seconds

after the "Upender Down" signal, in order to assure the carriage
*

,

,

'
is completely down.

4.2.2 Operators shal.1 establish com=unications between the spent fuel

area and reactor building (RB) and be in complete agree:ent

before transferring the carriages between the two control points.I

4.2.3 Communications shall be established between the fuel handling |

operators and the Nuclear Operator in th,e Control Center during

all fuel movement. '

4.3
'

FUEL HANDLING BRIDGES AND HOISTS

4.3.1 Fuel handling controls are interlocked so that:,

:

da. With the fuel grapple mechanism." Engaged , move.ent of the

bridge or trolley is permitted only with the techanis: in

the full "Up" position.

[ b. With tk: fuel grapple mechanism " Disengaged", move ent oft

| -

.

raising the; the bridge or trolley is permitted ,without .

.

L disengaged grapple entirely up into the mast.

Page 5 FP-6C1 Date 6/22/76
' -

. Rev. 3
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.. .

.

c. No simultaneous movement of the bridge trolley and hsist

is permitted.

d. .Hard stops are provided to prevent raising the fuel assembly
_

"

,
above minimum shielding depth (9 ft.' minimum it the fuel

h' transfer canal).

*
,

.

i

. .

>

1

i.
.

.

1

.

.

.

*
i

*
.

;
-

.

.

4

.

..
,

. .

-
,

.

d
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, I

*

.

e. The grapple mechanism cannot be disengaged by operator

error or electric or hydraulic failure when the grapple

is leaded.
.

[ 4.3.2 Only qualified bridge operators, as determined by the Operations

'I Superintendent, shall ' operate the fuel handling bridges.

(TS) 4.3.3 When two irradiated fuel assemblies are being handled within

the fuel transfer canal, a minimum separation of 10 ft. shall

be maintained between the assemblies at all times. Irradiated
.

fuel assemblies may be handled with the auxiliary bridge hoist

provided that no other irradiated fuel assembly is being handled

in the core.

4.3.4 The bridges shall not be lef t unattended unlass the grapple is

disengaged and in the full "Up" position, and the equipment is

de-energized.

4.3.5 Do not operate the fuel handling equip =ent while any interlock
.

is bypassed or inoperative unless done under close supervision.

Manual operation is preferred to bypassing the interlocks.

4.3.6 Trolleys shall be clear of the transfer tube axis whenever the
,

transfer baskets (upenders) are operated.
'

4.3.7 Cover the control rod ca'st index scale when not in use to prevent

reading the wrong index scale when =oving fuel asse=blies.

4.4 AUXILIARY BUILDING OVERHEAD CRANE (F~dCR-5)

4.4.1 The operator (s) should give rigid adherence to proven safety

rules and practices per the Florida Power Corporation Accident

Prevention Manual.

.

-

Page 6 FP-601 Date 4/20/78
Rev. 4

r



,

4.4.2 That area north and west of the cask loading area

is protected by limit switches to prevent the opera-
.

tion of the overhead crane. When it is necessary to,(
'a operate within this area, the limit switches may be

bypassed with a " Restricted" push button incorporated

on the push button control station.

4.5 Auxiliary Building Missile Shield Crane (FHCR-7)

Loads in excess of 2750 lbs., except for movement of4.5.1

the missile shields as necessary for .iccess to the

fuel assemblics, shall be prohibited from travel over

fuel assemblies in the storage pool.

4.6 Radiation Work Permit (RWP) secured, if necessary, prior

to the movement of any fuel or rod assemblies.

Date 8/10/78FP-601Page 7 Rev. 6
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5.0 SET POINTS

5.l' ' Overload on fuel 2filon (switch #4) is 2880 lbs. d::y, A lbs.

wet. (See Note 1 below for calculation of wet weight.)

_ 5.2 Low load on fuel Dillon (switch #1) is 600 lbs. }

_ 5.3 Dillon switch #3 is B lbs. (See Note 2 below for calcula-

' tion of pounds.)
,

5.4 Overload on rod Dillon .(switch #2) is 2650 lbs.

5.5 Low load on rod Dillon (switch #1) is 1800 lbs.
.

_

NOTE 1: Measure weight of fuel assembly with mast moving up without

control component (orifice rod weight in water = 12 lbs.);

add 250 lbs. ~~

A = weight of fuel asse=bly + + 250 lbs.

NOTE 2: Measure weight of fuel assembly with mast moving dcwn without
*

control component and subtract-130 lbs.

B = weight of fuel assembly + - 130 lbs.

Weight moving up is more than saight moving down.

.

.

.

..

.

.

.

Page 8 FP-601 Date 6/20/78.
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PROCEDURE
.

6.0 NEW FUEL ELEVATOR (FHCR-6)

6.1 STARTUP OF THE NEW FUEL ELEVATOR -

-
-

!_ 6.1.1- Close breaker (3AL) at 480V reactor MCC-3B-1.
~

::
*

6.1.2 Operator is in position to observe all elevator movement.
'

6.1. 3 ' Spent fuel bridge is away and clear of the new' fuel elevator.

6.2 LOWERING A FUEL ASSDBLY

6.2.1 Depress " Raise" button. (Elevator will stop when it reaches

its upper end limit.)
.

6.2.2 Position the fuel assembly over the elevator with fuel assembly

-ID number facing west.

6.2.3 Slowly lower the fuel assembly into the elevator per Section 12.2.

,.
.

J

6.2.4 OPTIONS: Control rod assemblies (CRA's), orifice rod assemblies

(ORA's), burnable poison red asse=blies (3PRA's), and
,

axial power shaping rod assemblies (APSRA's) should be

* inserted into the fuel assembly while the fuel assembly

and elevator are in the "Up" position.

'

|6.2.5 Depress "Down" button. (Elevator will stop when it reaches

* its'down limit.)

|6. 2. 6 , .The fuel assembly is ready for transport by the spent fuel

bridge. .

6.3 RAISING A FUEL ASSE4BLY

6.3.1 Depress "Down" button. .(Elevator will stop when it reaches

its down limit.) .

.

'
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6.3.2 Put the fuel assembly into the elevator per Section 9.3 or 9.7.
,

6.3.3 Depress " Raise" button. -(Elevator will stop when it reaches

its up limit.)

_

CRA's, ORA's, BPRA's, and APSRA's may be_re=oved7 6 3.4 OPTIONS:

.f from the fuel assembly while the fuel assembly and

elevator are in the "Up" position.

6. 3. 5. The fuel assembly is ready for lif ting by the auxiliary building

overhead crane.

6.4 SHUTDOWN OF THE NEW FUEL ELEVATOR

6.4.1 Determine the elevator is in the full "Down" position.

6.4.2 Open breaker (3AL) reactor MCC-3B-1.

,
,

e

.

.

*
.

.

-
.

.

-
.

. .

,

.

Page 9a: FP-601 Date 12/'/73
Rav. I

l



-

.

7.0 FUEL TRANSFER CARRIAGES AND UPENDERS (FECR l.A and 4B)

7.1 STARTUP OF THE FUEL TRANSFER SYSTEM

NOTE: If any applicable step cannot be successfully coepleted,

- the operator shall notify his immediate supervisor.

:] The supervisor will assume responsibility for evaluation

of the difficulty and initiation of action to rectify*

the problem.

7.1.1 Transfer tube cover plates should be off and the transf er canal
'

at least partially filled with water.

7.1.2 Transfer tube valves should be open with an "Open" indication

on the panels 'in the spent fuel pool.

7.1.3 Check water level in each hydraulic reservoir; assure 93"
.

filled (estimate).

7.1.4 Close the main feeder breakers:

a. Panel 3A (North) Reactor MCC-3A-1 (4AL)

b. Fanel 3B (South) Reactor MCC-3B-1 (4AL)

7.1.5 At the control panel, auxiliary building:

a. Turn on air valve at bottom of panel.

b. Turn on the local breakers.

c. Turn off heaters inside cabine,t using toggle switch on

outside of cabinet.

7.1. 6 The following lights on the panel should be illu=inated:

'

(See Enclosure 1.)

a. " Power _On" (opal)

b. " Frame Down" (green)

c. " Carriage at Pool" (green) .

' " Transfer Tube Valve Open" (red) SFV-119 and/or SFV-120..

e. " Low Hydraulic Pressure" (red)

Page 10 FP-601- Date 6/22/76
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.

f. 'The remaining lights (PUSH-TO-TEST) are off and have been-
,,,

.i

tested to verify operation.

7.1. 7 The " Hydraulic Pump Start" push buttons should not be illuminated

and the pump. selector switch is in the "Off" position.
,.

-7.1.8 The key-operated " Carriage Interlock" is in the "Run" position

and.the key removed.,

7.1.9 The carriage selector switch is in " Pool" position.
.

7.1.10 Place the hydraulic pump selector switch to " Auto"; the pump
.

will start on the pool side. Verify that the push buttons are

illuminated and that pressure is between 180-200 psig.

7.1.11 At the control panel in the RB, turn on the local feeder breakers.

a. Panel 4A (North), ACDPr3 Breaker #3

b. Panel 4B (South), ACDP-3 Breaker #4

7.1.12 The following lights on the control panel should be illusinated:
.

(See Enclosure 1.)
.

a. " Power On" (opal)

b. " Frame Down" (green) -

c. " Low Hydraulic Pressure" (red)

d. The remaining lights (PUSH-TO-TEST) should be off.
.

7.1.13 The " Hydraulic Pump' Start" push buttons should not be illu=inated

and the pump selector switches should be in the "Off" position.

7.1.14 The " Carriage Control" switches are in the "Off" position.
.

I

7.1.15 The key-operated " Carriage Interlocks" are in' the "Run" position

and the keys removed.

.

.
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7.1.16 Place the hydraulic, pump selector switch to " Hand", push the
'

pump " Start" buttons, and verify.that the " Start'' push buttons

are illuminated and that pressure is between 180-200 psig.

7.1.17 Place the hydraulic pump selector switches to " Auto".

7.1.18 Place the " Carriage Control" switch to the "On" position and .

,.-

verify that the " Carriage control" light is illuminated on the

panel in the spent fuel pool.

7.1.19 Verify startup in accordance with the above steps by co=pletion
jof Enclosure 12A.
I
!7.2 SPENT FUEL POOL TO FUEL TRANSFER CANAL *

7.2.1 Spent fuel bridge is away and clear of upender. -

7.2.2 Push " Frame Up" push button (yellow). Basket will start up.

" Frame Down" light (green) will go out. Basket will attain .

vertical position. " Frame Up" light (red) will be lit.

7.2.3 Deposit fuel assembly in the upender and move bridge away from i

and clear of transfer station.

7.2.4 Push " Frame Stop" push button (to relieve piston pressure). |
,

j 7.2.5 Push " Frame Down" push button (blue). Basket will start down.

7.2.6 Determine " Frame Down" light (green) is.on.

I 7.2.7 Operator (S), spent fuel area, establishes communicati:ns with

!

operator (R), RB control panel operator. l
,

.

.

1

. |

|

.

'
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7.2.8 Opera *or (R)
,

7.2.8.'l' Determine fuel transfer station area is clear.

7.2.8.2 " Frame Down" light (green) is on.

7.'2.8.3 Hydraulic pump selector is on " Auto". ]_.

* '

7.2.8.4 " Carriage Control" is in "On" position. [" Carriage Control"g
.

light (green) on spect fuel panel will be illuminated.]

7.2.8.5' Inform cperator (S) of transfer permission.

7.2.9 operator (S)

7.2.9.1 Deter =ine hydraulic pump in " Auto" mode.

7.2.9.2 Place " Carriage Control" to " Reactor".

7.2.9.3 Depress " Carriage Start" push button (green).

7.2.9.4 Determine " Carriage at Pool" . lamp goes out; carriage is moving

towards reactor; and " Carriage at Reactor" light (red) is on.

7.2.10 Operator (R),-

7.2.10.1 Deter =ine hydraulic pump starts automatically, carriage is at
.

its station, and " Carriage at Reactor" light (green) is on.

7.2.10.2 Place " Carriage Control" to "Off" position.

7.2.10.3 Push "F'rame Up" push button (yellow) . -

7.2.10.4 When upender is up (vertical position), "Frace Up," light (red)

is en and " Frame Down" light (green) is off.

, NOTE: Operator ('R) can stop carriage at any ti=e by placing

" Carriage Control" to "Off" position.

7.3 FUEL TRANSFER CANAL TO SPENT FUEL POOL .

- NOTE: Assumption made, spent fuel asse=bly is in the upender

~

and main fuel handling bridge is away and clear of

transfer station.
,_

_

.
.

,
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.

7.3.1 Push " Frame Stop" push button (red) to relieve piston pressure.

7.3.2 Push " Frame Down" push button (blue). Determine that basket

starts down, " Frame Up" light goes out, upender attains hori- |

,. .

y zontal position, and " Frame Down" light (green) is_on.
.

r- 7.3.3 Operator (R)

7.3.3.1 Establish communications with spent fuel area operator (S)

and inform of readiness to transfer.
.

7.3.3.2 Place " Carriage Control" switch to "On".
,

7.3.4 Operator-(S)

7.3.4.1 Determine the following:

a. Spent fuel bridge is away and clear of transfer station.

b. " Frame Down" light is on.-

c. " Carriage Control" switch to " Pool".

,- d. " Carriage Control" light (green) is on.

e. " Carriage at Reactor" light (red) is on.

7.3.4.2 Depress " Carriage Start" push button (green).

- 7.3.4.3 Determine the following:
.

a. " Carriage at Reactor" light (red) go'es out.

b. Carriage is moving towards pool. '
.

c. '" Carriage at Pool" light (green) is on.

d. Hydraulic pu=p automatic start..

7.4 REMOVAL OF UPENDEP. INNER BASKET

7.4.1 Position the fuel transfer carriage at the fuel transfer station

in the fuel storage pool.

7 .'4. 2 Actuate the upender and raise to the vertical position.
,

. .

!

|
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7.4.3 Using the long-handled tool with the straight hook attached,

release the Laner fuel transfer basket lock. (Lock is attached

to the upper end of the fixed outer fuel transfer basket.)

- 7. 4. 4 ' Engage hook in lock actuating chain and pull ' chain _ upward. (This

h.- disengages chain from its lower locking bar.) |

'7.4.5 When lock actuating chain,is at its maximum "Up" position,

engage chain in the upper locking bar. This holds the inner

basket lock in its disengaged position.

7.4.6 Atta'ch handling sling to the inner basket removal tool by use

of stainless steel shackle and sling to dynamometer which is

attached to missile shield crane hook.4

7.4.7 Check inner basket grapple to ensure that it is in the unlocked

position by verifying:

r a. Forked locking bar is disengaged from lifting shaft.

b. Lifting shaft is rotated 900 clockwise to the unlocked

*

position.

c. Lif ting shaf t is free to move vertically up and down through

the bushings. | I

7.4.8 Lower imaer basket grapple tool into position on top of the j

inner fuel transfer basket using t,he missile shield crane. (The

long-handled tool with its straight hook is used to position

the grapple on. top of the inner basket and ensure that the

.

.

.

.

.
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grapple locating lug engages with the locating notch in the

fixed outer basket.)

7.4.9 Engage the straight hook in the lifting lug eye.

7.'4.10 Rotate lifting lug '900 counterclockwiseuntilthes}haftstop.

~
'

pin comes in contact with its fixed stop. This operation.g

positions the lifting shaft locking cams in their locked position. |

7.4.11 Engage the straight hook in the forked locking bar positioning

eye.

7.4.12 Lif t the tool upward until the forked locking bar is engaged

with the flats on the grapple lifting shaft. |

7.4.13 Start hoist and raise the inner fuel transfer basket out of the

canal. Load on dynamometer will be approximately 750 lbs. |

NOTE: Basket and grapple shall be washed down prior to their

removal from the pool.

7.5 INSERTION OF UPENDER INNER BASKET

7.5.1 Attach inner basket grapple to the inner fuel transfer basket as

noted in Section 7.4. (inner basket loching notch must be
.

positioned to engage with the desired inner fuel transfer basket

lock.) -

.

7.5.2 Attach lif ting sling to grapple and sling to dynamometer placed

on missile cra'ne hook. Lower the transfer basket down into the,

pool directly over the empty fixed outer basket.

,

.
1

I

.

'
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NOTE: The long-handled tool with its straight _ hook is used

to guide and position the inner basket into the fixed

outer basket.

7.5.3 Continue to lower basket until the load sensing deyice indicates

.t zero load and slack is in the cable.
a

7.5.4 Using the long-handled tool with its straight hook, engage the

hook with the forked locking bar positioning eye.

7.5.5 Pull upward and disengage the forkea locking bar from the flats

on the lifting shaft.

7.5.6 Engage the straight hook in the lifting lug eye.

~ 7.5.7 ' Rotate lifting lug 90 clockwise against its stop. (This will
'

position the lif ting shaf t locking cams in their unlocked position.)

7.5.8 Start hoist and take up slack in cable.

7.5.9 Continue raisin'g until grapple is disengaged fro = basket.

'
'

Load on dynamometer should read approximately 75 lbs.NOTE:
.

during grapple removal.

7.5.10 Raise grapple out of p~ool, wash and remove handling sling, and-

sf .
~

,

e store.

7.5.11 Release the inner basker lock from its unlocked to its locked

pos'ition. , This is accomplished by using the long-handled tool
,

'

with its straight hook.-

.

.

.

.

:
1
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7.5.12 Engage hook in lock actuating chain and pull upward. (This

disengages chain from its upper locking bar.) |

7.5.13 After chain is disengaged from the upper locking bar, hold chain

_
away from basket and lower it until it can be engaged with the

_

-

.- lower chain locking bar.
'.

7.5.14 Remove hook from chain.

7.5.15 Raise long-handled tool up out of pool, decontaminate per Che= Rad

Section, and store. |
.

7.6 SHUTDOWN OF THE FUEL TRANSFER SYSTDi

7.6.1 When the transfer system is to be secured, transfer the carriage

tothepool,closethetransfertubevalve,anddehar=inethat

the " Valve Open" light is off.

7.6.2 Place the hydraulic punp selector switch to "Off'!.

7.6.3 Place the " Carriage Control" switch to "Off".

7.6.4 Open the main breaker on the control panel.

7.6.5 Close the air supply valve at the bottom of the control panel.

7.6.6 Energize heater strips (inside cabinet) with toggle switch on
.

right side of panel.
.

7.6.7 Turn off feeder breakers.

.

.

.

.
*
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8.0 MAIN FUEL HANDLING BRIDGE (FHCR-1)

8.1 'STARTUP OF THE MAIN FUEL HANDLING BRIDGE

See Enclosures 2A, 2B, and 2C1. ,

NOTE: Bridge shutdown mode can be obtained from the Main*
,,

~

Fuel Handling Bridge Log Sheet attached to the Bridge*

._

'.
Console.

8.1.1 If th'e main fuel handling bridge is currently in the long-tern

shutdown condition, startup will be acconplished using the long-

term startup procedure (Enclosure 8). -

8.1.2 If the main fuel handling brid'g'e'is currently in the short-term

shutdown condition, startup will be acco=plished using the short-

term startup procedure (Enclosure 7).

.

.

-
.

.

.
.

.

.

:

.
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8.2 FUEL TRANSFER CARRIAGE TO CORE

.
8.2.1 OnapanelintheRB,pushthe"FrameUp" button.}The" Frame

Down" light will go off when the frame starts moving. The7
'"
.

" Frame Up" light is illuminated when the frame reaches a vertical

position.

8.2.2 On the main fuel bridge, determine that the " Grapple Up Disengage"
.

light and the'" Control Rod Tube Up" light are illuminated.

8.2.3 Move the bridge Left or Right and the trolley Forward or Reverse

as required to position the bridge and trolley on the index marks

for thb basket.

.

<

..

*
.

.

.

.

i
.

1
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- 8.2.4 Push " Jog Down" button on pendant control; the " Grapple Up ,

|

Disengage" light will go off when the hoist starts moving. The J
O

hoist will continue down- [and will not stop when it reaches the

- " Unloaded Slow Zone" (yellow indicating light)] unt 1 the load

:- cell reads approximately 600 lbs., then the hoist will stop and

the " Low Load" and " Grapple Tube Down" lights will be illuminated.
;

Check the "Z-Z" axis ~ tape to verify that the grapple is fully

down.
.

NOTE: If grapple cannot be seated on fuel asse=bly, perform the

following as necessary to seat grapple:

Recheck indexed position of bridge and trolley. |a.

|

Manually rotate mast back ind forth and atteGpt to -

seat grapple,

b. Using manual override (handwheel), adjust bridge and
a

trolley. . Position as necessary to seat grapple. !
.

*c. If above operations are successful, =ake note of bridge

and trolley positions if out of indexed position.

Evaluate and determine cause of misalign=ent befora

attempting to hoist fuel acsanbly.

8.2.5 Place the grapple control to the " Engaged" position; the " Dis-

engaged" light will go off and the " Engaged" light will be illun-

inated.

8.2.6 Push the " Jog Up" button on the pendant c:ntrol; the " Low Load"

light will go off when the hoist starts moving. The load should

read approximately 2,575 lbs. (2,450 without CRA) when the full

weight of the assembly is lifted. Raise the elenent until the

" Grapple Tube Up" light is illuminated.

.
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8.2.7 Move trolley Forward or Reverse and bridge Right as ' required

to position the., bridge and trolley on the index marks for the

desired core position.

9.2.8 Rotate the hoist control handle to the "Down" position and the

'

1 " Grapple Tube Up" light will go off when the hoist' starts moving.
.

The hoist will continue down until the grapple reaches the grapple

loaded core slow zone ~(bottom of assembly approxi=ately 11 in.

above core). When the grapple stops, push the " Jog Down" button

on the pendant control. When the load cell reads approximately

600 lbs., the hoist will stop and the " Low Load" and " Grapple

Tube Down" lights will be illuminated.

NOTE: Seating of asse=blies has been a generic problem. If the

assembly does not seat properly, try the following:

1. If fuel assembly hang-up is erperienced at the spacer
,

grid elevation, do not rotate the =ast or fuel assembiv.

*

Try the following action:

a. Reverse the motion of the fuel assembly until the
,

.

underload or overload is. relieved, then shake the

cable supporting the assembly, then proceed with

raising or lowering the assembly.
-

.

b. If the fuel assembly hangs up at the same location
.

af ter trying Step 1(a) above a couple of times,

repositica fuel assembly in " full up" or " full down"

position, then reindex the bridge or trolley or both

and atte=pt to proceed with fuel covement. DjlNOT-

bypass interlock, preventing si=ultaneous horizontal

and vertical motion. The magnitude and direction of '
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the reindexing will have to be determined on an

individual case basis, but should generally be

less than one-half inch.

. 2. Iffuelassemblyhang-upisexperienced}at the spacer
'

. grid elevation and the methods defined above do not

permit fuel assembly insertion / withdrawal, try the

following action:

a. For Insertion of Fuel

1. Place the fuel asse=bly in a temporary storage

rack in the transfer canal.

2. Insert the proper fuel assemblies adjacent to

the location experiencing difficulty; see

Enclosure 14. At least two rows should be

installed as indicated on Enclosure 14.

3. Bring the fuel asse=bly experiencing the diffi-

culty back into the core and attempt reinser-

tion..

b. For Withdrawal of Fuel
-

.

1. If the assembly to be withdrawn has two or

three a' jacent locations e=pty, attempt tod

remove the adjacent fuel assembly (ies) . With

~

three or four adjacent locations empty, attempt
i

to withdraw the proble: assembly. If the assembly

.

to be withdrawn has one or two adjacent locations

empty, establish the *:oxed-in" configuration by

replacing the one or two adjacent fuei assemblies,

then try to withdraw the problem assembly.
'
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2. Repeat Step 1(a) above, then attempt with-
. .

drawal.

3. If the fuel asse=bly still cannot be withdrawn,
,

. repeat Step 1(b) above. ] .
_

- c. Recommendations
~

1. If continuous underload set point tripping

occurs when a fuel essecbly is within one (1)

inch of its seating position, the hoist inter-
4

lock bypass may be used.*

2. Record the maximum Dillon gauge and "Z-Z" tape

readings at the time of any overload / underload

trip.

3. A, precaution which deserves added e=phasis is

the proper indexing of the bridge systen. Visual
,

checking on the tracks is rece== ended.

4. Have an underwater TV camera and gear available

in the R3 for inspection, if need2d.

8.2.9 Check the "Z-Z" axis tape to verify that the asse:bly is seated.

Place the' grapple control to the " Disengaged" pesition. The

.

.

.

.
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" Engaged" light will go off and the " Disengaged" light will be<

.

illuminated.

8.2.10 Push the." Jog Up" button on the pendant control; che " Low Load"

_ and " Tube Down" lights will go off when the h61st s} tarts moving.
~

$ The load cell should read approximately 900 lbs. when the weight
k

- of the grapple tube is lifted. Approximately 11 inches above
,

the core the hoist will leave the slow zone and the hoist control

handle may be used to raise the grapple. Raise the grapple until

the 6oist stops and the " Grapple Up Disengage" light is illumi-

nated.

8.3 CORE TO FUEL TRANSFER CARRIAGE

8.3.1- On the main fuel bridge, determine that the " Grapple Up Disen-

gage" light and the " Control Rod, Tu.be Up" ligh't are illu=inated.
,

.

-. 8. 3. 2 Move the bridge Left or Right and the trolley' Forward or Reverse
.

as required to position the bridge and trolley on the index marks

for the desired core position.

'

8.3.3 Rotate the. hoist control handle to the "Down" position; the

" Grapple Up Disengage" light will go off when the hoist starts

moving. The hoist control handle can be used to lower the hoist

until.the hoist enters the grapple unloaded co,re slow zone

approximately l'1 inches above the core and stops. Push the
.

: " Jog Down" button,on the pendant control and lower tha grapple.

When the load cell reads approximately 600 lbs., the hoist will

stop, the " Low Load" and, " Grapple Tube Down" lights will be

illuminated. Check the "Z-Z" axis tape to verif'y that the
i

! . grapple is fully down.

NOTE: See note in Section 8.2.4 if grapple does not seat.

| '

*
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8.3.4 Place the grapple control to the " Engaged" position; the

" Disengaged" light will go off and the " Engaged" light will

be illuminated.

8.*3.5 Pushthe"JogUp"buttononthependant'centrol;th]e"LowLoad"

$ and " Tube Down" lights will go off when the hoist starts to
'

I
move. The load cell reading will increase to approxicately

~

2,575 lbs. when the full weight of the assembly is lifted.'

(

After leaving the grapple loaded core slow zone (bottom of
a

assembly approximately ll inches .above core), use the hoist

control handle to raise the assembly r.ntil the hoist stcps

and the " Grapple Tube Up" light is illuminated.

8.3.6 Move the bridge Left and the trolley Forward or Reverse as

required to position the bridge and trolley on the index

marks for the basket. Determine that the " Carriage at Reactor"

and " Frame Down" lights are illu=inated.

8. 3. i. Push the " Frame Up" button; verify that the "Fra e Dewn" ligat

goes off when the frame starts =oving and the "Frs=e Up" light
.

is illuminated when the frame reaches a vertical positien.

8.3.8 Push the " Jog Down" button on the-pendant control; the " Tube

Up"* light will go off when tube starts moving. Monitor the

, Dillon indicat6r. When the load cell reads approx 1=stely 600

lbs., the hoist movement will stop and the " Low Load" light will

be illuminated. Check the "Z-Z" axis tape to verify that the

assembly is seated. I

'

NOTE: See note in Section 8.2.8 if fuel assembly does not seat.

8.3.9 Place the grapple control to the " Disengaged" position; the !

" Engaged"' light will go of f and thh "Disengag'ed" light will
~ |

'

be illuminated. Push " Jog'Up" button on pendant control; the

Page-21 FF-601 Date 6/22/76
,

Rev. 3

. - -



.

" Low Load" light will go off when the tube starts moving.

Raise the tube cotil the hoist stops and the " Grapple Up

Disengage" light is illuminated.

- 8.3.10 Move the trolley Forward or Reverse and the bridge Right as
.

_

required to move the' bridge and trolley away from basket.:.-
' *

8.3.11' Push the " Frame Stop" button to release the hydraulic pressure

on the pisten. Wait approximately 15 seconds to allow the

pressure to decay, then push the "Fra=e Down" button. The
.

" Frame Up" light will go off when the frame starrs moving and

the " Frame Down" light will be illuminated when the frame

reaches a horizontal position.

8.4 FUEL TRANSFER CARRIAGE TO FUEL TRANSFER STORAGI RACK

.

8.4.1 ' On the panel in the RB, -push the "Fra=e Up" button. The " Frame

Down" light will go off when the frame starts toving and the-

"Fra=e Up" light will be illuminated when the fra=e reaches a

vertical position.
.

8.4.2 On the main fuel bridge, determine that the " Grapple Up Disen-

gaFe" light and the*" Control Rod Tube Up" light are illuminated. |

'
.

8:4.3 Move the bridge Lef t 'and the trolley Forward or Reverse as

-required to position the bridge and trolleF on the index marks

for the basket (s) . .

8.4.4 Push the " Jog Down" button on the pendant control; the " Grapple

Up Disengage" light will go off when the toist starts moving.

Monitor the Dillon indicator. When load cell reaas approximately

600 lbs., the hoist will stop and the " Lor Load" light will .
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be illu;ninated. Check the "Z-Z" axis tape to verify that the

'

grapple is fully down.

NOTE: See note in Section 8.2.4 if grapple does not seat.

8.4.5 Place the grapple control to the " Engaged" position; the " Dis--

- engaged" light will go off and the " Engaged" light will be

illuminated.

8.4.6 Push the " Jog Up" button on the pendant control; the " Low Load"

light will go off and the Dillon indicator reading will increase

when the hoist starts to move. The load cell should read

approximately 2,575 pounds when the full weight of the assembly

is lifted. Raise the assembly until the hoist stops and the

" Grapple Tube Up" light is illuminated.

8.4.7 Move the trolley Forward or Reverse and the bridge Right as

required to position the trolley and bridge on the index marks

for the desired rack position. .

8.4. 8 . Push the " Jog Down" button on the pendant control; the " Grapple
*

Tube 'Up" light will go' off when the hoist starts =oving. When
*

the load cell reads approxi=stely 600 pounds, the hoist vill

stop and the " Low Load" light will be illuciinated. Check the
'

"Z-Z", axis, tape to verify that the asse=bly is seated.
NOTE: See not'e in Section 8.2.8 if fuel asse=bly does not seat..

8.4.9 Place the grapple control to the " Disengaged" position; the

" Engaged" light will go off and the " Disengaged" light will be

illuminated.

~

8.4.10 Push the " Jog Up" button on the pendant control; the " Low Load"

light will go off when the hoist starts to move. The load cell

should read approximately 900 poun'ds when the weight of the

grapple tube is lifted. Raise the tube until the " Grapple

Up Disengage" light is illuminated.
,
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8.4.11 Push the " Frame Down" button. The " Frame Up" light will go
.

off when the frame starts moving and the " Frame Down" light
,

will be illuminated when the frame reaches a horizontal posi-

. tion.
,

. .

8.5 FUEL TRANSFER STORACE RACK TO CORE..

'.
NOTE: If the main bridge is not available to transfer fuel

from the fuel transfer storage rack to the core, the

auxiliary bridge may be used'provided the main bridge
.

.

end of the transfer canal.
.

is moved to the east

8.5.1 On the auxiliary fuel bridge, deter =ine that the " Grapple Up

Disengage" light, the " Control Rod Tube Up" light, and if the

TV is installed, the "TV Cylinder Up" light are illu=inated.

8.5.2 Move the bridge Right or Lef t and the trolley Forward er Reverse

as required to position the bridge and trolley on the index = arks

for the desired rack.

8.5.3 Rotate the hoist control handle to the "Down" position; the

" Grapple Up Disengage" light will go off when the hoist starts

moving. The hoist control handle can be used to lower the hoist
.

until the hoist enters the grapple unloaded core slow :ene

approximately 11 inches abdve the core and stops. Push the
.

I
-

.

" Jog Down" button on the pendant cortrol and lower the grapple.
,

k' hen the load cell reads approxinately 600 lbs. , the hoist will

stop. the " Low Load" and " Grapple Tube Down"*1ights will be

illuminated. Check the "Z-Z" axis tape to verify that the
,

i
grapple is fully dos {.

1
NOTE: See note in Section 8.2.4 if grapple does not seat. j

.
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- 8.5.4 Place the grapple control to the " Engaged" position; the :
'*

" Disengaged" light stil go off and the " Engaged" light will

be' illuminated. ,

.

*
8.5.5. Push the " Jog Up" button on the pendant control; the " Low Load"--

.

f- - light will go off and the Dillon reading will increase when the
-

hoist starts moving. The load cell should read approxt:ately '

;

i '

.

>

1

.

(
1

d
.

I*
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4

*
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2,575 lbs. when the. full weight of the assembly is lifted..

Raise the assembly until the hoist stops and the " Grapple

Tube Up" light is illuminated.

-
. 8.5.6 Nove the bridge Right and the trolley Forward or Reverse as

required to position the bridge and trolley on the index = arks..

of the desired core position. -

8.5.7 Rotate the hoist control handle to the "Down" position and the

" Tube Up" light will go off when the hoist starts moving. The
.

hoist will continue down until the grapple reaches the grapple

loaded core slow zone (bettom of assembly approxi=stely 11

inches above core). When the grapple stops, push the "Jeg

Down" button on the pendant control. When the load cell reads

approximately 600 lbs., the hoist will stop and the "Lew Load"

and " Grapple Tube Down" lights vill be illuminated. Check the

"Z-Z" axis tape to verify that the assembly is seated.
.

NOT'.: See note in Section 8.2.8 if fuel assembly does not seat.

8.5.8 Place the grapple control to the " Disengaged" position. The

" Engaged" light will go off and the " Disengaged" light will be.

illuminated.

.8.5.9 Push the ' Jog Up" but, ton 'on' the pendant control; the ":.:w Lead"

and " Tube Down" lights will go off when the hoist starts :vi.g.

The load cell should read approx 1=ately 900 lbs. when the weight

of the grapple tube is lifted. Approximately 11 iaches ab:ve

the core, the hoist will leave the grapple unloaded ccre slow

zone and the hoist control handle =ay be used to raise the

grapple. Raise the tube until the hoist stops and the "Orapple

-Up Disengage" light is illuminated.

'
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8.6 CORE TO TRANSFER STORAGE RACK

NOTE: If the main bridge is not available to transfer fuel
.

from the core to the transfer rack, the auxiliary

- bridgemaybeusedprovidedthemainbridge[ismoved
. -

to the east of the transfer canal..-

8.6.1 On the auxiliary fuel bridge, confirm that the " Grapple Up Dis-

engage" light, the " Control Rod Tube Up" light, and if the TV

is installed, the "TV Cylinder Up" light are illuminated.

*8.6.2 Move the bridge Right or Lef t and the trolley Forward or Reverse

as required to position the bridge and trolley on the index narks.

for the desired core position.

8.6.3 Rotate the hoist control handle to the "Down" position; the
.

" Grapple Up Disengage" light will go off when the hoist starts

moving. The hoist control handle can be used to lower the hoist

until the hoist enters the grapple unloaded core slow zone
l
l- approximately 11 inches above the core and stops. Push the

" Jog Down" button on the penda'nt control and lower the grapple.

When the load cell reads approxi=ately 600 lbs., the hoist will
l

stop and the " Low Load" and " Tube Down" lights will be illumi-
|

nated. Check the "Z-Z." axis tape,to determine that the grapple

is fully down.

NOTE: See note in Section 8.2.4 if grapple does not seat.

8.6.4* Place the grapple control to " Engaged"; the " Disengaged" light

will go off and t'he " Engaged" light will be illuminated.
|

8.6.5 Push the " Jog Up" button on the pendant control. The " Low
:

Load" and " Grapple Tube'Down" lights will go off when the
,. . .

; hoist starts moving. The reading on the load cell will

.

.
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increa'se to approximately 2,575 lbs. when the full weight of.

the assembly is lifted. -After leaving the grapp1'e loaded core

slow zone (bottom of assembly approxi=ately 11 inches above

. core),usethehoistcontrolhandletoraisetheas}sembly
'

until the hoist stops and the " Grapple Tube Up" light is*
e..

.
,

illuminsted.

.

i

,

t

.

i
.

.

.

'
.

,

-
.

,

.

f

.
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8.6.6 .Nove the bridge Left and the trolley Forward or Reverse as
.

required to position the bridge and trolley on the index markt

for the desired rack.
~

8. 6.7 ' Push the " Jog Down" button on the pendant control; the " Grapple-

: ' Tube Up" light will go off when the hoist starts moving. When

the load cell reads approximately 600 lbs., the hoist will stop

and the " Low Load" light will be illuminated. Check the "Z-Z"

axis tape to verify that the assembly is seated.

NOTE: See note in Section 8.2.8 if fuel assembly does not seat. -

8.6.8 Place the grapple cont rol to the " Disengaged" posiskon; the

.
- " Engaged" light will go off and the " Disengaged" light will

As illuminated.-

.

8.6.9 Push the " Jog Up" button on the pendant con *.rol; the " Low Load"

light will go off when the tube start,s moving. Raise the tube
,

until the hoist stops and the " Grapple Up Disengage" light is
.

illuminated.

8.7 FUEL * TRANSFER STORAGE RACK TO FUEL TRANSFER CARRIAGE .

8.7.1 On the main fuel bridge, determine that'the " Grapple Up Disen-

gage" light and the " Control Rod Tube Up" light are illuminated. |
8.7.2 Mov'e the bridge Right or Left and the trolley Forward or Reverse
'

as required to position the bridge and trolley en the index marks.

f for the desired rack.
[ .-
| 8.7.3 Push.the " Jog Down" button on the pendant control; the " Grapple
i

Up Disengage" light will go off when the hoist starts moving.
*

~When the load' cell reads approximately 600 lbs., the hoist will

.
-

.
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stop and the " Low Load" light will be illuminated. Check the.

"Z-Z" axis tapo to determine that the grapple is properly seated

on the fuel assembly end fitting.

- NOTE: See note in Section 8.2.4 if grapple does not seat.

,j Place the grapple control to the " Engaged" position; the " Dis-' 8.7.4

engaged" light will go off and the " Engaged" light will be

illuminated.

8.7.5 Push the " Jog Up" button on the pendant control; the " Low Load"

light will go off and the Dillon reading will increase when the

hoist starts moving. The load cell should read approximately

2,575 pounds when the full weight of the assembly is lif ted.

Raise the assembly until the hoist stops and the " Grapple Tube

Up" light is illuminated. .

8.7.6 Push'the " Frame Up" button. The "Frane Down" light will go off

when the frame starts. moving and the " Frame Up" light will be

illu=inated when the frame reaches a vertical position.

8.7.7 Move the bridge Left and the trolley Forward or Reverse as

required to position the bridge and trolley on the index marks

for the basket.

8.7.8 Push the '' Jog Down" butten 'on the pendant control; the " Grapple

Tube Up" light will go off when the hoist starts moving. When

the load cell reads approximately 600 pounds, the hoist will
'

stop and the " Low Load" light will be illu=inated. Check the

"Z-Z" axis tape to determine that the assembly is seatdd.

NOTE: ..See note in Section 8.2.8 if fuel assembly does not seat.
'

8.7.9 Place the grapple control to the " Disengaged" position; the

" Engaged" light will go off and the " Disengaged" light will

be iiluminated.
-

.
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.8.7.10 . Push the " Jog Up" bu,tton on the pendant control; the "Lew Load"-

lighE.will go off when the hoist, starts moving. 'The load cell

should read approximately 900 lbs. when the weight. of the

: grapple tube is lifted. Raisethetubeuntilthe[hoiststops
~

:.- and the " Grapple Up Disengage" light is illuminated.

8.7.11- -Move the trolley Forward or Reverse and the bridge Right to

move from over the basket.
.

8.7.12 Push " Frame Stop" button to relieve ~ piston pressure.
.

8.7.13 Push the " Frame Down" button. The " Frame Up" light will go off

when the frame starts moving and the " Frame Down" light will be

illuminated when the frame reaches a horizontal positier.

8.8 CONTROL ROD TRANSFER WITHIN THE FUEL TRANSFER CANAL

8.8.1 On the main fuel bridge, deter =ine that the " Control Red Tube

Up" light, the " Control Rod Disengaged" light, the "Teles: pic

Cylinder Up First Stage" light and the " Grapple Up Disengage"

light are illuminated.

.

NOTE: If either the " Engage", " Disengage", or " Test" indicater

lights are not illuminated, depress the "Contr:1 Eed Grapple
*

Reset" push button.
,

NOTE: Sections 8.8.2 thru 8.8.8 nust be completed if teles::;i:

cylinder has not been opera:ed since hydrauli: ;; p vas

*

started or if it has been greater than two hcurs sin:e

telescopic cylinder was last operated. If it has been

operated, proceed to Section S. 8. 9.

.

.

.
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8. 8. 2 - Position the trolley on the "H" core index position. Position

the bridge such that the control rod mast is over the canal

~ floor midway between the core and deep end of the canal.
.. .

1
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8.8.3 Using the pendant control, lower the control rod tube. When

the Dillon reads approximately 1800 pounds, the tube will have

bottomed on the canal floor and the " Low Load" light will be
.

~

illuminated. -

{ 8.8.4 Place the rod selector switch to the " Orifice Rod" position.
,

8.8.5 Push the " Telescopic Cylinder Down" push button. The " Tele-

scopic Cylinder Up First Stage" light will go off and the

" Telescopic Cylinder Down" light will come on when the cylinder
e

reaches the full "down" position.

8.8.6 Push the " Telescopic Cylinder Up" push button. The " Telescopic

Cylinder Down" light will go off. The " Telescopic Cylinder

Up First Stage" light will come on when the cylinder stops ,

moving.

8.8.7 Repeat Steps 8.8.5 and 8.8.6 again or until the telescopic

cylinder lovers down slowly to the full "down" position.

8.8.8 Using the pendant control, raise the control rod tube until it

stops. The " Low Load" light will go of f and the " Control Rod
,

Tut .: Up" light will be illuminated.
,

8.8.9 Move the bridge Lef t or Right and the trolley Forward or Reverse

'

as required to position'the bridge and trolley on the index

marks for the desired assembly. Confir= the assembly number and

the control rod number.

NOTE: If the assembly is in the basket, push the " Frame Up"

button, The "Frane Down" light will ge off when the

frame starts moving and the "Fra:e Up" light will be
.

illuminated when the frame reacher a vertical position.
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8.8.10 Push the " Jog Down". button on the. pendant control; the " Tube Up"

light will go off when the hoist.' starts moving. The load cell

reading will decrease to approximately 1800 pounds, the hoist
'

- will stop, and the " Low Load" light will be 111nef_nated.

h 8.8.11 Push the " Telescopic Cylinder Down" button; the " Cylinder Up
.

First Stage" light will go off when the cylinder starts to =ove.

When the telescopic cylinder is extended, the " Cylinder Down"

light will be illuminated. Co= pare the "Z-Z" axis tape readings
.

for the tube and the cylinder. If the grapple has engaged the

rod, the readings will have a difference of (later) .

(Storage Rack)

8.8.12 Place the rod selector switch to " Control Rod".

8.8.13 Place the grapple control to " Engaged"; the " Disengaged" light

will go off and the " Engaged" light will be 111' *- :ed.

8.8.14 Push the " Telescopic Cylinder Up" button; the " Cylinder Ocun"
Ilight will go off when the cylinder starts =oving. 'ihen the

cylinder has been retracted, the " Cylinder Up" light will be
4

illuminated.
.

8.8.15 Push the " Jog Up" button on the pendant control; the lead cell
'

reading will increase as' the weight of the tube is lifted.

Raise the tube until the hoist stops ad the "Iube Up" light

is illuninated.

8.8.16 lbvc the bridge' Right or Lef t and the trolley Forward :: E s .-

- as required to position the bridge and trolley on the inde

marks for the desired assembly. ' Confirm the assenbly :
. ..

.
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NOTE: If the' assembly is in the basket, push.the " Frame Up"

button. The " Frame.Down" light will go off as the fra=e

starts moving and the " Frame Up" light will be illumi-

natedwhentheframereachesaverticalpos[ition.:
.

$ 8.8;17 Push the " Jog Down" button on the pendant control; the " Tube Up"
''

*

light will go off when the hoist starts moving. The load cell

reading will decrease to approximately 1800 pounds, the hoist

will stop, and the " Low Load" light will be illuminated when the+

tube bottoms en the assembly.

8.8.18 Push the " Telescopic. Cylinder Down" button; the " Cylinder Up'

light will go off when the cylinder starts to move. The " Tele-

scopic Cylinder Down" light will be illuminated when the cylinder

is extended. Check the "Z-Z" axis tapes on the tube and cylinder.

If the control rod is completely down, the readings will have a

difference of (later) (Storage Rack).

8.8.19 Place the grapple control to " Disengaged"; the " Engaged" light-

will* go off and th.e " Disengaged" light will be illuminated.-

.

8.8.20 Push the " Telescopic Cylinder Up" butto'n; the " Cylinder Down"

light will go off when the cylinder starts moving. When the

cylinder is fully retracted, the " Cylinder Up First Str,<-
,

'

light will be illu=inated.(
,

8.8.21 Push the " Jog Up" button on the pendant control; the load cell

reading will increase as the weight of the tute is lifted.

Raise the tube until the hoist stops a=d the " Tube Up" light
.

.is illu=inated.
.

.

.

.
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8.9 CONTROL ROD _T'ANSFER WITHIN THE CORE

8.9.1 On the main fuel bridge, determine that the " Control Rod Tube

Up" light, the " Control Rod Disengaged" light, the " Telescopic
'

y Cylinder Up First Stage" light and the "Grappie Tube Up" light

:: are illuminated.
.

.

NOTE: If either the " Engage", " Disengage", or " Test" indicator

lights are not illu=inated, depress the " Control Rod
'

Grapple Reset" push button.

NOTE: Sections 8.9.2 thru 8.9.8 =ust be completed if telescopic

cylinder has not been operated since hydraulic pu=p was

started or if it has been greater than two hours since

telescopic cylinder was last operated. If it has been

'

operated, proceed to Section 8.9.9.

8.9.2 Position the trolley on the "H" core index position. Position

the bridge such that the control rod mast is over the canal

floor midway between the core and deep end of tne canal.

8.9.3 Using the pendant control, lower the control rod tube. When
.-

the Dillon reads approxi=ately 1800 lbs. . the tube will ha ce

bottered on the canal floor and thq " Low Load" light will be

illuminar.ed.

.S.9.4 Place the rod selector switch to the " Control Rod" positicn.

*

S.9.5 Push the " Telescopic Cylinder Down" push button. The "Tels-

scopic Cylinder Up First Stage" light will go off and the

'' Telescopic Cylinder Dovn" light vill cone on when the cylinder

reaches the full "Down" position..

.

'
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,~ 8.9.6 Push-the." Telescopic Cylinder Up" push button. The " Telescopic
,

! Cylinder Down'' light will go of f. The " Telescopic Cylinder Up
t,

, ,[ First Stage" light will come on when the cylinder stops moving.
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8.9.7 Repeat Sections S.9.5 and 8.9.6 again or until the telescopic

cylinder lowers slowly to the full "Down" position.

8.9.8 Using the pendant control, raise the control rod tube until

- it stops. . The " Low Load" light will go off and thy " Control
-

-

- Rod Tube Up" light will be illuminated.

8. 9. 9. Move the bridge Eight or Left and the trolley Forward or Reverse

as required to position the bridge and trolley on the index = arks

for the desired assembly. Check the asr.ecbly number and the

conttol rod nu=ber.

8.9.10 Rotate the hoist control handle in the "Down" direction and the

" Tube Up" light will go off when the hoist starts moving. The

hoist control handle m'y be used to lower the tube until thea

tube is approximately.ll inches over the core where the hoist'

- enters a slow zone and stops. ?ush the " Jog Down" butten en
,

the pendant control and 16wer the tube. When the load cell

reads approximately 1800 lbs., the hoist will stop and the "Ltw

Load" and " Tube Down" lights will be illuminated.'

'

8.9.11 Push the " Telescopic Cylinder Down" button; the " Cylinder Up
'

First Stage" light will go off when the cylinder starts to

When the telesco,pic cylinder is extended, the " Cylindermove.

Down" light will be illuminated.

8.9.12 Cocpare the "Z-Z" axis t' ape readings for' the tube and the

cylinder. If the grappl'e has engaged the rod, the readings-

'

will-have a difference of (later) .

8.9.13 Confirm rod selector switch is in " Control Rod" position.

S.9.14' Place the grapple control to " Engaged"; the " Disengaged" light
.

will go off and the " Engaged" light will be illuminated.
~

Page 34 FP-601 Date 12/'/75-

ErV. 1

_ _ 1 _



V

8.9.15 Push the " Telescopic Cylinder Up" button. The " Cylinder Down"

light will go off when the cylinder starts moving'. When the

cylinder has been retracted, the " Cylinder Up" light will be

_ illuminated. ]

. 8.9.16 Push the " Jog Up" button on the pendant control; the " Tube

Down" and " Low Load" lights will go of f when the hoist starts

moving. The load cell reading will increase as the weight of

the tube is lifted. When the tube is approximately 11 inches i

.

above the core, the hoist will leave the slow =cne and the

hoist control handle may be used to raise the tube. Raise

the tube until the hoist stops and the " Tube Up" light is

illuminated.

8.9.17 Move the bridge Right or Left and the trolley F rward er P.everse

as required to position the birdge and trolley en the index carks

for the desired assembly. Confirm the assc=bly nu=ber and loca-

tion.

8.9.18 Rotate the hoist control handle in the "Down" derecti:n; the

" Tube Up" light will go off when the hoist starts : ving.
.

Approximately 11 inches above the core, the hoist will enter

a slow :one and stop. Push' the " Jog Down" butten en the pendant

control and lower the tube. The load cell reading vill decrease

to approxinately 1800 lbs., the hoist will ste;, and the "12w

Load" and " Tube Down" lights will be illumina*ted.

8.9.19 Push the " Telescopic Cylinder Down" button. The "Cy*inder Up"

light will go of f when the cylinder starts moving. The " Tele-

scopic Cylinder Down" light will be illuminated when cylinder

is extended.

'
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Check the "Z-Z" axis capes on the tube and cylinder. If the.

control rod is coupletcly down, the readings will have a

difference of (later) .

_- 8.9.20 Place the grapple control to " Disengaged"; the " Engaged" light

:] will go of f and the " Disengaged" light will be illuminated.

8.9.21 Push the " Telescopic Cylinder Up" button; the " Cylinder Down"

light will go off when the cylinder starts to move. When the

cylinder is fully retracted, the " Cylinder Up First Stage"
.

light will be illuminated.

; 8.9.22 Push the " Jog Up" button on the pendant control; the " Tube Down"

and " Low Load" lights will go off when the hoist starts moving.

The load cell reading will increase as the weight of the tube

is lifted. When the tube is approxi=ately 11 inches above the

core, the hoist will leave the slow :ene and the hoist control'
-

.

handle say be used to_ raise the tnbe. Raise the tube until the

hoist stops and the " Tube Up" light is illuminated.

3.10 ORIT!CE ROD TRANSFER Jf1 THIN THE CORE
*

,

8.10.1 On the main fuel bridge, confirm that the " Control Rod Tube Up"

light, the "Coatrol Rod Disengaged" light, the " Telescopic

Cylinder dp" light an,d the '" Grapple Tube ;p" light are illuminated. |
1

'e :::pleted if telescepicNOTE: Sections 3.10.2 thru 8.10.8 cust :

*

cylinder has not been operated si :e hydraulic pump was

. started or if it has been greater -han two hours since

telescopic cylinder was last opers:ed. If it has been I
14

operated, proceed to' Section 8.10.t. |
|

.

.
,
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8.10.2 Position the trolley on the "H" core index position. Position

the bridge such that the control rod mast is over the canal

floor midway between the core and deep end of canal.

f 8.10.3 Using the pendant control, lower the control rod tu[be. When

the Dillon reads approximately 1800 pounds, the tube will have-

bottomed on the canal floor and the " Low Load" light will be

illuminated.

8.10.4 Place the rod selector switch to the " Orifice Rod" position.

8.10.5 Push the " Telescopic Cylinder Down" push button. The " Telescopic

Cylinder Up First Stage" light will go off and the " Telescopic

Cylinder Down" light will co=e on when the cylinder reaches the
,

full "down" position.

8.10.6- Push the " Telescopic Cylinder Up" push button. The " Telescopic

Cylinder Down" light will go off. The " Telescopic Cylinder Up
i

First Stage" light will come on when the cylin' der stops moving.
.

8.10.7 Repeat Steps 8.10.5 and 8.10.6 again or until the telescopic

*

: cylinder lowers down slowly to the full "down" position.

8.10.8 Using the pendant control, raise the coni;rol, rod tube until it

stops. The " Low Load" light will go off and the " Control Rod

Tube Up" light will be illu=1nated.
,

8.10.9 . Move the bridga Right or Left and the trolley Fo:.ard or Reverse

as required to position the bridge and trolley en the index = arks

for the desired assembly. Ccnfirm the asse=51y .u=ber and the

orifice rod nu=ber.

8.'10.10 Rotate the hoist contro'l handle in the "dewn" direction and the

" Tube Up" light will go off when the hoist starts =oving. The

hoist control handle may be used to' lower the tube until the
,

tube is approximately 11 inches above the core, where the hoist

.
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. enters a slow zone and will stop. Push the " Jog Down" button

on the pendant control and lower the tube. When'the load cell

reads approximately 1800 pounds, the hoist will stop and the

" Low load" and " Tube Down" lights will be illu=inated.

:.- 8.10.11 Push the " Telescopic Cylinder Down" button; the " Cylinder Up

First Stage" light will go off when the cylinder starts moving.

When the telescopic cylinder is extended, the " Cylinder Down"

light will be illu=inated.
.

8.10.12 Co pare the "Z-Z" axis tape readings for the tube and the

cylinder. If the grapple has engaged the rod, the readings

will have a difference of (later) ..

8.10.13 Confir= rod selector switch is in " Orifice Red" position.

i 8.10.14 Place the grapple control to " Engaged"; the " Disengaged" light ,

will go off and the " Engaged" light will be d''" 4-ated.
.

8.10.15 Push the " Telescopic. Cylinder Up" button; the " Cylinder Down"
.

light will go off when the cylinder starts =cving. When the

orifice rod has been fully retracted inside the =ast, the hoist

will stop and the " Cylinder Up First Stage" light will be illu-
.

minated.

8.10.16 Push the " Jog Up" button ch the pendant centrel; the " Tube Down"

and " low Load" lights will go off when the heist starts =oving.

The lead cell reading will increase as the weight of the tube

is lifted. When the tube is approxt=ately 11 inches above the

core, the hoist will leave the slow tone and the hoist control

handle nay be used to raise the tube. F.aise the tube until the
.

hoist stops and the " Tube Up" light i s illu=inated.
.

4
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8.10.17 Nove the bridge Right or Left and the trolley Forward or Reverse
,

as required to position the bridge and trolly on the index marks
.

for the desired assembly. Confirm the assembly number and loca-
.

- tion. ,

~

8.10.18 Rotate the hoist control handle in the "down" direction and the

" Tube Up" light will go of,f when the hoist starts moving. The

hoist control handle =ay be used to lower the tube until the

tube is approximately 11 inches above the core where the hoist

enters a slow zone and stops. Push the " Jog Down" button on the

* ten the load cell reads.pendant control and lower the tube. a

approxi=ately 1800 pounds, the hoist vill stop and the " Low

Load" and " Tube Down" lights will be illuminated.

8.10.19 Push the " Telescopic Cylinder Down" button; the " Cylinder Up

First Stage" light will go off and when the telescopic cylinder

is extended the " Cylinder Down" light will be illucinated. Check
"

the "Z-Z" axis tape readings on the tube and cylinder. If the

orifice rod is conpletely down, the readings will have a dif-

ference of (later) .

8.10.20 Place the grapple control to " Test"; the " Control Rod Test" light

will be illuminated and the " Engaged" light will go off.
t-

8.10.21 Push the " Jog Up" button on the pendant control; the " Tube Dot.."

and " Low Load" lights will go off when the hoist starts moving.

The load cell reading will increase to between 75 and 125 pounds*

over the. weight of" the tube and the hoist will stop.

8.10.22 Check the "Z-Z" axis tape for the tube. If the tube has been

lifted nore than 9/16", the orifice rod is not locked into the

assenbly and Steps 8.10.12 through S.10.1*. will have to be
,.

repeated.

.

"
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8.10.23 k' hen the orifice rod is locked into the assembly, push the

" Jog Down" button on the pendant . control and lower the tube.

The load cell reading will decrease to approximately 1800 lbs,

- thehoistwillstop,andthe"LowLoad"and"Tubedown" lights

jr will be illuminated.

8.10.24 Place the grapple control to " Disengaged"; the " Control Rod

Test" light will go off and the " Disengaged" light will be

illuminated.
.

8.10.25- Push the " Telescopic Cylinder Up" button; the " Cylinder Ocun"

light will go off when the cylinder starts moving. Lnen :he

cylinder is fully retracted, the " Cylinder Up First 5: age"

light will be illuminated.

8.10.26 . Push the " Jog Up" button on the pendant control; the "!:be Oe.m"

and " Low Load" lights will go off when the hoist star:s reving.

The load cell reading will increase as the weight of :he :ube

is lif ted. ' k' hen the tube is approximately 11 inches a'::-te the
'core, the hof,st will leave the slew zone and the hois: ::::: .

handle may be used to raise the tube. Raise the tube un:11 :he

hoist stops and the " Tube Up" light is illuminated.

8.11 SHUTDOT; 0F THE I'.AI!i FUEE NA':0L:::0 3?,IOGE

If restart of the main bridge is planned for.the near i :ure,

the normal (short-term) shu:do'.m pre:edure (Enclescr= .F

should be used. If the bridg is c be shut down be:ve=-

refueling cycles or the next 8:ar:up is indefinite. :he

long-term shutdo'.m procedure (En:lesure 10) should be used.
,

,
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9.0 SPENT FUEL HANDLING BRIDGE (FHCR-3)

9.1 STARTUP OF THE SPENT FUEL BRIDGE

See Enclosures 1A, 2B, and 2C2.
.

NOTE: Shutdown mode can be obtained fro = the Spen 5 Fuel.

. -

i- Handling Bridge Log Sheet attached to the bridge control
.

console.

9.1.1 If the spent fuel handling' bridge is currently in the long-

term shutdown condition, startup will be accocplished using |

the long-term startup procedure (Enclosure 8).

9.1.2 If the spent fuel handling bridge is currently in the short-ter:

shutdown condition, startup will be accomplished using the j

short-term startup procedure-(Enclosure 7).

.

.

.

.

.

-
.

.

.
-

.

.

- .

.

Page 42 FP-601 Date 6/22/76
Rev. 3

_ _ . _ _ . -



_
_ . - __ __ _

.

.

.

* .

i. .

. . _

.T

.

.

.

.

..

.

.
. .

f
. . l

!

.9.2 NEW FUEL ELEVATOR TO SPENT FUEL STORAGE RACKS l

9. 2.1 - Determine new' fuel elevator is in full "Dedn" perition.

9.2.2 Move bridg,e to east end ef "B" pool.

9.2.3 Move trolley [orward.co row "E". This aligns grapple mast

'

- directly over new fuel elevator.

9.2.4 Rotate the heist'contral handle to "Down"; the " Grapple Tub'e

Up" light will go off when the hoist starts reving. The hoist-
.

.

will stop,when the "Gr$pple Unloaded Slow Zone" (yellow indi-.

cator lanp) isfilluminated. Push the . " Jog De.n'' button on the
*

.
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pendant and lower the grapple until the hoist stops and.

the " Low Load" light is illuminated. Check the "Z-Z" axis

tape to verify that the grapple is down.

SeenoteinSection8.2.4ifgrappledoesndtsent.: NOTE:

:; 9.2.5 Place the grapple control to " Engaged"; the " Grapple Disengaged"

light will go off, the " Grapple Engaged" light and the " Grapple
'

Loaded Slow Zone" (red) indicator lacp will be illuminated.

9.2.6 Push the "Jeg Up" button on the pendant control; the " Low Load"

light will go off when the hoist starts =oving. The load cell

reading will increase to approxicately 2,450 pounds (without CR.O

when the weight of the assembly is lifted. Raise the assembly

until the hoist stops and the " Grapple Tube Up" light is illu-

minated. .

9.2.7 Move the bridge Left or Right and the trolley Forward or Reverse

as required to position the bridge and trolley on the index marks

for the desired rack position.

9.2.8 Push the " Jog Down" button on the pendant control; the " Grapple

Tube Up" light will go off when the hoist starts moving. When

the load cell reads approximately 600 pounds, the hoist will

stop and the " Low Load" and " Grapple Tube Down" lights will be

illunicated. Check the "Z-Z" axis tape to verify that the

assenbly is seated.

NOTE: See note in Section 8.2.S if fue'. ssse'nbly does not 'seat.

9.2.9 Place the grapple control to the "Disen;;sged" position; the

" Engaged" light will go off and the " Disengaged" light will be
.

illuninated.

.
.

Page 44- FP-601 Date 6/22/76
''

_
Rev. 3

. _ - _ - - -



.

.

.

9.2.10 Push the " Jog Up" button on the pendant control; the'" Low Load"'

and " Grapple Tube Down" lights will go off when the hoist starts

moving. Raise the grapple tube until the hoist stops and the

" Grapple Up Disengage" light is illuminated. }
*

,

~ ~
.

..

%

.

.

- -

.

.

*
. .

.

.

.

.

'

.

i .

.

.

.

.

.

.

-
.

-

*

.
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9.3 SPEE FUEL STORAGE RACKS TO NEtt FUEL ELEVATOR

9. 3.1 ' Determine that the " Grapple Up Disengage" light is illucinated.

If not, push " Jog Up" button on pendant control until it is

illuminated. [*
.

~

9.3.2 . Move the bridge control handle to the Right or Left to move.-
.

the bridge to the desired numerical row.

9.3.3 Move the trolley control handle to " Forward" or " Reverse" to nove

the trolley to the desired alphabetical line.

9.3.4 Determine the grapple control is in the " Disengaged" position

and the " Disengaged" light is 1111minated.

9.3.5 Using the hoist control handle, lower the grapple until it is
;

stopped by the " Grapple Unicaded Slow Zone" (yellow indicating
'

light). ,

9.3.6 Using the pendant control, push the " Jog Down" button and lower

~ he grapple to the top of the fttel assembly.t

| 9.3.7 Determine that the " Low Load" and " Grapple Tube Down" lights are

illuminated.

NOTE: .See note in Section 8.2.4 if grapple does not seat.

9.3.8 Place the grapple control to the " Engaged" posief.cn. The " Dis-4

engaged" light will go off and the " Engaged" light will be

illuminated.
*

,

9.3.9 Push the " Jog Up" button on the pendant control. The "Lov Losi"

light will go off and the load cell reading will increase to

.about 2,450 lbs. when the full weight of the assembly is lifted.

9:3.10. Raise the fuel assembly until the hoist stops and the " Grapple
~

Tube Up" light is illuminated.

9.3.11 Determine that the elevator is dowh.

9.3.121 Move ' the' trolley onto the "E" line.

- Page'45 'FP-601 Date 6/22/76
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9.3.13 Move the bridge Riglyt to position the bridge on the index marks

for the elevator.

-

: _

r
-

c.
%

. .

.

.

.

.

.

.

|

|
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.9.3.14 . Push the " Jog Down", button on the pendant control and lower the

fuel assembly into the elevator. When the fuel assembly reaches

the bottom of the elevator, the " Low Load" light will be illu-

-- minated and the hoist will stop. [

:- 9.3.15 ' Determine correct position with "Z-Z" axis tape position indication.

|NOTE: See note in Section 8.2.8 if assenbly does not seat.

9.3.16 Place the grappl'e control to che " Disengaged" position; " Engaged"

light will go off and "Diser faged" light will be illu=inated.
.

9.3.~17 Push the " Jog'Up" button on the pendant control and raise the

grapple. When the slow zone light goes off, the hoist control

handle nay be used to raise the grapple. Raise the grappla until

it stops and the'" Grapple Up Disengage" light is illu=inated.

9.3.18 Move the bridge Left to position it away from the elevator.

9.4 SPENT FUEL STORACE RACKS TO WEL TRANSFER CARRIAGE

9.4.1 Determine that the " Grapple Up Disengage" light is illucinated.

If not, push the " Jog Up" button on the pendant control until

it is illuminated.. .

9.4.2 Move the bridge control handle to the Righ. or Left to =ove.

,

the bridge to the desired row.

9.4.3 Move the trolley control. handle to " Forward" or " Reverse" to cove

the trolley to the desired line.

9.4.4 Deter =ine that the ' grapple control is in :he "Oisengaged"

position and the " Disengaged" light is illun:*nated.
~ 9.4.5 Using the hoist control handle, lower the grapple until it is-

stopped by the " Grapple Unloaded Slow Zona" (yellow indicating

light).

t
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9.4.6 -Using the. pendant control, push the " Jog Down" button and lower

the grapple to the top of the fuel assembly. The " Grapple Tube
,

Down" and " Low Load" lights will be illuminated and the hoist

- will stop. ]
NOTE: See note in Section 8.2.4 if grapple does not seat.

.

t

'

.

.

.

.

-
.

-
,

4

4

.

.

|
|

I
1

|
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9.4.7 Verify correct posit, ion of "Z-Z" axis tape to within i 1/8"

according' to chart attached to co,ntrol panel.

9.4.8 Place the r,rapple control to the " Engaged" position; the " Dis-

. . engaged"lightwillgooffandthe" Engaged" light]willbe
- ~

illuminated.c.
.%

9.4.9 Push the " Jog Up" button on the pondant control. The " Low

. Load" and " Grapple Tube Down" lights will go off'and the load

cell reading vill increase to approxi=ately 2,450 lbs. when the
.

full weight of the assembly is lifted. Raise the fuel assembly

until the hoist stops and the " Tube Up" light is illuminated.

9.4.10 Push the " Frame Up" button. .The " Frame Down" light will go
* off when the frame starts moving and the " Frame Up" light will

be illuminated when the frame reaches a vertical position.

9.4.11 Move the bridge Right or Left and the trolley Forward or Reverse

to place the bridge'and trolley on the index marks for the basket.
,

9.4.12 Push the " Jog Down" button on the pendant control and lower the
,

fuel assembly into the basket. When the fuel assembly reaches-

the bottom of the basket, the load indication on the Dillon will
- .

move downscale to approximately 600 lbs., the hoist will stop,

'

and the " Low Load" light %d'Il be illuminated'. Verify correct
,

position of "Z-Z" axis tape to within i 1/8" according to chart
'

attached to control panel.

*

' NOTE: See note in Section 8.2.S if fuel asse=bly does not scat.

- ~ 9.'4.13 Place the grapple control to the " Disengaged" position and

determine that the. " Disengaged" light is illuminated.
.

9.4.14 | Push the " Jog Up" button on the pendant control and raise the
.

grapple. When the Alow one light goes off, the hoist control

-
.
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hancle may be used to raise the grapple. Raise the grapple

'

until it stops and the " Grapple Up Disengage" light is illu-

minated.
.

: .

. -

:."
.

.

_- -

.

.

.
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9.4.15 Move the bridge Left and the trolley Forward or Reverse to ,

|

move the bridge and trolley away.from the basket since the '

frame will not lower with the bridge and trolley ov.er them,

r- 9.4.16 Ref:er to Section 7.3.3 of this procedure for prope operation

: of fuel transfer equipment.

9.5 RIEL TRANSFER CARRIAGE TO SPENT FUEL STORAGE RACKS

9.5.1 Determine that the " Grapple Up Disengage" light is illusinated.

If not, push the " Jog Up" button on'the pendant control and
.

raise the tube.

9.5.2 Push the " Frame Up" button. The " Frame Down" light will go off

when the frame starts moving and the " Frame Up" light vill be

illuminated when the frame reaches a vertical position.

9.5.3 Move the bridge Left or Right and the trolley Forward or Reverse .

___.- - . _ . . _ . . _

as required to position the bridge and trolley on the index = arks

'for the basket.

9.5.4 Using hoist control handle, lower.the grapple until it is

stopped by the " Grapple Unloaded Slow Zone" limits.

9.5.5 Push the " Jog Down" button on the pendant control; the " Grapple

Tube Up"' light will go off when the tube. starts moving. Monitor

the Dillon indicator., When' the load cell reads approxi=ately

600 lbs., the hoist will s c and the " Low Load" light will be

illuminated.

NOTE: - See note in Section 8.2.4 if' grapple does not seat. |

9.5.6 Place the grapple control to " Engaged"; the " Disengaged" light,

will go off and the " Engaged" light will be illuminated. Push

.the " Jog Up" button on the pendant control; the " Low Load" light

will go off when the hoist starts =oving. 'The load cell reading

.
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will. increase to approximately'2,450 lbs. when the full weight
'

of the assembly is lif ted. ~ Raise the assembly until the hoist

stops and the " Grapple Tube Up" light is illuminated.

-- 9.5.7- =VerifywithNuclearOperatorproperstoragerackp[osition.
-

;-

%

*

.

'T

.

.
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.9.5.8 Move the bridge Right or Lef t and the trolley Forward or Reverse

as required to position the bridge and trolley on the index marks

for the desired storage rack position.

- .9.5.9 Push the " Jog Down" button on the pendant centrol;_the " Tube

{- Up" light will go-off when the tube starts coving. Monitor the :

Dillon indicator. When the load cell reads approximately 600

lbs. , the hoist will stop and the " Low Load" and " Tube Down"

lights will be illuminated. C' heck the "Z-Z" axis tape to
.

verify that th'e assembly is seated.

-NOTE: See note in Section 8.2.8 if fuel asse=bly does not seat. |
9.5.10 Place the grapple control to the " Disengaged" position; the

" Engaged" light will go off and the "Disengagsd" light will

be illusinated.

9.5.11 Push the " Jog Up" button on the pendant centrol; the " Low Loac"

and " Grapple Tube Down" lights will go off when the tube starts

moving. Raise the grapple tube until the hoist stops and the

" Grapple Up Disengage" light is illn + ated. -

9. 6 - NEW TUEL ELEVATOR TO FUEL TRANSFER cap 2U.CI
. .

'9.6.1 Deter =ine new fuel elevator is in full "Down" position.

9.6.2 Move bridge to east end ef'"B" pool.

9.6.3 Move trolley Forward to row "E". This aligns grapple cast

directly_over new fuel elevator.

*

9.6.4 Rotate the hoist' control handle to'"Down"; tie " Grapple Tube

Up" light will go off when the hoist starts noving. The hoist

will stop when the " Grapple Unloaded Slow Zone" (yellow indi-

cator lanp) is illuninated. Push the "Jc? Down" button on the

_ pendant and lower the grapple until the hofst stops and the

.

!
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" Low Load" light is. illuminated. Check the "Z-Z" axis tape
.

to verify that the grapple is down.

NOTE: See note in Section S.2.4 if grapple does not seat.

t 9.6.5 Place the grapple control to " Engaged"; the " Grapple Disengaged"
-

-

!~ light will go off, the " Grapple Engaged" light and " Grapple

Loaded Slow Zone" indicator lamp (red) will be ill"-4-ated.

9.6.6 Push the " Jog Up" button on the pendant control; the " Low Lead"

light will go off when the hoist starts moving. The lead cell
.

reading will increase to approxi=ately 2,450 lbs. (without CRA)

when the weight of the assembly is lif ted. Raise ti- .s s e=bly

until the hoist stops and the " Grapple Tube Up" light is illu-

minat ed .
.

9. 6. 7 - Push the " Frame Up" button. The " Frame Down" light will go

off when the frame starts =oving and the "Frase Up" light will

be illuminated when the frame reaches a vertical cosition.

9.6.8 Reverse to place the bridge and trolley on tha index carks for

the basket. ' .

9.6.9 Push the " Jog Down" button on the pendant control and lower the

fuel asse=bly into the basket. When the fuel assez.'ly reaches

the bottom cf the bas,ket', the load indication on the 21112:

will cove downscale to approximately 600 lbs. , the h:ist will

stop, and the " Low Load" light will be 112c=instad. Tarify

correct position of "Z-Z" axis tape to within i,1/5" at::rding
.

to chart attached to control panel.
I
'

NOTE: See note in Section 8.2.8 if fuel asse:bly does not seat.

9.6.10 Place the grapple control to the " Disengaged" position and I

- i
determine that the " Disengaged" light is illu=inated.

:

,1

1
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19.6.11 Push the " Jog Up" button on the pendant control and raise the
i-

grapple. When the slow zone light goes aff, the hoist control
,

handle may be used to raise the grapple. Raise the grapple

~

until it stops and the " Grapple Up Disengage" light is illu-
>.

f' minated.
i'

9.6.12- Move the bridge Lef t and the trolley Forward or Reverse to

-move the bridge and trolley away from the basket since the

frame will not lower with the bridge and trolley over them.

.

9.6.13 Refer to Section 7.2 of this procedure for proper operation of

fuel transfer equipcent.

9.7 FUEL TPM SFER CARRIAGE TO NEW FUEL ELEVATORj

9.7.-l Determine that the " Grapple Up Disengage" light is illuminated.
.

If n't, push the " Jog Up" button on the pendant control ando

i

L raise the tube.

9. 7. 2 - Push the " Frame Up" button. The " Frame Down" light will go

off when the frame starts coving and the " Frame Up" light
,

|

will be illt.tinated when the frame reaches a vertical posi-

*

|
tion.

!

9. 7. J Move the bridge Left or Right and the trollhy Forward or Reverse

as required to position the bridge and trelley on the index carks

for the basket'.,

9.7.4 Using hoist control handle, lower the grapple until it is

stopped by the " Grapple Unloaded Slow Zenc" licits.

9.7.5 Push the " Jog Down" button on the pendant centrol; the " Grapple
;

'

- Tube Up" light will gc'eff when the tube starts moving. Monitor

the Dillen indicator. When the load cell reads approximately

600 lbs., the hoist will stop and the " Low-Load" light will be

illuminated. .

|NOTE: See note in Section 8.2.4 if grapple does not seat.
'
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9.7.6 Place the grapple control to " Engaged"; the " Disengaged" light

will go off and the " Engaged" light will be illuminated. Push

the " Jog Up" button on the pendant control; the " Low Load" light

I will go off when the hoist starts moving. The load cell reading

hj will increase to approximately 2,450 lbs. when the full weight-

of the assembly is lifted. Raise the assembly until the hoist

stops and the " Grapple Tube Up" light is illuminated.

9.7.7 Determine that the elevator is down.
.

9.7.8 Move the trolley onto the "E" line.

9.7.9 Fbve the bridge Right to position the bridge on the index*

marks for the elevator.

9.7.10 Push the " Jog Down" button on the pendant control and lower the

fuel assembly into the elevater. When the fuel assembly reaches

the bottom of the elevator, the " Low Load" light will be illu-
.

minated and the hoist.will stop.

9.7.11 Deter =ine correct position with "Z-I" axis tape position indi-

~

cation.
' *

,

NOTE: See note in Section 852.8 if fuel assembly does not seat.

9.7.12 Place the grapple control to the " Disengaged" position; " Engaged"*

light will go of f and, "Dise'ngaged" light will be illuminated.

9.7.13 Push the' " Jog Up" button on the pendant control and raise the
,

grapple. When the slow zone light goes off, the hoist contr:1

handle may be used to raise the grapple. Raise the grapple

until it ' stops and the " Grapple Up Disengage" light is illu--'

minated.
.

9.7.14 Fove the bridge Left to' position it away from the elevator.

.
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9.8 ROTATION OF FUEL ASSDIBLY USING THE BRIDGE FUEL MAST

9.8.1 Clockwise Rotation of an' Assembly 90* or 180* From Its Zero1

Position

9.E.1.1 Index fuel mast over the assembly, lower grapple, engage the

: ..

7 assembly, and raise the grapple to the " Grapple Tube Up" posi-.

t
tion.*

9.8.1.2 . Pull out the spring loaded locking pin at the top of the mast

and using the attached rachet handle rotate the mast 90' counter-

clockwise (looking down mast). Releasa locking pin.

i

9.8.1.3 Lower the assembly, disengage grapple, and raise the grapple

tube.
i

9.8.1.4 Full out the spring loaded locking pin and rotate the mast j
i

clockwise (looking down mast) 90* to the zero position. |

9.8.1.5 Release the locking pin back into its slot.

9.8.1.6 If it is desired to rotate the assembly 180' clockwise fro ~
t

|its original zero position, repeat Sections 9.8.1.2 thru 9.8.1.1-

9.8.2 counterclockwise Rotation of an Assembly 90* Frem Its Zero
Position

's illuminated. If9.8.2.1 Verify that the " Grapple Tube Up" light i

not, raise grapple.
*

*

I.

9.8.2.2 Pull out the spring loaded locking pin at the top of the cast !
,

. and using the attached rachet handle rotate the mast 90* clock- -

wise (looking down cast). Release lecking pin.
,

9. 8. 2. 3 Index fuel mast ever the assembly, lower grapple, engage the
:
!assembly, and raise the grapple to the " Grapple Tube Up" posi- j
,

.

tien.

. -

.

Page 51b , FP-601 Date 12/4/75
Rev. 1



.
, - - -

.

.

.

.

.9.8.2.4 Pull out the spring loaded locking pin and rotate the mast

counterclockwise (looking down mast) 90' to the zero position.

Release the locking pin back into its slot.
.

*

J. 9.S.2.5 Lower the assembly, disengage grapple, and raise the grapple

.i-

%. tube.

9.9 SHUTDOWN OF THE SPENT FUEL BRIDGE

If restart of the spent fuel bridge is planned for the near

future, the normal (short-term) shutdown procedure (Enclosure

9) should be used. If the bridge is to ha shut down between

refueling cycles or the next startup is indefinite, the long-

term shutdown procedure (Enclosure 10) should be used.*

i

I
-

i
i

.

'

.

~
.

.

.

.

.

.

.

*
.

|
.

1
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10.0 AUXILIARY 2UEL HA' IDLING BRIDGE (FHCR-2)

10.1- STARTUP OF THE' AUXILIARY FUEL HANDLING BRIDGE

See Enclosures 2A, 23, and 2C3.

~ NOTE: Shutdown mode can be obtained from the'Auxi'iary Fuel

h Handling Bridge Log Sheet attached to the bridge control

console.
, ,

10.1.1 If the auxiliary fuel handling bridge 1s currently in the long-

term shutdown . condition, startup will be accomplished using

the 'long-term startup ' procedure (Enclosure 8) .

10.1.2 If the auxiliary fuel handling bridge is currently in the short-

term shutdown condition, startup will be accomplished using the

- short-term startup procedure (Enclosure 7).

.

'

, .

t.

.

.

.

.

..
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10.2 RELO(.ATION OF FUEL WITHIN THE CORE
,

Operators WILL.BE very familiar with TechnicalDISCUSSION:

Specification 3/4.9 (Befueling Operations).
_

! NOTZ: .If.the auxiliary bridge is not available to shuffle fuel

{ within the core, fuel may be shuffled with the =ain bridge

provided the auxiliary brid s is in its storage location.

10.2.1 On 'tte auxiliary bridge, determine that the " Grapple Tube Up"

light, and if the TV is used, the "TV Cylinder Up" light are
,

illuhinkted.

10.2.2 Move the bridge Left or Right and the trolley Forward er Reverse

as required to position the bridge and tr,lley on the index = arks

for the desired fuel assembly. Check the fuel asse:bly nu=ber

and location. (See Enclosure 5 of this procedure.)*

10.2.3 Rotate the hoist control handle ~ to'the "Down" position; the

" Grapple Tube Up" light will go off when the hoist starts

moving. The hoist control handle can be used to 1:ver the

hoist until the hoist enters the grapple unloaded core slov

zone (approxi=ately 11 inches above the core) and stops. Push

the " Jog Down" button on the pendant control and lover the

grapple. When the load cell reads,approximately 6CO lbs., the

hoist will stop and the " Low Load"'and " Grapple Tu':e 2:vn" lights

will be illu=inated.

10.2.4- Check the "Z-Z" axis. tape to verify the grapple is pr:parly

seated on the fue'l assembly upper end fitting.

NOTE: See note in Section S.2.4 if grapple does net seat.

.

.

.
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.10.2.5 Place the grr.aole control to the " Engaged" position; the " Dis-

engaged" light will go off and the " Engaged" light will be

illun ut.ted.
_

: _

-

;-

a

.

.

.

.

.
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10.2.6 Push the " Jog yp" button on the pendant control. The " Low

-Load" and " Tube Down" lights will go off when the hoist starts

moving. The load cell reading will increase to approximately
.

] 2,450 lbs. (2,575 with CRA) when the full weight of; the assembly

.is lifted.
f

10.2.7 After leaving the grapple loaded core slow zone (bottom of
,

assembly approximately 11 inches above core), use the hoist

control handle to raise the asse=bly until the hoist stop;

and the " Tube Up" light is illuminated.
,

I

10.2.8 Move the bridge Left or Right and the trolley Forward or Reverse

as required to position the bridge and trolley on the index = arks

of the desired core location.
.

10.2.9 Rotate the hoist control handle to the "Down" position and the

" Grapple Tube Up" light will go'off when the hoirt starts moving.

The hoist will ~ continue down until the grapple reac hes the grapple

loaded core slow zone (bottom of asse;bly approximately 11 inches

above core). When the grapple stops, push the " Jog Down" butten
,

on the pendant control. When the load cell reads approximately

600 lbs., the hoist will stop and the " Low Load" and " Grapple

Tube Down" lights will.be illumina,ted. Check the "Z-Z" axis

tape to verify that the assembly _is seated.

NOTE: See note in Section 8.2.S if fuel assembly does not seat.

10.2.I0 Place the grapple control to the " Disengaged" position. The
_

." Engaged" light w'ill go off and the " Disengaged" light will be

' illuminated.

10.2.11 Push the " Jog Up" button on the pendant control; the " Low Load"
,

and " Grapple Tube Down"_ lights will go off when the hoist starts

'
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-moving. The load. cell should read approximately_900 lbs. when

the weight'of the grapple tube is lifted. Approximately 11,

inches above the core the grapple will leave the grapple-

' ' unloaded core' slow zone and the hoist control may be used to

4

{ raise the: grapple. Raise'the grapple until the hoist stops

and the " Grapple Up Disengage" light is .11uminated.

10.3 -SHUTDOWN OF THE AUXILIARY FE L F_COLING BRIDGE
4

If. restart of the auxiliary bridge is planned for the near future,- ,

.

> shru~dthe vormal-(short-term) shutdown procedure (Enclosure-

.

be used. If the bridge is to be shut down between refueling :y:les
,

or-the next ~ startup is indefinite, the 'long-term shutd:en pr::edure

(Enclosure 10) should be acco:plished.

.

l

.
.

.

:

.

f

. ,

,

.

' h',

.

~

.

.

-i
.

.
4

*

-Page 56:
,

FP-60' - 23:e d';;f -' .- .

- L. . . , 3



.

,
-

.11.0 mis 0ET.f.ANEOUS FUEL HANDLING TOOLS
p '.

11.1 NEW FUEL HANDLING TOOL

11.1.l' Pr or to placing over element, using 13" hex socket, turn hex

-

r.u t to full counterclockwise positien te open the grapple.
.

k 11.1.2- Place over element.
~_

%
11.1.3 Using 15" hex socket, turn hex nut to full clockwise position

.

to close grapple.

:11.2 LONG-FC"0 LED TOOL AND HOOK ATTACH >EN""
.

11.2.1 The leng-handled tool with the hook fixture attach =ent is used

.for lowering the auxiliary detector inte-its holder,

11.2.2 Attach the hook fixture by releasing the anti-rotation lock,

' threading the fitting . Lato the nut, and sliding the lock back

into :ne slot above the threads.

-11.2.3 Attaen hook onto auxiliary detector when teady to lower into

holder.

l

!
'

.

1

I
1

*
1

~

.

.

*
|

-
|

.

.

.

*
.
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12.0 JAUXILIARY BUILDING OVERHEAD CRANE (FHCR-5)

12.1 ~ OPERATION

Refer to' Enclosure 6.

t 12.1.1. Close." Fuel Handling Area _ Crane 3" breaker at'480V turbine
-

d. bus 3B.

12.1.2 _ Energize - the following equipment at disconnect panels =ounted

-in the cab,

a. Crane Lights

.

b. Cab Control Switch

c. Hydraulic Oil' Coolers (required during cain h ist operation)

d. Energize space heaters when required..

12.1.3 Operate the following controls and/or switches en ha push
I

button control panel.

'

112.1.3.11 Turn selector switch to "On".

- 12.1.3.2 Press " Start" button to energize the control panels.

12.1'.3.3 a. To' raise hook, push " HOIST - UP" button; to _: sr hcok, push~

1

" HOIST - DOWN" button. Hook will automatically step and

brake will set when button is released. DO ::2! pKISS BOTH
.

BUTTONS at the same time. This hoist has fi e speeds in each

direction. The slowest speed ,is obtained by ;;shing the oper-

ating button only enough to start the ::t::: :he speed increases I

as the button is further depressed.

'

b. To move the trolley across the bridge, pust ei: e :he
~

- " TROLLEY - FORWARD" or " TROLLEY - REVERSE" ':; t:n depending

on the desired direction of motion. This tr .;e;. has five
~

speeds in each direction.

.

.

'
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c. To move the bridge along the. runway, push either the

" BRIDGE - FORWARD" or " BRIDGE - REVERSE" button depending

! on the desired direction of motion. -

,.

j[ NOTE: When moving the bridge over spent fuel pool "B",

the " Restricted" button =ust be depressed con-

tinuously.

12.1.3.4 Always allow crane to come to a co=plete stop before reversing
.

direction of motion.

12.1.3.5 IF A CONTROL BUTTON SHOULD STICK IN L'; "0N" POSITION, PRESS

"STOP" BUTTON DDEDIATELY. This shuts off all motion. Do not

press " Start" button until the defectice button has been repaired.

12.1.3.6 ,When the crane is no longer to be operated, always press the

"Stop" button to de-energize the control station.

12.1.3.7 Energize the space heaters as needed.

12.1.3.8 De-energize crane lights and cab contr:1 disconnects.

12.2 TRA';5 FERRING NE" FUEL FROM NEW F'CE*. ST2 EASE RACKS TO NEW

FUEL ELEVATOR
-

~

12.2.1 Energize the crane aquipment per Section 12.1 of this procedure.

12.2'2 Lower the. pendant push butt.on contr:1 station'for floor opera-.

.
-

tien.

12.2.3 Operate crane and main crane fro = the ficor and position

the neist for attaching the new fuel henilin; tool assembly.

;
, 12.2.4 Inspect and securely attach tool asser':*.y to the main hook.

12.2.5 Position crane for lifting new fuel clerent.

12.' 2 . 6 - Assure that hook and tool assembly are in correct alignment

with the fuel assembly.
,

. .

'
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12.2.7 Attach fuel handling tool to the selected fuel element per

.

Section 11.0 of this procedure.

12.2.8 Lif t new fuel assembly from the storage rack.

. NOTE: Exercise caution when moving any fuel assemb}ly.

.5. 12.2.9 Position crane and fuel assembly for final inspection and prepa-

!
ration prior to movement to the new fuel elevator.

12.2.10 Assure that new fuel elevator is positioned up to receive the

fuel element.

'12.2.11 Position crane and fuel element over new fuel elevator.

12.2.12 Assure that the fuel element is in correct aligncent with the .

l
. elevator and the fuel element ID number faces the west. |

12.2.13 Lower the fuel element into the elevator.
.

12.2.14 k' hen element is securely bottomed in the elevator, release the.

fuel handling teol from the fuel c1'ement and move the crane to

the new fuel storage area.

.

.

.

.

.

.

.

'
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13,.0 AUXILIARY BUILDING MISSILE SilIELD CRANE (FHCR-7)

13.1 MISSILE SilIELD PLACEMENT AND REMOVAL
_

! -

13.1.1 Refer to Suveillance Procedure SP-434,

" Fueling Storage Pool Missile Shields"

13.2 OTIIER LOADS

13.2.1 Observe the precaution stated in paragraph 4.5.1

of this procedure

1

1

|

|

|
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* ENCLOSURES .

Enclosure 1 Fuel Transfer (Carriage and Upender) Control Panel

Enclosure 2A Fuel-Handling Bridge Electrica] Panels
_

E Enclosure 2B Operators Console (Lower)
~

~

_ Enclosure 2Cl Main Fuel Handling Bridge Ccusole

Enclosure 2C2 Spent Fuel Bridge Console

Enclocure 2C3 -Auxiliary Fuel Bridge Console

Enclosure 2D1 Plan View Electrical Interlocks Reactor Main Bridge (FHCR-1).

Enclosure 2D2 Plan View Electrical Interlocks Reactor Auxiliary Bridge

(FHCR-2)

Enclosure 3 Plan View Electrical Interlocks Spent Fuel Fool Handling
Bridge (FHCR-3)

Enclosure 4 Spent Fuel Pools "A" and "B"

Enclosure 5 CR-3 Core Map

Enclosure 6 Auxiliary Building Overhead Crane Pendant Control Station

Enclosu+;e 7 Short-Ters Startup*of Bridges

Encitsure 8 Startup of Fuel Handling Bridges (Long-Ters)
,

Enclosure 9 Shutdown of Fuel Handling Bridges (Short-Term) -

Enclosure 10 Shutdown of' Fuel Handling Bridges (Long-Term)

Enclosure 11 Hoist (Z-Z) Tape Readings

Enclosure 12A Verification of Fuel Transfer System Startup

Enclosure 123 Verification of Fuel Handling Iriige Startup

Enclosure 12C Verification of Fuel Handling 2riige. Shutdown

Enclosure 13A Spent Fuel Handling Bridge Log Sheet
. -

!Enclosure 13B Reactor Building Brid~ges Log Sheet
!

Enclosure 14 Core Loading Map i
,

I i
1

1
1

e
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ENCLOSL*,E 2A.

.

BRIDGE ELECTRICAL PANEL (ON TROLLEY)

-A 8
_

* *

-.
-

..

. . -

}.
; . 2. . ,.

....i
2.> ee ou 1. ,0 '' .. e.,

. . _ ..,

'.0FF ei.....

3

--

.-

CABINET "A"
.

1. Knife Switch (ISh')
2. Thyristor Circuit Breaker (ICB)

CABINET "B"
...

~

1. C'ircuit Breaker (ACB) .

2. Lighting Panel Board (8. switches)

'

- 1. -Console Dillon and Selsyn *

2. Console Receptacle Outlet
3. TV Power .

4. Console' Receptacle Outlet -

5. Spare
6. Shaded Light
7. Spare '

8. Spare
.

3. . Relays

.

-.

*
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'

ENCLOSURE 2B

.

', FUEL HANDLING BRIDGE-LOWER CONTROL CONSOLE
'

.

O

30Q. ;O _
-.

re,iu ur
opexaron wM ' '

chureocs~A (twcLosuaE ''}O

% O

7..._....., ,. ..._.,
'f.''

s 1 '
......... .. . . . . . >

e

#' A
; PnNd'L /?.

*d
.

-f 72w c hw ~'.*Lr)S m-c~c1 .

9,a 3 y sc9 .e4, I. i
i

.ev,m aa .u v -

|

PANEL "A"
.

1. Fuel Dillon Power Supply

'

A .' "On/Of f" Switch ("On" - white indicatiag light)

B. " Range" Switch

A - O to 3,000 lbs.
B - 3,000 to 6,000 lbs.

,,

.

2. " Bypass" Toggle Switches

~1. _ Fuel Hoist Overload Bypas's
'2. Fuel Roist Interlocks Bypass
-3. Bridge Left Interlocks Bypass , .

4,. Bridge Right Interlocks Bypass
"

5. Trolley _ Interlocks Bypass
6. Fuel Grapple Bypass
7. (Main Bridp) - Rod Hoist Overload' Bypass

,

(Auxilia ry 3 ridge) - TV Bypass
. . _(Spent Fud bridge) - Tube Up Bypass -

- S. Rod Ikiist~ Interlock Bypass
9. TV Bypass

PAN EL " B" '

1. Rod Dillon Pow 0r . Supply

A. - "On/Of f" ' Switch (."On" - white _ ind icat ing licht)
B. No'" Range" Switch- .

,

~
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AUXILIARY BUIIDING OVERHEAD CRANE PENDANT CONTROL STATION
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ENCLOSURE 7.

, .
(Pege1of6)|-

,

STARTUP OF THE FUEL HANDLING BRIDC3S.

MAIN BRIDGE (FHCR-1).
'

'

AUXILIARY BRIDGE (FHCN2)
, SPENT FUEL BRIDGE (Fu ' t-3) .

' NORMAL STARTUP PRMEDURE (SHORT-TERM)

_

Pr.ior co energizing the' system,,the operator shall make the folloying checks to
':
-

in3ure: that the equipment is in the proper mode for startup.

NGTE: Some of the following steps are not applicable to all bridges.- If a step

is not applicable to the bridge-being started up, that step should be dis-

regarded. If any applicable step cannot be successfully completed, the'

operator shall notify his immediate supervisor. The sapervisor will' assume I

responsibility for evaluation of the difficulty and initiation of activities
'

' t'o rectify.the problem.

1. Check yoke switch on southeast. portion of bridge in proximity of Selsyn.

drive sprocket for proper orientation to p'revent damage to switch or equip-

ment.
|

2. Check uater 2evel in hydraulic reservoir to insure operating level of

~ approvimately 95%- (estimate).

,
3. Brake on trolley drive engaged. (Brake release lever in " Engaged" position.7

4. Emergency handwheel on trolley drive removed and mounted in storage position.7

i

5. Brake on bridge drive engaged. (Brake release lever in " Engaged" position.)

6. ' Emergency handwheel on bridge drive removed and mounted in sterage position.
I
*

7. Brake on fuel. hoist engaged.

8. . Brake release bolt and emergency handwheel for fuel hoist.ren:ved and mounted
*

.

in storaga position.,

: -

-9._ Brake'on' control rod hoist engaged. (main bridge only)

.10.- Brake _. release boltland emergency handwheel for the control rod h:ist removed

'andLmounted in storage position. | - j
l

" NOTE: .The bridge and trolley brake' drives are no.mally engaged and released

jg electrically as the master hand control is rotated.

Page 76f .FP-601 Da:e 6/22/76
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!w ENCLOSURE 7:.

.Paga2of6)|(
,

STARTUP OF _THE' FUEL HANDLING BRIDGES .
'

'' '

. MAIN BRIDGE.(FHCR-1),

AUXILIARY BRIDGE (FHCR-2)'

SPEhT FUEL BRIDGE (FHCR-3)
-NORMAL STARTUP PROCEDURE'(SHORT-TERM)

. .

'

.

. .

~

a.
$

For brake adjustment, refer to parts sheet in Stearns-Roger,

B & W instruction manual. Tht clearance between the nut and

the pivot block must be 1/64" when the brake is applied. Turn

adjusting nut for increased braking torque or liner wear.

Readjust nut to maintain the 1/64" clearance.

.11. Verify. sprockets on Selsyn drive are properly engaged in

chain;

12. Verify " Fuel Grapple Up Disengage" key-switch is turned

to "Run" position and key removed fro: switch.
.

113. Unlock and open control console doors (Enclosure 2B) and
. .

verify the following " Bypass" switches are in the "Off"

position: *

*

a. Fuel Hoist Overload Bypass

b. -Fuel Hoist Interlock Bypass
'

.

Bridge Left' Interlock Bypass'

-c.

[d. Bridge Right Interlock' Bypass

e. Fuel Grapple Eypass

f. Trolley Interlock Bypass >

; g. = Tube L*p Bypass--'(spent fuel bridge enly) '

h. " Rod Hoist Overload Bypass (maib bridge only)
,

I

,

-

1. Rod Hoist Interlock Bypass (main bridge only) )
*

! !j. Television Bypass [(auxiliary bridge only) ' ;.
;,

' '

j.

|
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ENCLOSURE 7
. (Paga3.of6)|

.

STARTUP OF THE FUEL HANDLINC BRIDGES
- MAIN' BRIDGE (FHCR-1)

*

AUXILIARY BRIDGE (FFCR-2)
SPENT FUEL BRIDGE (FHCR-3)
NORMAL STARTUP PROCEDURE (SHORT-TERM)

.

_-
-

-

k'
' NOTE: If a'" Bypass" switch is in the "Cn" position, the operator

shall notify his immediate supervisor before energizing the

- system.

14. Energize fuel handling bridge by closing.the appropriate

breaker. .

a. Main Bridge

'

Supply breaker at ACDP-311.

b. Spent Fuel Bridge

Breaker 2AR at reactor MCC-3A-1.
I

c. Auxiliary Bridge

.

Breaker #6 in RB crane elevator panel "3.
]

15. Verify the following switch' positions on the control
.

console. (See Enclosure 2B.)

a. " Power" switch for the fuel hoist Dillon in "On"

position and "(ht" ' light illumina:ef.
,

.b. Fuel Dillon'" Range" switch to desired range (nor= ally

low ~ scale)

. .-

.

1. "A" - O to 3,000'Ibs.

2. "B" - 3,000 to 6,000 lbs.

.

.

.
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*
ENCLOSURE 7-

(Page4of6)]

STARTUP OF THE FUEL' HANDLING BRIDGES
*

MAIN BRIDGE (FHCR-1)
AINILIARY BRIDGE :(FHCR-2) |

SPENT . FUEL BRIDGE (THCR-3),

NORMAL STARTUP PROCEDURE (SHORT-TERM) l

-

- -
-

.

~

a
%

c. " Power" switch for the rod hoist Dillon in'"On"
~

position (main bridge only).

d. Close and lock cabinet doors.
,

16. Close the following switches or breakers at the bridge

electrical panel.- (See Enclosure 2A.)

a. Cabinet "A" Knife Switch (ISW)

b. Cabinet "A" Circuit Breaker (ICB)

c. Cabinet "B" Circuit Breaker (ACB)-

17. Verify the following lighting panel breakers' are in

the "On" position. -(See Enclosure 2A.)

c. Breaker #1: Console, Dillon and Selsyn

b. Breaker #2: Light Receptacle

c. Breaker #3: TV Power (auxiliary bridge only) -

d. . Breaker #4: Light' Receptacle

e. Breaker #6: Shaded Light .
,

.

18. Close and lock cabinet doors.

19. Push " Hydraulic Pump Start". push button; verify pump

. start and hydraulic pressure-between 180-210 psi.

20, 4 Check'all indicating lights (P'USH-TO-TEST) on the

control console. If any-light fails to illuminate,
'

~

replace bulb and check again.
,

.
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ENCESSURE 7
Pags 5 of 6) |,

.

.

START 71P OF THE FUEL HANDLING BRIDGES *

MAIN BRIDGE (FHCR-1)
AUXIIIARY BRIDGE (FHCR-2)
SPEN 7 FUEL BRIDGE (FHCR-3)
NOQI. STARTUP PROCEDURE (SHORT-TERM)

.

-

-

21[ Check selector switches on control panel for prnper startup p'sition.o

'a .

(See Enclocure 2Cl, 2C2, or 2C3)
,

'

ayFii;ef Grapple" switch in " Disengaged" position.

b. " Control Rod Grapple" switch in " Disengaged" position. (nain bridge only)
.

" Rod Selector" switc15 in either " Control Rod" or " Orifice Rod" position.c.

(nain bridge only)

22. Verify the following equipnent startup status per illuminated indicating

lights.

" Grapple Tube Up" or " Grapple Up Disengaged"
.

a.

b. " Grapple Disengage"

"TV Cylinder Up" (auviliary , bridge only)c.

d. " Telescopic Cylinder Up First Stage" (nnin bridge only)

" Control Rod Disengage" (=ain bridge only)e.

|f. " Control Rod Tube Up" (nain bridge only)
t

I
-

NOTE: If any of the above lights are not illu=inated, perfor= necessary

manipulation of controls to ass me proper startup position.

23. If necessary, perform SP-531, Spent Fuel Handling Bridge Interlock Sur-

ve111ance and conplete applica'le portion of the Spant Fuel Handling Bridge
*

Log Sheet (Enclosure 13A)
.

24. If necessary, perforn SP-671 Spent Fuci Handling Eridge Load Surveillance

and conplete applicable portion of the Spent Fuel Handling Bridge Log Sheet
|

(Enclosure 13A)

.

.
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ENCLOSURE 7.

'
(Peg 2 6 of 6)'s

.

* STARTUP OF THE FUEL HANDLING BRIDGES
MAIN BRIDGE (FHCR-1)
AUXILIARY BRIDGE (FHCR-2)
SPENT FUEL. BRIDGE (FHCR-3)
NORMAL STARIUP PROCEDURE (SHORT-TERM)

.

.-.

; 25[ If necessary, perform SP-532, Main and A*txiliary Fuel Handling Bridge Inter-*

::
lock Surveillance and complete applicable portica of the Reactor Building*

Fuel Handling Bridges Log Sheet (Enclosure 13B).

26. If necessary, perform SP-670, Reactor Building Fuel Handling Bridges Load

Test and complete the applicable portion of the Reactor Building Fuel Handling

Bridges Log Sheet (Enclosure 13B).

27. Verify startup in accordance with the above steps by completion of Enclosure

12B . ,

.,

. .

.

.

.

-
.

-

.

;

=
. |

.

.

.
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.- ENCLOSURE 8
(Page 1 of 4)

.

STARTUP OF FUEL HANDLING BRIDGES
LONG-TERM

Long-term startup is defined as any ctartup of the equipnent which

r has been shut down between refueling cycles. _

-

;
:-.

S The field checkout and operating procedure shall be used for all long-

term startup of bridges. This section will include steps'to be taken in

case of component failure or malfunction and expected maintenance, and

follow the sequence of checkout procedure.

1. Drain hydraulic reservoir, flush, and fill with demineralized wate,r.

NOTE: Tank should be filled with telescopic cylinder full up on units

with control rod mast to prevent overflow of tank in operation.

2. Release bridge and trolley brakes nanually. Rotate drive coupling to

ensure all drive components are free to operate. Engage brakes. Bridge

and trolley brake adjustment is noted in the short-ter= startup checkout. |

3. The Dillon load cell calibration check is found in the Stearns-Roger
,

and'B & W Instruction Manual. Original set points are found on the

*

Stearns-Roger electrical s'chematic drawings for, each unit.

<4 . If any component does not function properly, the cause should be deter-

mined and the component' repaired or replaced as required.

5. : Check and replace oil.as requir.! in hoist gear boxes,' bridge, and*

trolley. drive reducers as noted in Stearns-Roger, B & k' Instruction

Manual.

:

.

.

.

'
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ENCLOSURE 8..

(Page 2 of 4)
.

.

STARIUP OF FUEL HANDLING BRIDGES
LONG-TERM

6. , Inspect hoist cable for wear or damage and replace as necessary. |
,

.

I_ 7. Remove hydraulic filter and inspect cartridge. Replace cattridge as.

'

.

Ei required. |

8. Manually rotate hydraulic pump. coupling to ensure the drive is free to

rotate..

9. Check all hose reels, electric cable reels, and "Z-Z" axis tape reels

to ensure they are free to rotate and that there is enough spring tension

to retract.
.

10. Engage hoist emergency handwheel and engage hoist brake release bolt.

Rotate handwheel to lower inner mast at least four inches. Rotate

handwheel to raise inner mast to the original position. Remove brake

release bolt ana handwheel and mount in their respective storage

positions.

NOTE: " Fuel Grapple Engage" " Disengage" switch turned to the "Disen-
. .

gaged" position.
,

11. Com:,lete all steps in normal (short-term) startup procedure up to Step

19 which wi,ll start the hydraulic pu=p. Start pump and check the j

; hydraulic pressure' gage. If the gage will not indicate pressure, ob-
,

serve if the pump shaft is *otating'and push the pump "Stop" push button.

Check the inlet line to the pump if the pump shaft is rotating. Check

the electrical power to the pump motor if the shaft is tot rotating.
,

, Adjust or' replace as necessary.

|

|
<.

,

1

I*

i
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ENCLOSURE 8
(Peg 2 3 of 4)

STARTUP OF FUEL HANDLING BRIDGES
LONG-TERM

NOTE: Some steps in this checkout and operating procedure may not

- be feasible because of water in the pool or dummy f'uel assen-

blies not being available. However, every step that can be

checked must be checked and any step that cannot be checked

must be noted.

. 12. Raise and lower hoist (s); check all reels as hoist is befag lowered and

raised. Reels not retracting properly can cause damage to the hoses
.

and electric cables.
'

13. Extend and retract telescopic cylinder through at least five co=plete

cycles. Check reels for rotation as telescopic cylinder is extending

and retracting to prevent damage to the hoses and electric cable.

14. CL:4. all b -1.*r ;;.2 ::clic; tr vel cle. :ical 1.; crlocks. (S?-531,
_

Spent Fuel Handling Bridge Iriterlock Surveillance and SP-532, Reactor

Building Main and Auxiliary Fuel Handling Bridges Electrical Interlock

Surveillance) Manually actuate any limit switch which cannot be

actuated by normal travel. . Recheck all yoke switches and cams for proper

location and orientation to prevent damage to switches and equip =ert. |

15. Position bridge with the rail pointer over the per=anent bench = ark.

The Selsyn readout should indicate that position.

NOTE: Adjustment can be made by lifting the sprocket asse=bly out

of the roller chain and rotating the sprecket until the

Selsyn dial readout indicates the designated position.

.

I

4

'

.

|. .

.
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ENCLOSUP.E S
.(Page 4 of 4)

.

STARTUP OF FUEL HAS*DLING BRIDGES
LONG-TERM

NOTE: Adj ustment of less than one sprocket tooth may be required
-

: if the Selsyn transmitter assembly'has been replaced or
,,

e .

.

% repaired. This can be obtained by loosening the locking

screw (located 90* from the adjusting screw) and rotating
s

the adjusting screw in the coupling. After adjusteent is

completed, tighten locking screw in the coupling. After
, ,

,

adjusteent is completed, tighten locking screw and recheck

indicated position.

NOTE: The adjustable coupling is located between the cetron speed

increaser and the Selsyn transmitter.

16. Continue nor=al (short-term) startup procedure, beginning

tdth Frep la -'rm ;' cer7 nti'n.1

NOTE: Main system pressure gage reading should be 100-200 psig.

Telescopic cylinder down pressure gage reading shall be
'

O psig. If the pressure ga;e readings do not correspond

to the above values.,the system pressure cust be adjusted

- before initiating any handling operation.

.

-
-

.

:

4

.
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ENClf'SL7E 9
-

(Pegip 1 of 4) |

*
SHUTDOW OF THE FUEL HANDLING BRIDGES

. NORMAL SHUTDOW (SHORT-TER2O

Normal shutdown is defined as any stoppage of the equipment, when a

speriod of time will exist, when an operator is not present. I addition,
r ~

.

:pheremustbeaplannedrestartoftheequipment in the near future.

Prior to de-energizing the system, the operator shall make the following

checks to ensure the equipment is in the correct mode to initiate system

shutdown.

NOTE: Some of the following steps are not applicable to all bridges. If

a step is not applicable to the bridge being shut down, that step
.

should be disregarded.

1. The operator shall check to ensure that all " Interlock Bypass" switches -

6re in the ''Off" position. Under N0 circumstances shall the operat.or

leave the equipseau. with a "hypass laterlock" in the "On" position unless

. the equipment is tagged, noting the bypassed interlock.

2. Bridge drive and trolley drive brakes are engaged.

NOTE: The bridge and trollby drive brakes are normally engaged.

3. Emergency handwheels for the bridge and trolley drives are mounted in
,

their storage positions.

4. The fuel hoist and' control rod hoist brakes are engaged.
'

NOTE: The hoist brakes are normally engaged.

5. The fuel hoist and control rod hoist brake release bolts and emergency

. .handwheels are mounted in their respective storage positions.

6. " Fuel Grapple Up Disengage" key-switch is in the "Run" position and the
,

' key removed f rom the switch.

7. "Crapple Disengage" light (opal) illuminate,d. ,

NOTE: Operater.shall not leave equipment when a fuel asse=bly is
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ENCLOSURE 9
(Pegs 2of4)|I

.-
,

SHUTDOWN.0F. THE FUEL HANDLING BRIDGES
'

NORMAL SHUIDOW (SHORT-TERM),

.

n
!-
r positioned in~the mast, except when relieved by a properly
i :- _

- . qualified operator. ~

z. .
;

..;
1

:

l

.

$

4

4

:
!

.

.

.

.

*
.

.

-
.

.

:
.

.
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ENCLOSURE 9

(Peg 2 3 of 4)|

SHUTDOWN OF THE FUEL HM.'DLING BRIDGES
NORMAL SHUTD0k'N (SHORT-TERM)

8. " Grapple Up Disengage" light (green) illuminated. -

t -

p NOTE: Operator is to raise hoist to the designated "up" po'sition, if
:~
*

required.

9. " Control Rod Grapple Disengage" light (green) illuminated. (main bridge only) |
'

NOTE: Operator shall not leave equipment with a control or orifice
'

rod po,sitioned in the mast, except when relieved by a properly

qualified operator. After the designated checks have been
.

completed and any equipment conditions requiring special attention
.

noted, the operator shall proceed with de-energizing the systes.

10. " Telescopic Cylinder Up" light (green) illuminated. (main bridge caly) |
NOTE: Operator is to raise the telescop1c cylinder to the designated

,

"up" position, if required.

11. " Control Rod Tube Up" light (green) illuminated. (main bridge only) |,

NOTE: Operator is to raise the control rod tube to the designated "up"

'

position, if required.

12. Move bridge &nd trolley to designated storage position.

13. Turn off hydraulic pu=p. Push " Hydraulic Pump Step" but*.on (red);

hydraulic pump vill stop. |
'

14. Turn the following circuit breakers located on the motor control center

to the "Off" position:

. la . Breaker 1 - Console, D.illon.and Selsyn

b. Breaker 7 - Shaded Light

c. Breaker 2 - Light Receptacle.

.

.

.
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ENCLOSURE 9.

(Pegs 4of4)|

SHUTDOW OF THE FUEL HANDLING BRIDGE 5
NORMAL SHb7DOW (SHORT-TERM)

4 Breaker 4 - Light Receptacle .

'

; .

.
- e. Breaker 3 - TV Power (auxiliary bridge only) ~ ]
t
15. Close doors of motor control center.

'

16. Turn off main circuit breaker located in panel "B", pos'icion #1 of the

j bridge electrical panel (Enclosure 2A).

17. Verify shutdown in accordance with the above steps by completion of

Enclosure 12C. -

.

.

!

f .

,
.

.

.

'

.

.

.

.

.

.

-

.

:
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ENCLOSURE 10
(Pzga 1 of 3)

SHUTDOWN OF FUEL HANDLING BRIDGES
*

LONG-TERM

Long-term shutdown is defined as any stoppage of equipment between

: refueling cycles or the startup is indefinite. $
'

i-
,

The operator shall perform the following applicable operations and*

checks to ensure the equipment is in the correct nede to shut down the syste=.

1. Move the bridge and trolley to a position not over the reactor or

transfer station or to. prevent interference with any intended work oper-.

ation. The main bridge is normally positioned on the transfer system

side of the reactor and the auxiliary bridge on the opposite end of the

pool. The spent fuel storage bridge is positioned with the mast above

cask loading area.

2. " Fuel Grapple Disengaged" light (opal) illuminated.

UCTE: Cpercter shall not leave equipment whea a fuel assembly is

positioned in the mast.'
'

3. " Fuel Grapple Up Disengage" key-switch in the "Run" position and key
.. ,

removed from switch.

4 .- " Grapple Tube Up" light (green) illuminated.

NOTE: Operator is,to raise hoist to the designated "up" position, if

required. -

5. " Control Rod Grapple Disengage" light (green) illuminated. (main bridge
,

only)
,

NOTE: Operator shall not leave equipment with a control rod or orifice

rod positioned in the mast.

6. " Telescopic cylinder Up" light (green) illuninated. (main bridge only) .!
I- NOTE: Operator to raise the tele' scopic cylinder to the designated "up"

position, if' required.

.
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ENCLOSURI 10
(Pags 2 of 3)

SHUTDOWN OF FUEL HANDLING BRIDGES
LONG-TERM

.

7. " Control' Rod Tube Up" light (green) illuminated. (main bridge only)
: -

E NOTE: -Operator to raise the control rod tube to the desig6ated "up"
::
*

position, if required.

8. Push " Hydraulic Pump Stop" button '(red); hydraulic pu=p' will stop.

9. Check all " Interlock Bypass" lights for illumination. If any light is

.

illuminated. ,the " Bypass" switch must be tagged, noting the bypass inter-

l'3ock, until resolution, and the switch turned to "Off" position.

10. Turn all circuit breakers located in the motor control center to "Off"

position. Close snall circuit breaker door. |

11. Turn main circuit breaker located in panel "B", position #1 of the motor

control center to the "Off" position. (See Enclosure 2A.) |,

12. Open lef t-hand door (panel "A") of the motor control center (see Enclosure

2A),' disengage the large knife switch, and turn the ICB breaker to "Off".
.

; .13 . Close both door panels of the motor control center.

14. Check the front doors of the control console. The doors should be locked

for normal operation end the keys removed and under ad=inistrativa control.

The. control console doors should be locked and the keys recoved for any
.

'

long-term shutdown.

15. Bridge and trolley drive brakes must be engaged.

NOTE: Refer to short-term startup for a complete check.

.

.
,

.
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, ENCLOSURE 10
(Pegs 3 of 3)

SHUTDOWN OF FUEL ILUIDLING BRIDGES
'"

- . LONG-TEMI

16. Fuel and control rod hoist brakes crust be engaged. - .

: -

? NOTE: If the hoist brake release bolts are in their respective storage

,

positions, the brakes art engaged.

17. The emergency handwheels.for the hoists, bridge, and the trolley drives

must be mounted in their respective storage positions.

. 18. Notes shall be made by.the operator of any function that . rill require

future checking, possible new parts, or recalibration before the next

startup. Any work required as a result of the notes shall be scheduled

and completed, if possible, to assure the equipnent will perform its

handling function when required.

19. Facility power to the equipment shall be turned to the "Off" position.

i40I2.: Iaeility pv.cr to I.c.Ler. Ivr uocots aal panels : st be t.utaed to

the "On" positica.*

.

20. Wash grippers and masts with demineralized water when reactor cavity has
.

been drained.
.

| 21. Verify shutdown in accordanoe with the above steps by cenpletion of

Enclosure 120.
,

.

.

i
*

.

:

W
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ENCLOSURE 12A j'

,

VERIFICATION OF. FUEL TRANSFER SYSTEM STARTUP

1. All applicable steps in Section 7.1, Startup of the Fuel

.. Transfer System, completed and verified by: }
; -

;-

%~

Initials: Date:

Coments :
.

.

. 2. The systen is now operable.

.

.

.

.

.

: .

.
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ENCLOSURE 12B,

.,

*-
'

- VERIFICATION OF RTEL HANDLING BRIDGE STARTUP

1. Fuel Handling Bridge (Specify- Main,

Auxiliary, Spent) [
~

''

7
..

~

:.

;

2. Startup Procedure used (Specify:

Normal (Short Term) or Long Term)

3. All applicable steps in Enclosure 7 and/or Enclosure 8 required

'o start up the fuel handling bridge specified in (1) above.

completed and verified by:
,

1
:

.

Initials: Date:

-

Comments:
.

.

.

.

' '
-

. . g4. .The bridge is now' operable and the operator =ay preceed with ;
;___m

instructed equipment operations. ,

i.

|

..

- .

".
.

4

o
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ENCLOSURE 12C
,

.

VERIFICATION OF FUEL HANDLING BRIDGE SHUTDOWN-.
'

!
.

1. Fuel Handling Bridge (Specify: Main,

: Auxiliary, or' Spent)' |
'

i.,

&.-
*

2. Shutdown Procedure used (Specify: '

|

Normal (Short Term) or Long Term) i

.

t

.

3. 'All1 applicable steps'in Enclosure 9 or Enclosure 10 required
.

,

to perform shutdown of- the Fuel Handling Bridge in (1) above
!

completed and verified by- :
i
!. 'c

'

i

Initials: Date: ,i

:.

3 Comments:
I-

4

.

.

4.
-

.
,

!4. Complete applicable portion of Fuel Handling Bridge Log Sheet.
.

i.

*
.

:.

t

.

. .

.
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EXA"PLE -

.

' th'c fuel assembly in L-ll, Step 14, will rf: 4 . . :. . ar er.cHy, return it to.

. .storcoc Iccation. Coolcte steps 15 ~ th " - -: to reir..ert-

.

. J .. m a..;,1y -i n L-l l .
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1.0 PURP0_S_E_

To describe ;he procedure to be used in the receiving, loading,

and preparing for shipment of spent fuel casks.
_

! Nbde Section-
7

( Prior to Arrival of Spent
Fuel Cask 6.0

Receipt and Placement of
Single Assembly Cask 7.0

LLoading Fuel in Cask 8.0
,

Preparation of Single Assembly
Cask for Shipment 9.0

.

.

:

l

i
,. 1

!
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12.0 DESCRIPTION

.

I

2~ 1 The fuel handling system is designed to provide a safe,.

effective means of transporting and handling fuel from the

.
- time it is removed from the spent fuel pool to the_ time it

is removed from the plant site in spent fuel casks.

2.2 This document will describe in check list form the procedures

to be followed before, during, and after loading the spent

fuel assemblies into the spent fuel casks.
-

.

.

.

f

..

:-

a
.

1Page 2 - FF-1001 Date 11/20/73
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3.0 REFERENCES

3.11 Refer-_to RP-101, Radiation Protection Manual, Section 6,

-for control and accountability of radioactive materials.
,

.

[ 3.2 Crystal River Unit 3 FSAR, Section 9.6, Fuel Handling.

- System, pages 9-24 through 9-29

3.3 Plant Operating Quality Assurance Manual, Volume VII,

Refueling _ Operations

3.4 CR-3 Plant Operating Quality Assurance Manual, Volume XII,

Special Nuclear Materials (SNM) Handling and Accountability

.

i

.

.

.

.

-Page.3 'yp_ lool page 174/74
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4.0 I.IMITS AND PRECAUTIONS

4.1 Spent fuel must be cooled for at least 120 days before loading
,

into casks.

4.2 Spent fuel casks must be washed down to remove any-foreign

i materials before being placed into the spent fuel pool.

%
4.3 Radiation protection requirements as specified on work permits

murt be complied with when working with the casks or spent

fuel assemblies.

4.4' Radiation and contamination levels must comply with the Code

of Federal Regulations, Title 49, Chapter 1, prior to shipment ,

from the plant.

4.5 Smear tests shall be performed on the casks before unloading

to insure compliance with Section 6.1 of RP-101, Radiation

Protection Manual.

4.6 . If casks are to be shipped to areas where outside te=peratures

may reach freezing, suitable antifreeze such as silver nitrate

vfil be added to the coolant. The amount will be specified by

the Chemistry and Radiation Protection Department.

(TS) 4.7 No spent fuel shall be stored in spent fuel pool "B" (east)

and the gate between pools "A" (west) and ''B" (east) must be

in place whenever a spent fuel cask is being handled over spent

fuel pool "B" (east) or the cask loading area.

(TS) 4,8 No spent fuel cask shall be handled over spent fuel pool "A" ]

2 (west).
|

4.9 Cranes to be used operate satisfactorily in accordance with j

|
'

.

applicable portions of FP-301, Preparation for Refueling.-

.
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5.0' SET POINTS |
i

5.1 LSpent Fuel Storage Pool Level: Normal i

5.2 . Purification Flow: 180 gpm

'

-- -5.3- Filter Differential Pressure: < 25 psi
,

*

'

k .5.4 Spent Fuel Pump Discharge Pressure: > 40 psig

5.5 Spent Fuel Pool Temperature: < 10507

5.6 Spent Fuel Storage Pool Discharge Flow: 1500 gpm > 2300 gpm

:.
*

.

.

4

5

:

4

.
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PROCEDURE
,

6.0 PRIOR TO ARRlVAL OF SPENT FUEL CASK
.

.6.1 Notify Nuclear Plant Manager of date and time of arrival
~

,k of spent fuel cask. _

'

6.2 Notify Radwaste Management Supervisor of arrival of

spent fuel cask.

6.3 Notify Plant Reactor Engineer of arrival time and date, and

assure that Spent Fuel Shipping Cask Loading Form (CR-3 Form
,

SPSCL, No. 912-010) will be filled out and available at that

time.

(TS) 6.4 Insert gates in track to separata spent fuel cask loading area

from main spent fuel pool and between pools "A" and "B".

6.5 Lever water level in spent fuel cr.sk area using installed

suction line and a portable pu=p.

6.6 "W en water level gets to botten of installed suction line,~

.

valve off line so pump will not cavitate.
.

.

6.7 Continue lowering water level with portable pu=p until pit

contains less than 15 feet of water, then secure portable

pu=p.
,

6.8 Recove fuel building hatch with building crane and place in

, storage area.

.

.

.
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7.0 RECEIPT AND PLACEMENT OF SINGLE ASSEMBLY CASK

; 7.1 INITIAL CONDITIONS
1

Sect, ion 6.0 has been completed.

[- 7.2. -Upon arrival of spent fuel shipping cask, complete Check
- -

- List "A", Receiving and Unloading Single Assembly Spent
,

Fuel Cask.

.

4

i

i

a

1

4

'

i

4

5

1

1

,

4

l-

r
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8.0 LOADING FUEL IN CASK

18.1 Reflood cask loading area using installed line. ,

8.2 Remose gate separating cask area from rest of spent fuel pool

and gate separating spent fuel poolIs "A" and "B". - ].

k 8.3 Check Spent Fuel Shipping Cask LoadinF Form (CR-3 Form SFSCL,
7

No. 912-010) to determit.2 which assembly should be Ioaded.

8.4 Complete Check List "B", Loading Fuel Into Cask.

1

.
*

.

N

<

.

1
.

.

.

1

:

.

.

1
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LO PREPARATION OF SINGLE ASSDiBLY CASK FOR SHIPMENT

Complete' Check List "C", Removal of Cask from Spent Fuel. Pool

and Preparation for Shipment.
.

-

-
-

.
~

i- . g
.

.

4

$

.

'
.

.

I

1
.

f

.

i
.

j. .

,

J

4

l-

!

i

i

-
*

L
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ENCLOSURES

Enclosure 1 Check List "A", Receiving and Unloading Single Assembly
Spent Fuel Cask

- Enclosure 2 Check List "B",-Loading Fuel Into Cask [
Enclosure 3 Check List "C",-' Removal of Cask From Spent Fuel Pool and

Preparation for Shipment*

.

e

e

9

e

S

S

*

I

.

|

|

._ !
i
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ENCLOSURE 1
Pcga 1 of 4

.

CHECK LIST "A" *

RECEI ING AND UNLOADING SINGLE'iSSE55Li'
SPENT FUEL CASK.

-

:Date - Initials.

a

'Il. Health Physics has surveyed trailer and personnel barrier.-

2. Inspect trailer and personnel barrier for damage. Report

any damage to Plant Reactor Engineer.

3. Position trailer under fuel building hatch. Set brakes

and block wheels against movement in either direction.

4. Remove access panel by hand from personnel barrier.

5. Close water jacket vent valve and expansion tank valve.

Relieve water pressure in line connecting water jacket

expansion tank by opening draincock located in line.

Disconnect water jacket expansion line from water jacket.

6. Attach special slings to cain h,ook. Attach slings to
9

personnel barrier. Remove personnel barrier and set
.

aside.

7. Health Physics has smeared test cask for surface con-

tamination and adjacent surf aces of trailer.

8. Inspect cask and trailer for damage. Complete re-

ceiving inspection portion of shipping document.

9. Wash off road dirt only if smear shows no contamination.

If trailer is contaminated, then trailer must be washed

:
with controlled effluent of wash water. If cask is

contaminated, then road dirt and contamination will be

removed once cask is placed in the decontamination area.

Page 11 FP-1001 Date 1/20/78
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ENCLOSURE 1
Pcg2 2 of 4

.

a

CHECK LIS_ ,,',' A" (Cont'd)T
RECEIVING AND UNLOADING SINGLE ASSEMBLY
SPENT FUEL CASK

InitialsDate
_

10. Remove lockwire and bolts from front tiedown.

:11. Remove top and bottom impact structures and store on

.' trailer bed.

12. Using cask lif ting yokes, engage trunnions on front end of

cask. Raise cask to a vertical position on rear support,

moving crahe as required ,to keep crane cable vertical.

When cask is fully vertical, remove cask from trailer.
,

13. Place cask in-decontamination area. Disengage lifting

yoke. Clean cask surfaces as required for entry into
,

spent fuel pool.

14. Back off outer closure head bolts. Remove protective

cover plates from valve boxes. Remove valve lead seals and

dust covers. Remove threaded plugs from top of outer

closure head and replace with threaded eyebolts. Check

to see that closure head cavity drain valves are closed.

15. Using shackles, attach lifting slings to eyebolts on top

of closure head. Remove outer closure head and set it

on supports.which are suitable for radiological control

and for maintaining the cleanliness of closure head.
.

Carefully inspect 0-ring seal in underside of closure
.

head. If 0-ring shows any damage, replace 0-ring. Be

! certain that replacement.0-ring is properly installed and

. seated. Note any damage or repairs on shipping document.
i

I

|

-
,

|
|
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ENCLOSURE 1
Paga 3 of 4

CHECK LIST "A" (Cont 'd)
RECEIVING AND UNLOADING SINGLE ASSEMBLY
SPENT FUEL CASK

-Date _ Initials
-

{ l6. Remove inner container closure head nuts. Using main crane

hook, attach lifting slings to two velded lugs on inner con-

tainer closure head. Remove inner container closure head and

' set down on a clean surface.

17. -Check to see closure head valves are closed. Remove dust

covers from closure head drain valve and fill valve. Open

closure head cavity drain valves which-are located on the

side of the cask.

18. Remove fuel assembly holddown by means of a special long

rod with hook end and set down on supports which are suit-

able for radiological cotitrol and for maintaining the

' cleanliness of holddown.

19. Survey cask internals. Visually inspect cask (s) inner

.
conta1ner cavity for foreign material da= ages, etc.

Also inspect gasket in suction drain line flange. Note

any discrepancy on shipping documents. Replace fuel

assembly holddown.
|
|

'

20. Check water level in water jacket. If necessary, con-

nect water jacket drain valve to a supply of demineral-

ized y :er by means of a hose. Open water jacket drain;

and vent valves. Open water supply valve and wait until

solid stream of water exits from water jacket vent valve.

Close both valves and disconnect hose from wa*.er jacket

and replace water jacket valve box cover gaskets and cover
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ENCLOSURE 1
Pcg2 4 of 4

. -

'

- ' CHECK LIST, "A" (Cont'd)
RECEIVING AND UNLOADING SINGLE ASSEMBLY'
SPENT FUEL CASK

Date Initials
,

.

; plates. ' Fill cask cavity with demineralized water up to_
:
..

% level of inner container flange.

21. Engage cask lifting yoke with cask trunnions and pick up

cask. Lift cask to clear all appurtenances on the way to

the fuel pool.
.

'

22. Slowly lower cask to cask loading area of spent fuel
.

pool. -

23. Disengage lifting yoke from cask by means of special

long service tools.

24. Lift main crane hook, lifting yoke, and recove from

cask storage area.

25. Wash down all '(lif ting yoke and inner closure head)

wetted parts before setting any co.cponents aside.

.

.

Check List Completed
Supervisor Date

.

:

l

..

|.
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ENCLOSURE 2

CHECK LIST "B"

LOADING FUEL INTO CASK

Date- Initials

1. Read identification. number on top of fuel assembly via ,
_

j binoculars. Record identification number on shipping
-

-

e
; document.

2. Pick up fuel assembly using manipulator crane.

.3. Position refueling bridge over cask. Center the fuel

. assembly over cask cavity. Carefully lower fuel asse=~

bly into cask.

4. Watch assembly as it approaches cask. If assembly is

not properly aligned, withdraw assembly to full "Up"

position and move bridge as necessary to correct

alignment.

5. Lower assembly into cask, repeating Step 4 if nec-

'

essary.

6. Release grapple from fuel assembly and raise grapple -

to full "Up" position.

7. Confirm that fuel asse=bly is fully seated in cask.
<

8. Nbve refueling bridge clear of cask.

Check List Completed

.

Supervisor Date
.

.

1
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ENCLOSURE 3
P gs 1 of 8

.

CHECK LIST "C"*

REMOVAL OF CASK FROM SPENT FUEL POOL AND PREPARATION FOR SHIPMENT

InitialsDate
,

3L. Install fuel assembly holddown into cask by means of a
':
-

% special long rod with hook end.

2. Attach two-legged sling to cask lifting yoke. Position

cask lifting yoke over inner container closure head

located on a stand a't fuel pool ledge. Attach closure

head lifting cables'to welded l'ugs on outer surface of

inner closure head, using shackles. Open closure head

suction and fill valves.

3. Position inner head over cask and slowly lower onto

cask, making sure that the dowel pins located in the

cask flange provide final positive align =ent. Visually

confirm that inner head is seated by the use of

binoculars.
'

.

4. Lover cask handling yoke to slacken the closure

head cables which in turn locate yoke legs relative to

cask trunnions. Laterally cove yoke legs by means of

a positive drive system to engage cask trunnions.

Begin' lifting cask with main crane.

5. Monitor cask continuously for radiation dose as top of

cask comes within approximately five feet of pool water
.

surface. Stop crane lift at the directicn of Health

*

Physicist below pool water level. Install underwater, all

inner container closure head nuts, in pairs, 1800 apart,

-Page 16 .FP-1001 Date 11/20/73

--



,
.- . - -. ..

~

ENCLOSURE 3
* *

Pegs 2 of 8

' CHE.CK_ LIST _".C,",
REMOVAL OF CASK FROM SPENT FUEL POOL AND

~ PREPARATION FOR SHIPMEhT

Date Initials
.

} first'. hand-tight; then-torque to given foot-pounds in two

r

{ equal steps. As all vetted surfaces continue to-emerge from

surface of pool water, hose with demineralized water those

items such as the cask, cask handling yoke,-and the crane

, hook assembly. Monitor radiation levels on all surfaces of

cask.

6. Continue to raise cask until closure head cavity drain

valves.are accessible from refueling bridge platform.

Open closure head cavity drain valves. After pool water

has' drained from closure head cavity, close closure head

' cavity drain valves. -

7. Connect hose from demineralized water supply to quick-

disconnect _ fitting on inner container fill valve. Con-

nect a hose to inner container suction drain valve with

free end of hose'to be placed in pool water'or contami-

nated drain.
,

Open demineralized water supply valve and

proceed'to flush cask inner container for a period of 20

minutes.

8. 'Close desineralized water supply valve. Close inner

container fill valve. Disconnect hose from demineralized
:

water supply.. "onnect T-fitting with pressure gauge and

- isolation. valve to quick-discontect fitting on inner con-
,

1tainer fill line. |(The discharge side of the suction valve
I:is still.connectedito a hose with one.end placed into the

pool water.)

.Page 17 FP-1001 Date 11/20/73 I

,



- ENCLOSURE 3
- .Prgs 3 of 8

CHECK .LI,ST.,".C,'.'.4

REMOVAL OF CASK FROM SPENT FUEL POOL AND
PREPARATION FOR SHIPMENT

Date Initials
.

}9. Connect helium bottles (with pressure regulat2d to 10
_

*:

{ psig) to quick-disconnect on isolation valve assembly.

Open inner container suction drain valve, fill valve,

and isolation valve. Open helium supply valve for a few

minutes to allow helium,to p,ush out a monitored quantity

of water from inner container Ghich represents not more

than 25% of the water volume in the inner containar. At

least f5% of water should remain in inner container until

leak-testing operation has been completed.

10. Connect discharge end of the hose on the inner container

suction valve to a graduated container. Draw off a

sample of inner container water by closing inner container

fill valve and opening inner container suction valve.

After-drawing sample, open the inner container fill valve

and close inner container suction valve.
J

11. Health Physics has analyzed coolant for radioactive

contents and recorded results on shipping document.

Close helium supply valve.

12. Close suction drain valve and open helium supply valve.

Pressurize inner container to 10 psig. Close helium
:

supply and inner container fill valve. Hold pressure

for 10 minutes and open inner container fill valve. If

there is no pressure drop, the seal and valves are satis-

-factory. Record results on shipping document.

-

:

!
i
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ENCLOSURE 3
Peg 2 4 of 8'

CHECK, . LIST;,",C','. .
.

~~ ~ REMOVAL OF CASK FROM SPENT FUEL POOL AND,
..

PREPARATION FOR SHIP!ENT

dite - Initials

:- .

[13. JDpen inner container suction drain valve and release
~

pressure on inner container'through. free end of hose.*

.

~ which.has been. returned to the pool water.- Now allow

helium flow to push out remaining inner container water

until there is.no further discharge from th'e suction

drain line, discernible'by the appearance of helium
,,

.

bubbles issuing from pool water surface.

14 . . .Immediately af ter appearance of helium bubbles issuing

i from hose, connect discharge end of suction drain hose
i

to'an evacuated, calibrated collection vessel. Draw off
,

.i specified volume of helium gas by closing the petcock on

- collection vessel-and c1cse suction drain valve. Analyze

for radicar.tive contents and record on shipping document.

i Close inner container fill and suction drain valves.
' Close helium supply valve.

'15., Disconnect helium supply bottle, pressure gauge, and
' isolatica valve assembly. Remove suction drain' hose.

Remove fill valve hose. Decontaminate pressure gauge and

isolation valve assembly before further use.
.

~ 16. Connect' hose from suction pump to quick-disconnect fittings

on cask cavity' suction drain line. Allow free'endlof hose
-

4

'
; from discharge side of. suction pump to be placed into pool

water. Pump water ' f rom cask cavity (annulus) .

. .

.

.
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~ ENCLOSURE 3
Pcg2 5 of 8~

.

CHECK LIST "C"
REMOVAL OF CASK FROM SPENT FUEL POOL AND
PREPARATION FOR SHIPMENT

|
*

Initials |' ate

L'7 . Disconnect suction drain line hose and suction pump.
~

_

Install cap on quick-disconnect fitting.

18. ' Continue hosing cask down with de=ineralized water.

Monitor radiation dose rate as cask emerges from

pool. When all cask surf aces have been hosed, in-

stall cask drip pan, if desired. Immediately move

cask out of fuel pool to decontamination area.

Remove cask drip pan and set cas'k down. Remove
.

lifting yoke and' closure head lifting cables. An

effort should be made to prevent the cask surface

from drying after removal from fuel pool on its

way to decontaminction area.'

19. Immediately commence decontamination procedures in

decontamination area using demineralized water,

steam, deterge'nt and scrub brushes, as required.

20. ' Attach closure head lift cables to eyebolt on outer

closure head which is resting on outer closure head

stand in decontamination area. Lift outer closure

head and position outer closure head on cask flange.

~ Visually confirm that outer closure head is seated.

. Remove closure. head 111ft cables.

.

.

['
~
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ENCLOSURE 3* -

# Peg 2 6 of 8

CHECK LIST "C"
REMOVAL OF CASK FROM SFENT FUEL POOL AhT
PREPARATION FOR SHIPMEh"I

InitinisDate .

: ~

; 21. Remove eyebolts from outer closure head and' insert metal--
t

threaded plugs. Store eyebolts in box. Torque outer*

closure head bolts, in pairs, 1800 apart, first hand-tight;

then torque to given foot-pounds, in two steps.

22. Connect compressed air supply line to second closure head

cavity drain valve.

23. Open compressed air supply valve and pressurize cask

cavity space between inner and outer closure heads to

10 psig. Close air supply valve and second drain valve.

Hold pressure for 10 minutes. If there is no pressure

drop, the outer closure seal and closure head cavity

drain valves are satisfactory. If pressure dro'ps, car-

rect source of leak and repeat test. Record results on

L shipping document.
i

! 24. Open isol.stion salve and relieve pressure in cavity be-

tween cask heads. Close closure head cavity drain valves

and remove. pressure gauge and isolation valve assembly.
|

( 25. 'Lockwire both closure head cavity drain valves closed.

U Install pressure' caps on quick-disconnect fittings on
|

; both valves.f

26. llealth Physics has surveyed entire cask for the surface

contamination and radiation dose rates. If surface con- |

h tamination values are higher than those specified for !

.I
I( -
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ENCLOSURE 3
Prga 7 of 8* *

,

CHECK LIST ,"C"
REMOVAL OF CASK FROM SPENT FUEL P00L AND
PREPARATION FOR SHIPMENT

InitialsDate
_

; shipment, continue decontamination procedure. During decon-
_

~

.

; tamination procedure, be sure to lift cask sufficiently to-

decontaminate cask bottom surface. Fecord final values on

shipping document.

27. Install lead seal be' tween two adjacent cask outer closure
.

bolts.
.

28. Install valve box covers on the closure head cavity drain

valve boxes with bolts for each valve box. Verify that

water jacket vent valve is "open." Install water jacket

vent valve box covers with bolts.

29. Attach lifting yoke to cask. Lift and move cask to trailer

locations. Position cask to engage cutouts in bottom end
,

of cask with rear tiedown trunnions. Lower cask to rest en

front ~tiedown saddle, moving cask lifting yoke as required to

keep crane cables vertical. Disengage cask lifting yoke in

decontamination area.

30. Health. Physics has surveyed cask closure head areas and

valve boxes for surface contamination to assure co=pliance

with DOT Regulation 173.393(a). Racord final values on

shipping document.
,

31. Install and torque front tiedown bolts to given foot-
'

pounds in two steps. Install top inpact structure with

bolts and torque to given foot-pounds. Install bottom -

impact structure with bolts and torque to given foot- .

pounds. Lockwire all bolts.
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ENCLOSURE 3'

*

Pcg2 8 of 8

CBECK LIST "C"
RDf0 VAL OF CASK FROM SPENT FUEL POOL AND
PREPARATION FOR SHIPMENT

-
D:te Initials

32. Install personnel barrier on trailer and bolt in place with

b'olt s . Connect cask water jacket to expansion tank via
e~

access panel by connecting flexible metal hose from expan- |
e

sion tank to quick-fitting on vent valve. Check to see that

expansion tank valves (two) are open. Be sure draincock is,

closed. * Isistall access panel and fasten with bolts. Torque

to given foot-pqunds.

33. Paste shipping placards to outside of personnel barrier as

required by 49 CFR 173.399.

34. Perform final health physics survey of truck system.

35. Return all service equipment decontaminated to normal

storage,
c

36. Complete all forms and prepare Bill of Lading for

shipment.

37. Shift Supervisor has reviewed shipping document for

completeness and accuracy. Sign-off as " cask with

acceptable limits and ready for shipment."

Check List Completed
Supervisor Date

..

.

.

,
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