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QUESTION 2.1 RESPONSE TO NRC REQUEST
FOR ADDITIONAL INFORKATION ON CONTROL

OF HEAVY LOADS
FOR WATTS BAR NUCLEAR PLANT
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2 -1-1NSEWW
The following isa submittal of, the 2.1-1 response which identifies
ýall overhead handling systems from which'ia load, drop, may' result in(
damage -to any system required for. plant shutdown or decay heat
removal.-

.The lift systems have been given unique identifier numbers and have
also been analyzed for the effects of dynamic loading. The actual
dynamic load due to hook/load acceleration or *deceleration is
determined through the use of the Crane Industrial Standard,
C(AA-70, which addresses the question of dynamic loading on cranes.
For those lift systems having a dynamic load of 15 percent of the
static load or less, no additional considerations for impact were
made.



Dynamic
Lift System Type Lift Location TVA'Drawing Load~j

NO. System (Building) Description Numberfl

Overhead Crane
OQverhead Crane
Overhead Crane
Overhead Crane

JBCrane

JIB Crane

Monorail

Monorail

Monorail

RB 175-ton Polar, Crane - Main Hoist
RB 175-ton Polar Crane - Aux Hoist
AB 125-ton Aux Bldg Crane - Main Hoist
AB 125-ton Aux Bldg Crane - Aux Hoist

RB 3-ton JIB/v 3 rjyn Hoist
and Trolley

IFS 20-ton Hydraulic Pedestal Crane

AB 5 ton/v 5 ton Hoist and Trolley

AD 4 ton/v 4 ton Hoist and Trolley

AB 4 ton/v 4 ton Hoist and Trolley

40N230 -235 2.0
ý'44N230 -235 10.0
44N300 - 304 3.0
44N300 - 304 12.0

47 V200-11/44N3 84 12.5

44N310 20.0

4BN1276-3 Mk 306
44N389 8 391 Mk

48N1276-3 Mk 307
44N389-390 Mk 1

48N1276-2 Mk 224
44N389

15.0
8

12.5

12.5

1. This percentage relates, a static load increase, based on the dynamic characteristics of the hoisting
system in question.

RB - Reactor building
AB - Auxiliary building
IPS - Intake pumping station
CZ - Identifies a lift system operating in critical zones

2. This lift system handles miscellaneous equipment into and out of the reactor building, refer to
pages 5-7 of appendix D for further information.

ER1-CZ-M
CR1-CZ-A
CR2-CZ-M
CR2-CZ-A

JBI-CZ (2)

JTB2-CZ

MRI-CZ

MR2-CZ

MR3-CZ

LIFT SYSTEM IDENTIFICATION
2.1-1 Response



W -2 RESPOSEwW
In response to, question 2.1-2, this is: a list of overhead handling systems
f rom which'a load drop would not. result .in damage to any system required
for plant shutdown or decay heat removal for one of. the f ol lowing reasons:

-a. There is sufficient physical separation from any system or component
required for safe shutdown or decay heat removal.

b. The system or component over which the load is carried is out of
service while load handling system is used.

c. The load weighs less than 2,000 pounds and is not considered a heavy
load.



w
2..1-2 RESPONSE.

Lif t System 'Rea .son, f or'
No. Load Handling System TVA Drawing NO. Exclusion

MR 1
IM 2
MR 3
MR 4
MR 5
MR 6
IM 7
MR 8
MR 9
MR 10
MR 11
MR 12
NH 13
NH 14
MR 15
NR 16
MR 17
NH 18
MR 19
MR 20

NH 21

NH 22

MR 23

NH 24
NH 25
NH 26
NH 27
NH 28
NH 29
NH 30
NH 31
NH 32
NH 33
NH 34
NH 35
NH 36
NH 37
NH 38
MR 39

1:--toný Monorail
1-ton Monorail
4-ton Monorail
4-ton Monorail
4-ýton Monorail
4-ton Monorail
4-ton Monorail
4-ton Monorail
4-ton Monorail
4-ton Monorail
4-ton Monorail
4-ton Monorail
4-ton Monorail
4-ton Monorail
4-ton Monorail
4-ton Monorail
4-ton Monorail
4-ton Monorail
5-ton Monorail
4-ton Lifting Eye

Pump lA-A
4-ton Lifting Eye

Pump lB-B
4-ton Lifting Eye
Pump 2A-A

4-ton Lifting Eye
Pump 2B-B

5-ton Monorail
4-ton Monorail
4-ton Monorail
4-ton Monorail
6-ton Monorail
6-ton Monorail
4-ton Monorail
4-ton Monorail
4-ton Monorail
2-ton Monorail
2-ton Monorail
2-ton Monorail
2-ton Monorail
5-ton Monorail
5-ton Monorail
2-ton Monorail

Nk 100 48N1276-1
Nk 101 48NI276-1
Nk 104 48N1276-1
NH 105 48N1276-1
NH 106 4SN1276-1,
NH 107 48N1276-1
NH 108 48N1276-1
NH 109 48N1276-1
Mk 110 48N1276-1
NH 111 48NI276-1
NH 112 48N1276-1
NH 114 48NI276-1
NH 115 48N1276-1
NH 116 48N1276-1
NH 118 48N1276-71
NH 119 48N1276-1
NH 120 48N1276-1
NH 121 48N1276-1
NH 122 48N1276-1.
Mk 7B 48N41276-1

NH 7B 48N1276-1

NH 7B 48N1276-1

NH 7B 481N1276-1

NH 201 48N41276-2
NH 202 48N1276-2
NH 203 49NI276-2
NH 204 48N1276-2
NH 205 4BN1276-2
NH 206 48N41276-2
NH 207 48N1276-2
NH 208 4BN1276-2'
NH 209 481N1276-2
NH 210 48N1276-2
NH 211 48141276-2
NH 212 48N1276-2
NH 213 48141276-2
NH 214 48141276-2
Mk 215 4SN1276-2
NH 216 48N1276-2



2.1-2 RE ISPONSE .(Continued)

Lif t System Reason for
No*. Load Handl ing System TVA Drawing No. Exclusion

MR 40
MR 41
MR 42
HR 43
MR 44
HR 45
MR 46
HR 47
HR 48
MR 49
HR S0
HR 51
HR 52
MR 53
HR 54
HR S5
HR 56
HR 57
HR 58
HR 59
HR 60
HR 61
HR 62
HR 63
HR 64
HR 65
MR 66
HR 67
HR 68
HR 69
HR 70
MR 71
HR 72
HR 73
HR 74
MR 75
HR 76
HR 77
HR 78
HR 79
HR 80
HR 81
MR 92
HR 83

2-ton Monorail
2-ton Monorail
2-ton Monorail
3-ton Monorail
4-ton Monorail
4-ton Monorail
4-ton Monorail
5-ton Monorail
6-ton Monorail
6-ton Monorail
3-ton Monorail
3-ton Monorail
4-ton Monorail
5-ton Monorail
5-ton Monorail
3-ton Monorail
3-ton Monorail
5-ton Monorail
5-ton Monorail
8-ton Monorail
8-ton Monorail
8-ton Monorail
8-ton Monorail
10-ton Monorail
10-ton Monorail
1/2-ton Monorail
10-ton Monorail
10-ton Monorail
5-ton Monorail
5-ton Monorail
5-ton Monorail
5-ton Monorail
6-ton Monorail
1-ton Monorail
2-ton Monorail
3-ton Monorail
3-ton Monorail
1-ton Monorail
1-ton Monorail
1-ton Monorail
1-ton Monorail
3-ton Monorail
1-ton Monorail
3-ton Monorail

Mk 217 48N1276-2
Mk 218 48N1276-2
Jfk 219 48N1276-2
Jfk 220 48N1276-2
Jfk 221 48N1276-2
Jfk 222 48N1276-2
Jfk 223 48N1276-2
Jfk 225 48N1276-2
Jfk 301 48NI176-3
Jfk 302 48N1276-3
Jfk 303 48N1276-3
Jfk 304 48N1276-3
Jfk 308 48N1276-3
Jfk 310 48N1276-3
ilk 3 11 48N1276-3
Jfk 312 48N1.276-3
Jfk 313 48N1276-3
Jfk 314 48N1276-3
Jfk 315 48N1276-3
Jfk 1 8 2 44N375
Jfk 1 6 2 44N375
Jfk 1 8 2 44N375
Jfk 1 8 2 44N375
Jfk 1 44N376
Jfk 1 44N376
Jfk 2 44N376
Jfk 1 44N377
Jfk 1 44N377
Jfk 2 8 3 44N377
Jfk 2 8 3 44N377
Jfk 1 6 2 44N378
Jfk 1 6 2 44N378,
Jfk 3 44N378
Jfk 1 44N380
Jfk 2 44N380
Jfk 3 44N380
Mk 4 44N380
Jfk 5 44N380
Jfk 5 44N380
Jfk 7 44N380
Jfk 8 44N380
Jfk 9 40N380
Jfk 10 44N380
Jfk 11 44N380

N-'



2.1-2 RESPONSE (Contind

Lift System Reason for
No. Load Handling System TVA Drawing No. Exclusion

MR. 84
MR 85
MR 86
MR 87
MR 88
MR 89

MR 90

MR 91

MR 92

( 
(.

3-ton Monorail
3-ton Monorail
1-ton Monorail
1-ton Monorail
1-ton Monorail
1/2-ton Monorail

Unit 2B-B
.1/2-ton Monorail

unit lB-B
1/2-ton Monorail

Unit 2A-A
1/2-ton Monorail
Unit lA-A

1-ton Monorail
Unit 2B-B

1-ton Monorail
Unit 2B-B

1-ton Monorail
Unit ID-B

1-ton Monorail
Unit lB-B.

1-ton Monorail
Unit 2A-A

1-ton Monorail
Unit 2A-A

1-ton Monorail
Unit lA-A

1-ton Monorail
.Unit lA-A

5-ton Monorail
5-ton Monorail
5-ton Monorail
5-ton Monorail
2-ton Lifting Lug
2-ton Lifting Lug
2-ton Lifting Lug
5-ton Monorail
3-ton Monorail
3-ton Monorail
3-ton Monorail
1-1/2-ton Monorail
2-ton Monorail
2-ton Monorail
1/2-ton Monorail
1-ton Monorail
1-ton Monorail

MR 11 44N380
Mi 12 44N380
Nk 13 44N380
Nk 13 44N380
MR 13 44N390
4.4N382

44N3 82

44N382

44N382

44N382

44N382

44N382

44N382

44N3 82

44N382

44N3 82.

44N382

.44N392
44N392
44 N392
44N392
44N392
44N392
44M 92
MR 1 44DO 93
MR 2 44N393,
Mk 3 44N393
MR 4 44N393
MR 5 44N394-6
ýMk 1 8 2 44N395
Mk 1 8 2 44N395
Mk 3 8 4 44K395
MR 305 44N389
Mk 309 44N389

MR 95

MR 96

MR 97

MR 98

MR 99

MR 100

MR 101
MR 102
MR 103
MR 104
MR 105
MR 106
MR 107
MR 108
MR 109
MR 110
MR 11l
MR 112
MR 113
MR 114
MR 115
MR 116
MR 117



2.1-2 RESPONSE (Continued)

Lift System Reason for
No. Load Handling System TVA Drawing No. Exclusion

Single-trolley, electric
motor-operated overhead
traveling crane w/200 ton
hoist

10-ton Capacity, underhung
crane v/motor driven
bridge and trolley

15-ton Top running crane
v/double girder bridge

5-ton Underhung cra~ne

6-ton Underhung crane

6-ton Overhead crane

Mobile gantry crane w/30
ton dual hooks and 15 ton
capacity single hook

6-ton Jib crane

44N200 - 44N202

44N207

44N209

44N220

44N306

44N307

441256-1, -2
44W254-1. -2, -3
441255-1. -2, -3

Ek 1 44N394-6

CmI

CR2

CR3

CR4

CR5

CR6

KGCl



2.1-4 aad -c ESPONIE tersos oqetos2l3 n

0 qu st2.1-S2.ýconce.r n .ing' the d esign ýand operat..i-on of-heavy- loa . handlingý systemsith
containment and- spen fue pooi area

Questio~n 2.1-3 a requires submittal of drawings sufficient to clearly
identify the location of safe load paths for lifts in critical areas.

Question 2.1-3c requires a tabulation of heavy loads to be handled by each
lift system. It shall include load identification, load weight, its
designa ,ted lifting device, and verification that the handling of such loads
is governed by-a written procedure incorporating the guidelines of NUREG
0612.

Refer to appendices A and B and respective footnote sheet when reviewing
this table.

Watts Bar Administrative Instruction AI-6.4 will be revised to define all
'heavy loads' handled by the cranes listed in the response to 2.2-1, the
load weights, the designated special lifting devices or slings, safe load
Paths, special restrictions or precautions, and will reference related
procedures governing the handling of these loads. Also, the following
maintenance instructions will be revised as needed and any additional load
handling procedures will be developed to address the special precautions
specified in the response in Appendices D and E. All required procedure
revisions and additional procedures will be developed and implemented
before unit 1 fuel loading.

Load Procedure (Maintenance Instruction

ERCY Pump MI-67 .1
ERCW Pump Motor MI-67 .3
Reactor Vessel Read MI-68.1
Missile Shields MI-68.1
Canal Gates MI-dR .1
Reactor Vessel Upper Internals MI-68.1
Reactor Vessel Lower Internals MI-68.3
Reactor Coolant Pump Motor MI-68.5

-10-



TABuLATION OF HEAvy LOADS
2.1-3 a and c RESPONSE

Lift
No.

1

2

3

4

5

7

8-1

8-2

9

10

11

12

Item Lifted
(Weight-tons)

See appendix A

1.1 (92)

R2 (73)

R3 (56)

R4 (41)

.R5 (41)

R6 (41)

R7 (146.5)

R8-i (65)

18-2 (129.3)

R9 (13.3)

R1O (10)

lII (41.2)

R12 (27.6)

Lifting
Device

See appendix B

LD2

LD2

LD3

LD1

LDI

LD1

LD5

LD6

LD6

LD4

LD4

LD7

LD8

Lift
.Systemn

CRX-CZ-M

CRtI-CZ-M

CR1-CZ-M

CR1-CZ-M

CR1-CZ--N

CR1-CZ-M

CRX-CZ-M

CRI-CZ-N

CR1-CZ--N

CRX-CZ-A

CRI-CZ-A

CRX-CZ-m

CR1-CZ-M
(1) See appendix D

Reference

Procedures

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

-11-

Safe Load

Path

See appendix D

See appendix D

See appendix D

See appendix D

See appendix D

See appendix D

See appendix D

See appendix D

See appendix D

. .

See appendix D

See appendix D

See appendix D



TABULATION OF HEAVY LOADS
2 .1-3a and-cResponse (Cointinued)

Lift
No.

13 (2)

Lif ting:
Device,:

See Aiiiiendix B

LD9

Itemn Lifted
(Weight-ton's)

See app~endix A

313 (87.5) (Main)
(17.5) (Aux.)

_A1 (50). .

A2 (50)

A3 (50)

A4 (2)

A5 (3.6)

A6 (3.2)

A7 (10.4)

A8-i (1.7)

A8-2 (3.3)

.A9 (100)

A10 (Not Available)

All (1.6)

Lift
-System

CR1 -CZ-N
CRI-C2-A

CR2-;CZ-M

CR2-CZ-M

CR2-CZ-M

CR2-CZ-A

C12-CZ-A

CR2-CZ--A

CR2-CZ-M

C12-CZ-A

CR2-CZ-A

CR2-CZ-M

(3)

CR2-CZ-A

*RePference

procedures

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

Safea Load
path

See appendix D

See-~appendix E

See appendix H

See appendix E

See appendix B

See appendix E

See appendix B

See appendix E

See appendix E

See appendix E

See appendix E

See appendix E

See appendix B

-12-

LDI0

LD1O

.LD1O

LDhl

LD12

LD13

LD14

LDI5

LD15

LD16

LD17

LD18

14

16

17

19

20

21-1

21-2

22

24



TABULATION OF HEAVY LOADS
2 .1-3a and c Response (ContinuE

Item Lifted
(Weight-tons)

See avvendix A

A.12 (1.3)

A.13 (1.3)

A14 (6.5)

A.15 (5)

A25 (2.4)

Lifting
Device

See *aOnendix B

LD1 9

LD20

LD21

LD21

LD)21

*. Lift
Siystem

CR2-CZ-A

CR2-CZ-A

CR2-CZ-A

CR2-CZ-A

CR2-CZ-A

Reference
Procedures

(1)

-M)

Safe Load
Path"

See appe ndix E

See appendix E

See appendix E

See appendix E

See appendix E

28----- ----------------------- NoLift Identifiedwith this Numbe--------- ----- ---- -- -- -- -- -

.29( A16 (62.5) (Main) LD22 CR2-CZ-M (1) See appendix E
(5) (Aux.) C12-CZ-A

30 Al? (10.5) LD23 CR2-CZ--M ()See appendix E

31 A18 (4.1) LD24 CR2-CZ-A ()See appendix E

32 Al19 (10) LD25 CR2-CZ--M 1)See appendix E

LD26

LD26

LD27

LD2 8

LD2 9

CR2-CZ-A

MRl-CZ

N12-CZ

MR3-CZ

N13-CZ

(1)

(1)

(1)

(1)

See appendix E

See appendix E

See appendix E

See appendix E

See appendix E

-13-

Li ft
ýNo.

25

26

27-1

27-2

27-3

33-1

33-2

35.

36

A20-1 (4.3)

A.20-2 (3.5)

A21 (3.2)

A22 (3.8)

A13 (1.7)



TABULATION OF. HEAVY LOADS -
2.1-3A and. c, Response .(Continued)

Lift
No.

37-1

38

39-1

39-2

40

41

42

43

44

46-1

46-2

47-1

47-2

48

Item Lifted
(Weight-tons)
See appendix A

11-i (10.9)

11-2 (5)

12 (6.9)

13-1 (10)

.13-2 (1.7)

14 (2.1)

is (8.1)

16 (5.7)

17 (6.8)

18 (2.9)

19 (1.6)

110-1 (3.5)

110-2 (2.6)

111-1 (4.0)

111-2 (2.4)

112 (7)

Lifting

See avvendix Bý

LD30-1

LD3 0-2

LD31

LD32-1

LD32-2

LD33

LD34

LD35

LD3 6

LD37

LD3 8

LD3 9-1

LD3 9-2

LD40-1

LD40-2

LD41

Lift
System

332-CZ

3DB2-CZ

1B2-CZ

3B2-CZ

JB2-CZ

3B2-CZ

JB2-CZ

JB2-CZ

3TB2-CZ

JB2-CZ

JB2-CZ

JB2-CZ

JB2-CZ

JB2-CZ

JB2-CZ

JB2-CZ

Reference
Procedures

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

Safe* Load

Path

appendix C

appendix C

appendix C

appendix C

appendix C

appendix C

appendix C

appendix C

appendix C

appendix C

appendix C

appendix C

appendix C

appendix C

appendix C

appendix C

See

See

See

See

See

See

See

See

See

See

See

See

See

See

-14-



p ~TABULATION OF HEAVY LOADSW
FOOTNOTESW

(2.1-3a and c0-

1. Watts Bar Administrative Inst~ruction.AI-6-4'...

2. This lift addresses miscellaneous items that may be handled in the
reactor building by the main and auxiliary hoist of the polar crane;
the maximum weight of these items are limited to 50 percent of the main
and auxiliary hoist's rated capacity, thus providing an equivalent
minimnum factor of safety of 10:1.

3. This lift is for the failed fuel container, which has not been
purchased to date. A sling will be designed and procured in accordance
with ANSI Standard B30.9-1971 when the container is furnished.

4. This lift addresses miscellaneous items that may be handled in the
auxiliary building by the main and auxiliary hoist of this crane; the
maximum weight of these items are limited to 50% of the main and
auxiliary hoist's rated capacity; thus providing an equivalent minimum
factor of safety of 10:1.

2.1-3b RESPONSE

All procedures for handling of heavy loads will be revised to ensure that
the lifts remain within safe load paths by requiring the cognizant person
supervising the lift to walk the designated safe load path before each lift
is made or to discuss in detail with the flagman the safe load path to be
taken. The crane operator will also be required to have a copy of the safe
load path instruction in this cab.

-15-



2.1-3d RESPONSE w
The. following& table is the response to ,question 2-.1-3d, which verifies that
the-lifting devices identified in the response to question 2.1-3c comply_(
with thea requirements of -ANSI N14.6-1978., or ANSI.-B30.-17 as
appropriate. .Also at planned corrective, cti ona. for each device which'does.
not meet these standards is listed in this table'.

All lifting devices. submitted in the response to question 2.1-3c were
-considered as governed by ANSI N14.6-1979. -Section 3.2.5 of ANS1 N14.6-
1978 recommends that those devices or components made from vire rope should
comply to the standards of ANSI B30.9-1971.

Refer to appendices A and B and respective footnote sheet when reviewing(
this table.

-16-



LIFTING DEVICE VERIFICA
.2.1-3d Response"

Lift Item Lifting
No. Lifted Device

Saf ety
ultfyTM)
5:1 1

ac Ort
Safety
Yie~q
-3:1

1 Ri LD2 3.57:1 NR (2)

LD2 4.50:1

LD3 5.05:1

6.40:1

6.40:1

6.40:1

6.70:1

11.40:1

5.17:1

4.00:1

5.33:1

6.50:1(1)

N(2)

N(2)

N(2)

N(2)

5.20:1

9.6:1

4.8:1

NR(2)

NR (2)

4.38(1M

%Proof Tes t

200% (2) 150

138 NR(2

174 N 2

s15 R(2

200

200

200

NR

NE

NR

156

207

NR (
1 )

N(2)

N(2)

N(2)

125

125

125

NR(2)

N(2)

No (1)

4.76:1 (2) NR (2 ) 133 (2) NR (
2 )

Program
Ye s/No

No (
3 )

No(3

No(3

No (
3 )

Yes

Yes

No(3

No(3

No (1)

Revision 0.
Date, 11/23/93:

Compliance
Yes/No

IPlanned Corrective Action
For Noncomplying Lifting Devices

No Replace sling by September 1, 1984
(rope and attachments are under-
designed).

No The same as In lift No. 1.

No Although ANSI B30.9 requires 200%, 151%
should suffice according to Browns Ferry
TER C5506-337/338/339, Guideline 4
Exception 2.

2

3

4

5

6

7

8-1

8-2

9

10

11

Replace sling by September 1, 1984
(rope is under-designed).

Perform 150% prooftest on lift beam by
unit 1 first refueling outage.

No ()(3) No ()Replace sl .Ing by September 1, 1984
(rope is under-designed).

NE -7Information Not Required. -7

Yes

No

Yes

R4 LD1

R5 LDl

R6 LDl

R7 LD5

ES LD6

ESLD6

R9 1134

RIO LD4

R11 11)7

7

-17-



WLIFTING DEVICE VERIFICAIW
2.13d Response.(Continued)

Factor Factor
-Safety Safety jbProof Test" Q

Lit Ie ifig Utyffb Yie81 f ~ Program, Compliance Planned Corrective Act ion'
No. Lifted Device 5:1 3.:1 - 200% (1)IS% W Yes/No Yes/No For Noncomplying Lifting Devices

LD8 (4) (4) (4) (4)

LD9 (5) (5) (5) (5)

(4) (4)

(5) (5)

14 Al LD10 4.11:1 (2) 2 .5  (1 N (2) No(2)
4.26:1 ()NR 192 ()NR(2

15 A2 LD10 4.11:1 (2) 2.5~ NR 1 No (1)
4.26:1 ()NRW 192 (2) N2

16 A3 LD10 4.11:1 (2) 2.Sfi (1 NE 1 No()

4.26:1 ()NR 192 (2) NR (
2 )

17 A4 LD11 4.31:1 N 2

18 AS LD12 5.72:1 NR (2 )

LD13 (6)

ID14 (6)

LD1s (6)

ID15 (6)

LD16 (6).

No NR (
2 )

186 NR (
2 )

(6) (6) (6)

(6) (6) (6)

(6) (6) (6)

(6) (6) (6)

(6) (6) (6)

No (1
No()

No (1)
No(2)

N(1) No(1)
No(3 ), N( 2 )

No No

N(1)
No

No(3

No(3

(6)

No(1)
No (2)

Modify lifting bean and replace lift hooks.
and prooftest to 150%. To be completed by
unit 1 first refueling outage.

The same as in lift number 14.

The same as in lift number 14.

No Replace sling by September 1, 1984
(rope is under-designed).

No Although ANSI B30.9 requires 2001, 1861
should suffice according to Browns Ferry
TER C5506-337/338/339, Guideline 4
Exception 2.

(6)

(6) (6)

(6) (6)

(6) (6)

(6) (6)

NR - Information Not Required. -8

19 (6) A6

2(6) A7

21-1 (6) Ag-i

21-2 (6 )A8-2

22 ()A9

-18-'



LIFTING DEVICE VERIFICd
2.1-3d Response (Conti

Factor Factor
Safety Safety %Proof Test.' QA

Lift Item Lifting Ul TIM~~ Yie7' f'1) Program Compliance Planned C.o rrective Action
No. Lifted Device 5:1 3:1 200% 2150%~ Yea/Nro Yes/No For Noncomplying Lifting Devices

LD17 (6) (6) (6) (6)

LD18 (7) (7) (7) (7)

23(6) AlO

24()All

25(s) A12 (8) (8) (8) (8)

(8)

10.90:1

13 .09:1

3 0.00:1

(5)

(8)

(8)

5.27:1

(8)

N(2)

NR(2)

N(2)

(5)

(8)

(8)

3.10:1

33-1 A20-1 LD26 6.20:1 N 2

33-2 A20-2 LD26. 7.5 6:1 NR(2)

(8) (8)

No NR(2)

No NR (2)

No NR(2)

(5) (5)

(8) (8)

-(8) (8),

NM No (1)

No NR(2)

No NR(2)

(6) (6)

(7 (7)

(8) (8)

(8)

Yes

Yes

Yes

(5)

(8)

(8)

(8)

No Since this is a QA sling with a high safety
factor no proof teat is needed.

No Same as lift No. 27-1.

No Same as lift No. 27-1.

(5)

(8)

(8)

LD19

LD20

LD21

LD21

LD2l

LD22

LD23

LD24

UD25

NRl - Informa tion Not R equired.

No No Pe rform proof test of 150% by unit 1
first refueling outage.

Yes Yes Perform prooftest by unit 1 first
refueling outage.

Yes Yes Perform prooftest by unit 1 first
first refueling outage.

26(8)

27-1

27-2

27-3

30(g)

31(8)

32



LIFTING DEVICE VERIFICATIOW
2.-dResponse '(Continued)ý

Factor, Factor
4Safety, Safety. .%Proof Test OA

Lift Item Lifting Ult yfTf) Yi;1) 2)') Program Compliance Pl anne d Corr'ective Action
No. Lifted Device 5:1 3:1 200% 150%' Yes/No Yea/No ýFor Noncomplying Lifting Devices

ID27

1.028

1.D29

(8) (8) (8) (8)

(8) (8) (8 ()

1.030-1 (8)

LD3 0-2 (8)

1.031 2.50:1

34 (8) A21

35 (8) A22

36 8)A23

37-2 (8) 11-2

38 12

391(8)13-
39-2 ()13-2

40(") 14

41(8) I

42 (1)16

43 (9) 17
.(9)

44 18

(8)

(8)

1.60:1

(8)

(8)

(8)

(9)

(9)

(8) (8)

(8) (8)

(8) (8)

(8) (8)

(8) (8)

NR(1) No(1)

(8)

(8)

No Modify lift beam (hooks are under-
designed) and perform proofteat
150% by unit 1 first refueling outge.

(8).

(8)

(8)

(8)

(8)

(9)

NR - Information Not Required. -0

C-

1.032-1

1LD32-2

ID133

LD134

LD135

1.LD36

1.D37

-20-



DEVICE VERIFICA1
Response (Contim

Lif t Item
No. Lif ted

45 (8) 19

4 6-1 (8)10-

46-2 ()110-2

47(8) Il

49(8) 12

Factor Factor
Safety Safety %Proo f Test'

Aifting Ult MMt~ Y fieq(2 ()
)evioe 5:1 3:1 200%j is

ID39 (8) (8) (8) (8)

LD39-1 (8) (8) (8) (8)

LD39-2 (8) (8) (8) (8)

LD40 (8) (8) (8) (8)

LD41 (8) (8) (8) (8),

.IQA .
program
Yes/No

(8)

(8)

(8)

(8)

(8)

Compliance
Yes/No

(8)

Planned Corrective Action
For Noncomplying Lifting Devices

-NI - Information Not Required. -1

LIFTING
2.1-3d

ý21-



LIFTING DEVICE VERIFICATION
FOOTNOTES
(2..1-3 d)

1. This is a requirement of ANSI!N14.6-1978.

2. This is a requirement of ANSI B30.9-1971.

3. No Quality Assurance Program is required per ANSI B30.9-1971.

4. The-reactor coolant pump has been identified by the manufacturer as
being repaired in place, thus eliminating the need for making a(
critical lift (i.e. loads more than 2000 lb). This was clarified by
the manufacturer November 15. 1983 stating that for general maintenance
such as seal replacements, no removal of the reactor coolant pump parts
is required. However, for In-Service-Inspect ion of the RCP internals a
removal of these items from the casing is required. A qualified device
will be provided/designated to make this lift by the first refueling
outage for unit 1 or as needed on an emergency basis.

5. No devices have been identified for these miscellaneous lifts, however,
ANSI Standard B30.9-1971 will be used for the design and procurement of
any miscellaneous slings.

6. This fuel handling item has not been purchased to date. Upon
acquisition of this item the appropriate sling will be designed and
procured per ANSI Standard B30.9-1971.

7. See footnote 4 of Appendix B.

8. T'he lifting device for this lift has been designed to ANSI Standards
N14.6-1978 or ANSI B30.9-1971 as appropriate, with a purchase
requisition to be issued by March 31, 1984. TVA anticipates delivery
of these lifting devices by April11, 1985. In the event any devices
are needed before April11, 1985, they will be procured on an emergency
basis.

9. This item is worked on in place with all assembly parts weighing less
than 2000 lb. No special lifting device is needed for this lift.

-22-



W.13e ESPNSEW

Th e .polar cranes and Auxiliary Building crane are inspected,ý tested, andý
maintained as specified by Watts Bar Maintenance Inatructions kl-271.4 and
11-271.1, respectively, and AI-6.4 in accordance with, Division Procedures
Mkanual (DPI) N74M15, which implements the req4uirementa of ANSI B30.2.0-
1976. The cranes are governed by M1-57.'28 for-dail y-inspections.

The monorail hoists are inspected, tested, and maintained as specified by
Watts Bar MI-271.5 and AI-6-.4 in accordance with DPI N74N15 which
implements the requirements of ANSI B30.11a-1973 and B30.16-1973.

The requirements for inspection, testing, and maintenance of th~e hydraulic
pedestal crane are addressed in AI-6.4, which states the requirements of
ANSI B30-15.1973 shall be observed.

The three ton jib crane is Inspected, tested, and maintained in accordance
with AI-6.4 and DPI N74Ji15 which implement the requirements of ANSI B30.11-
1973 and B30.16-1973.

-23-



P'2.1-3f RESPONSEW

The load handling. systems list~ed by TVA in response to question.2.1-1
-includes two cran'es, the reactor building 175-ton 'polar crane (CR1.) and the
,auxiliary building 125-ton crane (CR2), which. qualify for verification
under this question. The othe'r sysAtems listed'do :no -t qualify for'
.compliance with CKAA-70 and Chapter 2-1 of ANSI B30.2-2976 because they
are not overhead traveling cranes.

The pertinent design requirements of CKAA-70 and ANSI 1130.2-1976 section
2-1 will be listed and the compliance w 'ill be indicated by a (C), non-
compliance by (NC), and equivalency (E). Only certain listed requirements
marked by an asterisk (*) are essential to load drop integrity, others :are
primarily for operator safety, building requirements, and electrical
controls; however, all subsections were reviewed. A comprehensive review
of the CMAA-70 was completed for both cranes. The requirements of ANSI
B30.2 section 2-1 were compared directly with OIAA-770. ,Only comparative
exceptions to asterisked items in OIAA-70 were comprehensively. reviewed.

-24-



CRANE DESIGN COMPLIANCE.
VERýIFICATION-

Pertinent Polar Crane Aux Bldg. Crane

Sections (CRI-CZ-M, CR1-CZ-A) (CR2-CZ-M, CR2-CZ-A) Comments

CNAA-70

1.2 Building
1.3 Clearance
1.4 Runway
1.5 Conductors
1.6 Rated Capacity*
1.7 Design Stresses'
1.9 Painting
1.11 Testing*
3.1 Material*
3.2 Welding*
3 .3 Girders'
3.4 Bridge Trucks'
3.5 Footwaiks, HWRails
3.6 Operator Cab
.3.7 Trolley Frame*
3.8 Rails'
4.1 Load Blocks'
4.2 Hoist Ropes'
4.3 Sheaves*
4.4 Drums'
4.5 -Gearing'
4.6 Bearings
4.7 Brakes'
4.8 Bridge Drives'
4.9 Shafts'
4.10 Couplings'
4.11 Wheels'
4.12 Bumpers
.5.1 Electrical
5.'2, Mot ors AC-DC
5.3 Mot or Brakes
5.4 Controllers
5.5 Resistors
5.6 Protection.
5.7 Cab Masterawitch
5.9 Hoist Limit Switch'
5.10 Installation
5.11 Bridge Conductors

Acceptance/Preop Test Preformed

TVA specifies AWS Dl.1

AGMA



CRANE DE ISIGN COMPLIANCE.
VERIFICATION (Continued)

Pertinent Polar Crane Aux Bldg. Crane

Sections, (C11-CZ--M, CR1-CZ--A) (CR2-CZ-M, CR2-CZ-A) Comments

ANSI B30.2.0 1976

2-1.1 Marking
2.2Clearances

2-1.3.2 Runways
2-1.4.1 Welding*
2-1.4.2 Girders*
2-1.5.1 Cabs
2-1.5.3 Access8
2-1.5.5 Fire Extinguishers
2-1.5.6 Lighting
2-1 .6.1 Lubrication
2-1.7.1 Oootwalks
2-1.7.2 Footwalk Const
2-1.7.3 Handrails Toeboards
2-1.7.4 Ladders Stairways
2-1.7.5 Egress
2-1.8.1 Trolley Stops
2-1.8.2 Bridge Bumpers
2-1.8.3 Trolley Bumpers
2-1 .8.4 Railsweeps
2-1.8.5 Rope Guards
2-1.8.6 Wheel and Truck'
2-1.8.7 Guards
2-1.9.1 Hoist Brakes'
2-1.9.2 Holding Brakes*
2-1.9.3 Control Braking'
2-1 .9.4 Trolley/Bridge

Brakes
2-1.9.5 Braking Means
2-1.9.6 Brake Application

Trollicy
2-1.9.7 Brake Application

Bridge
2-1 .10.1 General-Elec.
2-1.10.2 Equipment-Elec.
2-1.10.3 Elec. Controllers
2-1.10.4 Resistors
2-1.10.5 Switches
2-1.10.6 Collectors

AWS D.1.1 used
Complies w/CMAA-70
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CRANE DESIGN COMPLIANCE
VERIFICATION,(C~ontinued)

Pertinent Polar Crane Aux Bldg. Crane
Sections (CR1-7CZ-X, CR1-CZ-A) (CR2-Cz-3I, CR2-CZ--A) Comments

2-1 .10.7 Receptacle C C
2-1.11 Sheaves* C C
2-1.11.,2 Ropes* C C
2-1.11.3 Equalizers' C C
2-1.11.4 Hooks* C C
2-1.12 Warning Devices C C

2.1-3st RESPONSE

Operator training and qualification requirements for all load handling systems are stated in
DPM N74M15, which complies with ANSI B30.2-1976 for polar and Auxiliary Building crane
operator~s, ANSI B30.15-1973 for hydraulic pedestal crane operators, and ANSI B30.11-1973 and
B30.16-1973 for monorail and jib crane operators.
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Appendix A

CRITICAL LIFT IDENTIFIC-ATION

Load No.

Rl

R2

R3

R4

R5

R6

R7

R8-1

R8-2

R9

R1O

R11

Location

RB

RB

RB

RB

RB

RB

RB,

RB

RB

RB

RB

RB

Drawing No.

481934-2

48W934-2

481934-2

48W934-1

481934-1

48W934-1

(16)

(16)

(16)

48N923

48N923

114E920~'
114E921

R12 RBI 114E920(t) Reactor Coolant Pump 27.6
114E921

RB - Reactor Building
AB - Auxiliary Building
IPS - Intake Pumping Station

Item Lifted

Missile Shield PC-i

Missile Shield PC-2

Missile Shield PC-6

Canal Gate PC-3

Canal Gate PC-4

Canal Gate PC-S

Reactor Vessel Head

Reactor Vessel Upper Internals

Reactor Vessel Lower Internals

Reactor Coolant Pump Plug

Hatch Plug

Reactor Coolant Pump Motor

Weight-tons

92

73

56

41

41

41

146.5

65

129.3

13.3

10

41.2



Appendix A

CRITICAL LIFT IDENTIFICATION

Load-No. Location Drawing No. Item Lifted Weight-tons

R13'1  RB (2) Miscellaneous Equipment in Critical Lift Zone (87.3) (Main)

(17.5) (Aux.)

Al AB 48NI288 Removable Shield Wall Plug A 50

AlAB 48NI288 Removable Shield Wall Plug B 50

A3 AB 48NI288 Removable Shield Wall Plug C 50

A4 AB 44N331 Fuel Pool Gates 2

A5 AB 48N1244 New Fuel Storage Vault Cover 3.6

A6' (9 AB (3) Irradiated Specimen Shipping Cask 3.2

RB - Reactor Building
AB - Auxiliary Building
IPS - Intake Pumping Station



Appendix A

CRITICAL LIFT IDENTIFICATION

Lo ad No. Location Drawing No. Item Lifted Weight-tons

A7AB (3) Spent Resin Liner 10.4.

AS-i' AB (3) New Fuel Shipping Containers - Empty 1.7

A8-2'3  AD (3) New Fuel Shipping Containers - With Fuel 3.3

A9~3  AB (3) Spent Fuel Shipping Cask 100

A0AD (3) Failed Fuel Container Not Available

All AD 22407-7 Fuel Transfer Carriage 1.6

48NI250-2
A12 AD Mark 18 Hatch Cover 1.3

48NI250-2
A13 AD Mark 19 Hatch Cover 1.3

44N394-3 Drum Cask (Intermediate Level Radwaste for
A14 AD Mark 22 55-gal Drum) 6.5

44N394-3 Drum Cask (Low Level Radwaste for 55-gal Drum) 5
A15 AR. Mark 23

A16 (2 ) AD (2) Miscellaneous Equipment 62.5 (Main)
5 (Aux.)

A17 AD 48NI262-1 Containment Spray Heat Exchanger Shield Plug 10.5

A18 AD 49N1262-1 Residual Heat Exchanger Shield Plugs 4.1

RB -
AB -
IPS -

Reactor Building
Auxiliary Building
Intake Pumping Station



Appendix A

CRITICAL LIFT IDENTIFICATION

Load No. Location Drawing No. Item Lifted Weight-tons

A19 AB 5647slW Contain ment Spray Beat Exchanger Shell 10

44N3 94-3
A20-1 AB Mark 1 Transfer Caak -Fully Assembled 4.3

44N394-3
A20-2 AB Mark 1 Transfer Cask -Bottom Section Left Off 3.5

A21 AB 105D-908~1  Rod Drive Motor-Generator Sets 3.2

A22 ABI C-76564 (4 ) Component Cooling System - Pump 3.8

A23 AB C-76564 (4 ) Component Cooling System - Motor 1.7

A241 AB C-76564 (4 ) Component Cooling System - Base (5 1.2

A25ý AD 44N394-4 Drum Cask (Low Level Radwaste for 2.4
30-gal Drum)

RB - ReactorBuilding
AD - Auxiliary Building
IPS - Intake Pumping Station



CRITICAL LIFT IDENTIFICATION-

Appendix A

Drawing No.

IF-7872, 2E-2373"'~

5 5-93 7-00 5-41 1(p

34N300

34N210,483 97 8-1(6

483978-7 (6)

H5516 (
9 )

17 994-1

Item Lifted

Essential Raw Cooling Water Pump

Essential Raw Cooling Water Pump - Motor

Stoplog

Traveling Water Screen - Bead Section

'Traveling Water Screen - Bottom Section

Screen Wash Pump-

ERCW Strainer

16 IPS 8278D75 (1 f7876. Transformer 5.7
82 85D56

17. IPS 6941D48 thin D5 f1l) Main Board 6.8
6947D01 ,6947D02

I8 IPS 45D57236, 105D507 Motor Control Center (MCC) 1.5
.SKD-7468
SKD-7478 (

12 )

19 IPS 17? thru Fire Protection Strainer 1.9
-3

RB - Reactor Building
AB _ Auxiliary Building
IPS - Intake Pumping Station

Load No.

Il-1

11-2

12

13-1

13-2

14

is

Location

'PS

IPS

IPS

IPS

IPS

'PS

'PS

Weight-tons

10.9

5

6 .9

10

1.7

2.1

8.1



Appendix A:

CRITICAL LIFT IDENTIFICATION

Loa d No. Location Drawing No. Item Lifted Weig~ht-tons

101IPS D2081 (1 4 ) Fire Protection Pump 3.5

11- P 1828841i)Fire Protection Pump - Motor 2.6

IliIPS H-5337-D(Z Raw Cooling Water Pump 4.0

111-2 IFS 6-279453-X, (5 a oln WtrPm oo 2.4
15501841-00001) RwCoigWtrPm oo

112 IFS 38N216 thru 218 Missile Shield Roof Section .7.0

RB - Reactor Building
AB - Auxiliary Building
IPS - Intake Pumping Station



CRIT IICAL LIFT IDENTIFICATION qWW
FOOTNOTES

1. These are vendor drawings from contract No. 7lC62-54l14-l.

2. These are miscellaneous items that may; be handled* in this building and
weigh no less than 2000 lb, but not more thsn 50% of the cranes rsted
capacity; this limit provides a minimum equivalent factor of safety of
10:1.

3. This fuel handling item has not been purchased to date. Upon
acquisition of this item the appropriate sling will be designed and
procured per ANSI Standard B30.9-1971.

4. This is a vendor drawing from contract No. 71K31-83173.

5. This base will not be removed once installed.

6. This is a vendor drawing from contract No. 74C38-85143.

7. These are vendor drawings from contract No. 76K31-83158.

8.. These are vendor drawings from contract No. 76C4-820089.

9. This is a vendor drawing from contract No. 76K31-820344.

10. These are vendor drawings from contract No. 76K33-820229.

11. These are vendor drawings from contract No. 74C2-84647.

12. These are vendor drawings from contract No. 74C5-84646.

13. These are vendor drawings from contract No. 76K38-820262.

14. These are vendor drawings from contract No. 76K35-83224.

15. These are vendor drawings from contract No. 76K31-820190.

16. These items are furnished by Westinghouse under an NSSS contract,
No. 71C62-54114-1.
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Appendix B

Lifting Max Rated
Device No. Capacity Tons

LD1 41

LD2 .92

LD3 56

LD4 13.3

LD5 160

LD6 140

LD8 (

LD10

27.6

87.5

so

I VA
Drawing No.

44N267-Mk 1
Single Leg

44N267-Mk 2
Double Leg

44N267-Mk 3
Double Leg

44N267-Mk 4
Four Leg

44W274
Lift Rig

44W27 5
Lift Rig

44N261
Lift Rig

(1)

(2)

44N357

-LIFTING DEVICE IDENTIFICATION

Vendor Vendor R
Contract No. Drawing No. S

77K74-822472 4 ANSI
N3H-42

77K74-822472 4 ANSI
N3 H-42

77K74-822472 4 ANSI
N3H-42

77K74-822472 4 ANSI
N3H-42

71C62-54114--1 1098ES8 ANSI

71C62-54114-1 1141E17 ANSI

73C38-84056-1 11691100 ANSI
N3H-4-1 11691101

11691102

(1) ý(1)

(2) (2) ANSI

77K74-822472 3 ANSI
N3H-42

reference
~tandards

B30.9-1971

B30.9-1971

B30.9-1971

B30.9-1971

N14.6-1978

N14 .6-1978

N14.6-1978

(1)

B30.9-1971

N14.6-1978

Items Lifted

Canal Gate - PC3, PC4, and PC5
Two Jfk 1 slings are used

Missile.Shield PC-i and PC-2
Two Jfk 2 slings are used

Missile Shield PC-6
Two Jfk 3 slings are used

Reactor Coolant Pump Hatch and
Hatch Plug
One Mk 4 sling is used

Reactor Vessel Head

Upper and Lower Internals

Reactor Coolant Pump Motor
Requires Lifting Beam and a
Three Legged Sling Combination

Reactor Coolant Pump

Reactor Building Miscellaneous
Lifts

Removable Shield Walls -
Plug A, B, and C. Lifting Beam
and Grommet Sling are used



Appendix B

LIFTING DEVICE IDENTIFICATION

Lifting Max Rated TVA Vendor Vendor Reference
Device No. Capacity Tons Drawing No. Contract No. Drawing No. Standards Items Lifted

LD11 2 44N332-Nk 7 76K70-820601 6-104-3 ANSI B30.9-1971 Fuel Pool Gates.
Single Leg N3H-34

LD12 3.6 44N358-NKk 5 77K74-822472 1 ANSI B30.9-1971 Now Fuel Storage Vault Cover
Four Leg One ilk 5 Sling is Used

LD13 (9 3.2 (3) (3)- (3) (3) Irradiated Specimen Shipping
Cask

ID14 (9) 10.4 (3) (3) (3) (3) Spent Resin Liner

LD15 (9 3.3 (31) (3) (3) (3) New Fuel Shipping Containers
With and Without Fuel

ID16 (9) 100 (3) (3) (3) (3) Spent Fuel Shipping Cask

ID17 (9 (3) (3) (3) (3) (3) Failed Fuel Container

ID18' 1.6 (4) (4) (4) (4) Fuel Transfer Carriage

ID9(5- 13 5 5)()(5) Hatch Cover

LD20 (5 1.3 (5) (5) (5) (5) Hatch Cover

LD21 6.5 44N394- . k 10 78K61-823156 9044C10 ANSI B30.9-1971 Drum Cask - Mlks 22, 23, and 24
Three Leg N3K-45 One Mi 10 Sling is Used

LD22 62.5 (2) (2) (2) (2) Auxiliary Building Misc. Lifts



W W Appendix B
LIFTING DEVI CE IDEITIFI CATION

Lifting Max Rated TVA Vendor Vendor Reference
Device No. Capacity Tons Drawing No. Contract No. Drawing No. Standards Items Lifted

ID23 (5 10.5 (5) (5) (5) (5) Containment Spray Heat
Exchanger Shield Plugs

LD24 (5) 4.1 (5) (5) (5) (5) Residual Heat Exchanger Shield
Plugs

LD25 10 44N358 77K74-822472 1 ANSI N14.6-1978 Containment Spray Heat Exchanger
Lift Beam N3H-63 A Lifting Beam with Turnbuckle

ID26 4.3 44N394-3 Nk 8 78K61-823156 9044C2 ANSI B30.9-1971 Transfer Cask - With and Without
Three Leg N3H-45 Bottom Section

One Mk 8 Sling is Used

LD27 () 3.2 (5) (5) (5) (5) Rod Drive Motor-Generator Sets

ID28 5 3.8 (5) (5) (5) (5) Pump for Componen t Cooling System

LD29 ()1.7 (5) (5) (5) (5) Motor For Component Cooling
System

'D0-3() 109()()()()EsnilRwCoigWtrPm
LD30-2' 10.9 (5) (5) (5) (5) Essential Raw Cooling Water Pump

-Motor

ID31 6.9 34N350 75K72-87081 VS-34N350-0O ANSI N14.6-1970 Stop Logs and Trash Racks
N3H-26



Appendix B

Max Rated TVA

Capacity Tons

10

1.1

2.1

8.1

5.7

6.8

Drawing No.

(5)

(5)

(5)

(6)

LIFTING DEVICE IDENTIFICATION

Vendor' Vendor R
Contract No. Drawing No.

(5) (5)

(5) (5)

(5) (5)

(6) (6)

~eference
itandards

(5)

(5)

(5)

(5)

-(5)

(6)

Items Lif ted'

Travel Water Screen-Head Section

Travel Water Screen-Bottom Section

Screen Wash Pump

ERCW -Strainer

Lifting
Device No.

LD32-3 5

LD3 4 )

LD3 6

LD37 2.9 (6) (6) (6) (6) Motor Control Center (MCC)

LD38 1.6 (5) (5) (5) (5) Fire Protection Strainer

LD39-1 3.5 (5) (5) (5) (5) Fire Protection Pumps

LD)39-2 2.6 (5) (5) (5) (5) Fire Protection Pumps -Motor

LD40-1 4.0 (5) (5) (5) (5) Raw Cooling Water Pump

LD40-2 2.4 (5) (5) (5) (5) Raw Cooling Water Pump -Motor

LD41 7.0 (5) (5) (5) (5) Missile Shield Roof Section

Transformers

Main Board



LFIGDEVICE IDENTIFICATION
LIOTINGES

1. The reactor coolant pump has been identified by the manufacturer- as
,being repaired in place, thus elminating the need for making a critical
lift (i.e., loads more than 2000 lb). This was clarified by the
manufa cturer November 15, 1983 stating that for general maintenance

s uch as seal replacements, no removal of the reactor coolant pump parts
is required. However, for In-Service-Inspection of the RCP internals a
removal of these items from the casing is required. A qualified device
will be provided/designated to make this lift by the first refueling
outage for unit 1 or as needed on an emergency basis.

2. No devices have been identified for miscellaneous lifts, however, ANSI
Standard B30.9-1971 will be used for the design and procurement of any
slings purchased in the future to make a miscellaneous lift.

3. This is a fuel handling lifting device that will not be purchased until
the item to be lifted has been purchased, ANSI B30.9-1971 will be used
for the design and procurement of these type devices at that time.

4. No device has been designed especially for the fuel transfer cart.
Should the cart need to be removed from the canal, slings rated f or at
least twice the load of the cart will be used. This will meet the
intent of single-failure proof as outlined in item 5 on page C-3 of
appendix C in NUREG-0612.

5. Lifting devices for these lifts have been designed to.ANSI Standards
-N14.6-1978 or ANSI[ B30.9-1971 as appropriate, with a purchase
requisition to be issued by March 31, 1984.

6., This item is worked on in plsce with all the assembly parts weighing
less than,2000 lb. No special lifting device is needed for this lift.
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Response to NUREG 0612 Question 2.1-3a
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All heavy loads being moved horizontally should be kept as close to the
operating deck, El 756.63, as possible. The maximum height should not
exceed 8 feet above El 756.63 when moving the reactor vessel head, upper
internals, reactor coolant pump plug, reactor coolant pump motor, and the
reactor coolant pump.



REACTOR BUILDING CRITlCAL LIFT ZOKE

N'OTE 1: All miscellaneou% lifts shall follow the paths indicated.
NO0TE 2: All other lifts shall take the shortest safe path to the

designated laydown area.

k-A ý - CA ý : -- t,:,." ,, ... ,



3-ton capacity JIB crane with 3-ton capacity wire cable electric hoist and
chain driven trolley.

For handling pa th refer to 44N384 and 47W200-11.

This crane is for general lifts$ such as valves, tools, pipe, etc.
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The monorails Mk 306 (48N1276-3, 44N389 and 44N391), Mk 307 (48N1276-3 and
44N390), Mk 224 (48N1276-2 and 44N389) follow fixed paths. A field invest-
igation will be made to determine the exact location of safety-related
electrical equipment. A final report will be made prior to October [5, 1983.
If it is determined that these monorails do not follow a safe [load path, the
necessary corrective action will be taken.
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Auxiliary Building

The restrictions on handling these equipment hatch shield plugs (50 tons)
include lowering the plugs to less than 6 inches above the floor promptly
before moving them horizontally. The height above the floor should be kept
at a minimum, the minimum number of inches that will allow movement, while
moving to the designated setdown area. This procedure would minimize the
damage done should the load be dropped. Directly below El 757.0 between
the two units are safety-related equipment in the path between-the two
equipment hatches. Therefore, written procedures should require that loads
be lowered to just above floor El 757.0 before moving the load to the setdown
area. The safety related equipment includes CCS Booster Pump and CCS piping,
CCS SFPCS HJ(B supply 12-inch diameter, CCS SFPCS HXA return 12-.inch diameter,
numerous safety-related conduits, control boxes and other safety-related
electrical equipment. Written handling procedures for the 50-ton shield
plugs, 44N356, should require that they be moved to the nearest designated
.setdown area. That is, do not move these 50-ton shield plugs any flirther
than is necessary. These s~etdown areas are shown on the sketchies as 1, 2,
and 3. One plug can be set down on position 1, two plugs on position 2, and
three plugs on position 3. Positions 1 and 2 are better setdown areas for
the plugs as position 3 requires more travel. See drawings 41N321-1, note 12,
41N321-2, note B2 and note C2, 41N321-3, note C3 for locations and information
on setdown areas.

Restrictions on handling the sp ent fuel shipping cask:

The load drop toppling analysis for the iQO-ton shipping casks shows
that the slab could be damaged structurally from a load drop that
toppled the cask. The restrictions on handling should include lowering
the cask to less than,6 inches above the floor before moving it. While
moving, the heigh t shioul d be kept at a Ifli~n i 1111 to I re ,VentI damagc I rom
dropping of [Hie cask or to prevent the cask from rolling iF dropped.
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TENNESSEE VALLEY AUTHORITY Revised
Division of Nuclear Power 10/9/81
Division Procedures Manual

To: Power Plant Superintendents, All Nuclear Plants

From: Director of Nuclear Power

*Subject: INSPECTION, TESTING, MAINTENANCE, AND OPERATION OF NUCLEAR PLANT
CRANES, HOISTS, AND RIGGING EQUIPMENT - DPM NO. N74M15

References: 1. Topical Report TVA-TR75-lA, Revision 4, Table 17.2-5

2. ANSI N45.2.2-1972

3. ANSI B30.2.0- 1976, Overhead and Gantry Cranes

4. ANSI B30.5-1968, Crawler, Locomotive, and Truck Cranes

5. ANSI B30.7-1977, Base-Mounted Drum Hoists

6.- ANSI B30.9-19,71, Slings

7. ANSI B30.10-1975, Hooks

8. ANSI B30.11-1973, Monorail Systems and Underhung Cranes

9. ANSI B30.15-1973, Mobile Hydraulic Cranes

10. ANSI B30.16-1973, Overhead Hoists (Underhung)

1-1. ANSI N14.6-1978, American National Standard for Special
Lifting Devices for Shipping Containers Weighing 10,000
Pounds or More for Nuclear Materials

*12. ANSI A10.8-1977, Safety Requirements for Scaffolding

*13. DPM No. N78S2, Section IV, M16 -Scaffolds, Ladders,
and Temporary Platforms

PURPOSE

*This procedure provides requirements for the inspection, testing, maintenance,
and operation of nuclear plant cranes, hoists, and rigging equipment in
accordance with Table 17.2-5, Paragraph H, Topical Report TVA-TR75-lA (Reg.
Guide 1.38, Rev. 2, May 1977, "Quality Assurance Requirements for Packaging,
Shipping, Receiving, Storage, and Handling of Items for Water-Cooled Nuclear
Power Plants").

SCOPE

*Th~ese requirements shall apply to all plant cranes, hoists, and rigging
equipment, whether handling GSSC or non-CSSG equipment. The requirements
for the support of scaffolds and temporary platforms shall apply to CSSC
Piping systems only.

*Revision
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1.0 RESPONSIBILITIES

1.1 The plant superintendent shall designate a person(s) to
implement and maintain the requirements of this procedure.

1.2 The designated person(s) shall establish an inspection/
maintenance schedule for all equipment referenced in this
procedure.

1.3 The NCO Management Services Staff shall provide a system to
initiate inspection/maintenance requirements at the plant
and to verify completion of these requirements.

1.4 The Mechanical Branch shall serve as a technical advisor in
the interpretation of 'this procedure and in the writing of
implementing documents (maintenance instructions, surveillance
instructions, standard practices, etc.). The Mechanical
Branch shall receive concurrence from the Emergency Preparedness
and Protection Branch on these interpretations.

2.0 RECORDS

2.1 Periodic inspection/maintenance records shall be kept by the
designated person for the entire service life of all plant
hoisting equipment. A copy of each periodic inspection shall(be forwarded to the Mechanical Branch for review.

2.2 When hoisting equipment is found to be defective or in need
of unscheduled maintenance during either inspection or operation,
a Maintenance/Trouble Report shall be initiated and processed
-.through appropriate channels; if found during a periodic
inspection, the Maintenance/Trouble Report shall be referenced
on the inspection records. Defective equipment shall be
tagged inoperative and all power sources shall be placed under
the plant clearance control until the equipment is repaired
and returned to service.

3.0 PROCEDURE

The following sections specify the particular requirements for
specific equipment as derived from the applicable ANSI standards.

3.1 - Overhead and Gantry Cranes
3.2 - Monorail Systems, Underhung Cranes, and Overhead Hoists
3.3 - Fixed Boom Cranes (Truck, Crawler, etc.)
3.4 -.Mobile Hydraulic Cranes
3.5 - Base-Mounted Drum Hoists
3.6 - Slings
3.7 - Hooks
3.8 - Scaffolds and Temporary Work Platforms

**Delet ion
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6Revised6/25/8 13.1 Overhead and Gantry Cranes

This section applies to top running overhead and gantry cranes includingpolar, semi-gantry, cantilever gantry, and wall cranes and others havingthe same fundamental characteristics. These cranes are grouped becausethey all have top-running trq~lys and similar travel characteristics.

3.1.1 Inspection

3.1.1.1 Initilal Inspection--Before initial use, all new, reinstalled,altered, modified, or extensively repaired cranes shall beinspected by a person designated by the plant superintendent.
The designated person shall ensure that the crane meets therequirements of the original TVA purchase contract.

3.11.2Frequentt Insp ection--A visual examination shall be performedby the operator or other designated employee once each monthin accordance with Checklist 3.1-1, "Frequent Inspectionof Overhead and Gantry Cranes"; certain items-as shown onChecklist 3.1-1 shall be checked before use on each shift.No inspection records are required for frequent inspections.

3.1.1.3 Periodic Inspection--A visual inspection shall be performedannually by the Power Service Shops' crane inspection teamin accordance with inspection schedules prepared by theplants and shall consist of at least all items on Checklist3.1-2, "Periodic Inspection of Overhead ana'i Gantry Cranes."

3.1.1.4 Cranes Not In Regular Use--Cranes which have been idle for aperiod of one month or more, but less than one year, shallreceive the frequent inspection listed in 3.1.1.2 before use.
3.1.1.5 Inaccess9ible Cranes--Cranes that are inaccessible duringtEhe -annual -inspectin period (i.e., a reactor buildingpolar crane during an 18-month refueling cycle) shallreceive a periodic inspection in accordance with paragraph

3.1.1.3 before using.

3.1.2 Testing

3.1.2.1 Operational Tests--Before use, all new, reinstalled, altered,extensiv~ely repaired, or modified cranes shall be tested toensure proper operation as follows:

a. Check hoisting and lowering.
b. Check trolley travel.
c. Check bridge travel.
d, Check limit switches, locking, and safety devices.

General Revision
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PRECAUTION: Adjust the hoi st device trip setting
by traveling the empty hook in increasing speeds up
to the maximum speed. Locate the actuating mechanism
of the limit switch so that it will trip the device
under all condition,%,n. sufficient time to prevent
con 'tact of the hook or load block with any part of
the trolley or crane.

3.1.2.2 Rated load test--Before initial use, all new,
extensively repaired, or altered cranes shall be
load tested to 125 percent of the rated load.-
The rated load test shall be performed in
accordance with Checklist 3.1-3, "Rated Load Trest for
Cranes."

.3.1.3 Maintenance

3.1.3.1 A preventive maintenance and lubrication program
based on the crane manufacturer's recommendation shall
be established by the responsible maintena nce supervisor.

3.1.3.2 The precautions listed in Checklist 3.1-4, "Crane Maintenance
Precautions," shall be followed as applicable before
initiating maintenance activities.

3.-1.3.3 The maintenance supervisor shall designate trained employees
to work on cranes when adjustments and tests on energized

equipment are required.

3.1.3.4 The crane shall not be restored to service until all
guards have been reinstalled, safety devices reactivated,
and maintenance equipment removed.

3.1.3.5 The responsible plant maintenance supervisor shall assure
that corrective measures are initiated for all rejected
conditions found during frequent and periodic crane
inspections before the crane can resume normal operation.

3.1.3.6 When repairing load-sustaining crane members by welding,
the materials shall be identified; and the appropriate
welding procedure shall be used.

3.1.4 Wire Rope Inspection, Replacement, and Maintenance

3.1.4.1 Rope-inspection

a. An inspection shall be performed on all wire rope at
least annually in accordance with Checklist 3.1-5,
"Crane Running Rope Inspection.i" Records -r'f the
inspection shall be kept on file as specified by the
plant superintendent.

General Revision
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b. All wire rope on cranes which have been idle
for a period of six months or more shall be
given an inspection in accordance with Checklist
3.1-5 before it is placed in service. A dated
report of the rope condition shall be filed.

3.1.4.2 Rp elcmn

a. if any of the items inspected on Checklist 3.1-5
are below standard, the plant superintendent shall
be informed and a determination shall be made by
qualified personnel before additional use.

b. All replacement rope shall be of proper size, grade,
and construction as specified in the original
procurement contract for the crane unless otherwise
approved by the Division of Engineering Design
(EN DES),

3.1.4.3 Maintenance

a. Unreeling or uncoiling of' rope shall be performed as
recommended by the rope manufacturer to prevent
kinking or inducing twist.

b. Before cutting a rope, means shall be used to
prevent unlaying of the strands.

c. Rope should be maintained in a well-lubricated
condition. Lubricant applied as part of a main-
tenance program shall be compatible with the
original lubricant', and the rope manufacturer
should be consulted. Lubricant applied shall
be of the type which does not hinder visual
inspection. Those sections of rope which are
located over sheaves or otherwise -hidden during
inspection and maintenance procedures require
special attention when lubricating rope.

d. After replacement, new wire rope should be
cycled three times for the full vertical travel
as a breaking procedure.

3.1.5 -QualificatIon for Operators

3.1.5.1 Cab-, pulpit-, floor-, and remote-operated cranes shall
only be operated by:

a. Persons designated by the plant superintendent.

b. Trainees under the direct supervision of desig_,nated
persons.

c. Maintenance and test employees when it is necessary
to perform their duties on the crane.

General Revision



Page 6 d. Inspectors.
N74M15 -

10/28/82 e. No one., other than the employees listed in this10/28/82paragraph, shall enter the crane cab or pulpitwith the exception of oilers and supervisors whose
duties require them to do so, and then only in the
performance of their duties and with the knowledgeof the operator.(

3.1.5.2 Qualifications for Operators of Cab-, Pulpit-, and
Remote-Operated Cranes

a. The responsible maintenance supervisor shall
designate a crane qualification examiner who shallgive an oral and practical operation examination
to each operator. The examination shall be limited
to a specific type of. crane.

b. Operators shall complete a TVA medical examination
form as evidence that the physical qualifications
listed in Checklist.3.1-6, "Overhead and GantryCrane Operator Physical Qualifications," have been
successfully met.

*c. Each operator shall be requalified medically-every
five years up to the age of 40 and every two years
thereafter.

d. An operator eligibility list for these cranesshall be maintained by the electrical maintenance

3.1.5.3 Qualifications for Operatorso Floor-Opera ted Cranes--~The crane examiner, who shall have successfully completedthe U.S. Crane course, shall give a practical operatingexamination to each operator covering the specific
type of crane involved.

3.-i.5.4 The crane examiner shall ensure that each crane operatorhas read the instructions for conduct of operators,-moving of loads, and signals. These instructions areincluded on Checklist 3.1-7, "Overhead Gantry CraneOperations, Handling Loads, and Signals."

3.1.6 Handling the Load

3.1.6.1 The crane shall not be loaded beyond its rated loadexcept for a rated load test or for special heavy
lifts.

Special heavy lifts--Before lifts in excess of tlicrated loa d, the following requirements shall bu rnit:
a. The maintenance history of the crane, including

reports of any prior special lifts, shall be
reviewed.

b. Structural, mechanical, and electrical components
of the cranfe design shall be checked by EN DES.

7*Revision
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c. The crane-supporting structural design shall
be checked for conformance to AISC or other
applicable design standards by EN DES.

d. A complete inspection of the crane as
described in 3.1.1.3 of this procedure shall
be-m-ade just before making the lift. The
crane support shall be inspected and any
deterioration or damage shall be taken
into cibnsideration in EN DES calculations.

e. The lift shall be made under controlled
conditions under the direction of a
person designated by the responsible
maintenance supervisor.

f. The operator shall test the crane during the
special heavy lift by lifting the load a
short distance and setting the brakes.

g. Complete records of the lift shall1 be
placed on file with the plant Mechanical
Maintenance Supervisor.

h. After the special heavy lift is concluded,
a thorough inspection shall be made of all
critical parts designated by EN DES.

.General Revision
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CHECKLIST 3.1-1 -FREQUENT INSPECTION(
FRU OVERH-EAD AND GANTRY CRANES

1. Inspect all functional operating mechanisms for misadjustment
interfering with proper operation (before use).

2. Inspect all limit switches without a load on the hook. Inch intothe limit switch or run in at slow speed (before use).

3. Inspect for leakage in lines, tanks, valves,' pumps,, and other partsof air. or hydraulic systems (before use).

4. Inspect for deformed or cracked hooks by visual inspection, and forhooks with cracks or throat openings 15 percent in excess of normal ormore than a lO-degree twist from the plane of the unbent hook. Hooksshowing defects shall be taken out of service (before use).

- 5. Inspect hook latches if used (before use).

6. Inspect hoist ropes, including tightness of end clamps and ropeclips (monthly only).

7. Inspect slings, including end connections, for wear, broken wires,stretch, kinking, or twisting in accordance with 3.6 of this
procedure (before use).(

8. 'Inspect rope reeving for noncompliance with the crane manufacturer'srecommendation (monthly only).

General Revision
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CHECKLIST 3.1-2 - PERIODIC INSPECTION

FOR OVERHEAD AND GANTRY CRANES

Accept Reject

1.0O Checklist 3.1-1, "Frequent Inspection for Overhead
and Gantry Cranes," has been completed.

2.0 Inspect cranes for the following items. Any
deficiencies shall be listed, examined, and
a determination made by the responsible plant
supervisor of the corrective action required.

.2.1 Deformed, cracked, or corroded members.

2.2 Loose bolts or rivets.

2.3 Cracked or worn sheaves or drums.

2.4 Worn, cracked, or distorted parts such as pins,
bearings, shafts, gears, rollers, locking, and
clamping devices.

2.5 Excessive wear on brake system parts, linings,
pawls, and ratchets.

2.6 Load, wind, and other indicators over their full
range for any significant inaccuracies.

2.7 Gasoline, diesel, electric, or other power plants
for improper performance.

2.8 Excessive wear of chain drive sprockets and
excessive chain stretch.

2.9 Electrical apparatus for signs of any deterioration
of controllers, master switches, contacts, limit
switches, and pushbutton stations, but not limited
to these items.

2.10 Perform dye penetrant, magnetic particle, or other
suitable crack-detecting inspection on all hooks.

COMMENTS:

General Revision
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CHECKLIST 3.1-3 - RATED LOAD TEST FOR CRANES

Accept Reject1. The test load ___Tons) shall be hoisted a distance
to ensure that the load is supported by the crane and
held by the hoist brakes.

ý2. The test load shall be transported the full length of
the bridge by means of the trolley.

3. The testý load shall be transported by means of the bridge
for the full length of the runway in one direction with
the trolley as close to the extreme right end of
the crane as practical and in the other direction
with the trolley as close to the extreme left end of
the crane as possible.

4. The test load shall be lowered, stopped, and-held with the
brake.

NOTE: A modified version of the load test shiall be performed to prevent
the handling of "Heavy Loads" (as defined in NUREC-0612) over or
near spent nuclear fuel assemblies or over safe shutdown equipment.

General Revision
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CHECKLIST 3.1-4 - CRANE MAINTENANCE PRE CAUTIONS

1. Thie crane to be repaired shall be run to a location where it willcause the least interference with other cranes and operations in Lhc
area.

2. All controllers are in the "off" position.

3. Main power disconneet shall be deenergized and locked, tagged, orflagged in the deenergized position.

4. Warnings or "out of ordgr" signs shall be placed on the crane.

General Revision
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CHECKLIST 3.1-5 -CRANE RUNNING ROPE INSPECTIONC

Accept RzejCc( L1.0 Inspect running rope for reduct1ýpn of rope diameter and
determine if diameter reduction exceeds values shown
in table below.

Nominal Reduction
Diameter Greater Than

Up to 5/16" incl.- 1/64"
3/811 - 1/211 1/32"
9/16" - 3/4" 3/64"
7/8" - 1-1/8" 1/16"
1-1/4" - 1-1/2" 3/32"

2.0 Inspect running rope for the following types of deterioration.

2.1 Wear of one-third the original diameter of outside
individual wires.

2.2 Individual wires broken, 12 random in one rope lay or
4 broken in one strand in one rope lay.

2.3 Corroded or broken wires at end connections.

2.4 Corroded, cracked, bent, worn, or improperly(
applied end connections.

2.5 Kinking, crushing, cutting, unstranding, or any
oeiher damage resulting in distortion of the rope
structure.

2.6 Exposure to temperature sufficient to discolor the
wire or cause deterioration of any portion of
the wire rope structure.

COMMENTS:
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CHECKLIST 3.1-6 - OVERHEAD AND GANTRY
CRANE OPERATOR PHYSICAL QUALIFICATIONS

1. Have vision of at least 20/30 Snellen in one eye and 2.0/50 in the
other, with or without corrective lenses.

2. Be able to distinguish colors, regardless of position of colors, if
color differential is required for operation.

3. Hearing, with or without hearing aid, must be adequate for a
specific operation.

4. Have sufficient strength, endurance, agility, coordination, and speed
of reaction to meet the demands of equipment operation.

5. Evidence of physical defects or emotional instability which * could
render the operator a hazard to himself or others which, in the
opinion of the examiner, could interfere with the operator's safeperformance may be sufficient cause for disqualification. In suchcases, specialized clinical or medical judgements and tests may berequired.

6. Evidence that an operator is subject to seizures or loss of physical
control shall be sufficient reason for disqualification. Specialized
medical tests may be required to determine these conditions.

7. Operators and operator trainees should have normal depth perception,field of vision, reaction time, manual dexterity, and coordination andno tendencies toward dizziness or similar undesirable characteristics.

(Certified by TVA Medical Unit)
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CHECKLIST 3.1-7 OVERHEAD/GANTRY CRANE
OPERATIONS, HANDLING LOADS, AND SIGNALS (

1.0- OPERATOR CONDUCT

1.1 The operator shall not engage in any practice whi ch will
divert attention while actually operating the crane.

1.2 When physically or otherwise unfit, an operator shall not
engage in the operation of the equipment.

1.3 The operator shall respond to signals from the person who is
directing the lift or an appointed signal person. When a
signal person or a crane follower is not required as part of
the crane operation, the operator is then responsible for the
lifts. However, the operator shall obey a stop signal at all
times, no matter who gives it.

1.4 Each operator shall be responsible for those operations under
the operator's direct control. Whenever there is any doubt as
to safety, the operator shall consult with the supervisor
before handling the loads.

1.5 If a warning device is furnished, it shall be activated each
time before traveling and intermittently when approaching
work persons.

1.6 Before leaving the crane unattended, the operator shall landC
any attached load, place controllers in the "off" position,
and open the main-line device of the specific crane.

1.7 The operator shall not close the main-line disconnect device
u~itil certain that no worker is on or adjacent to the crane.
If there is a warning sign or lock on the device, it sha~llnot
be energized until the sign or lock is removed by the persoii
who placed it thereon.

1.8 Before closing the main-line device, the operator shall see to it
that all controllers are in the "off" position.

1.9 If power goes off during operation, the operator shall immediately
place all controllers in the "off" position. Before reuse
of the crane, operating motions shall be checked for proper
direction.

1.10 The operator shall be familiar with the equipment and its
proper care. If adjustments or repairs are necessary or any
defects are known, the operator shall report the same promptly
to the appointed person who shall be responsible for the safe
operation and maintenance repairs of the crane. The operato~r
shall also notify the next operator of any remaining uncorrected
defects upon changing shifts.
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CHECKLIST 3.1-7 (Continued)

L I(ontac ts wit h rounway SLOPS or 01 or r ;uu ;1 I hc muade w i I Iext ruen cauit ionl. jT' peaI. :;hlu J I (I o 20o Wi I I pa 1- iclikilcare. for the saht eLy of p~erso)ns oin or he~low the e ra-nt, and on I yafter making certain thXT-any persons on the othier cranes areaware of what is being done.

1.12 Operators of outdoor cranes shall secure them when leaving.

1.13 When the wind-indicating alarm is..given, the bridge or gantryon the outside cranes shall be anchored.

1.14 Before the operator performs any maintenance work on thecrane, the operator shall lock, tag, or flag the main switchi inthe de'energized pmition.

1.15 All controls; slia II e tested by the operator hel uore beý Ionnina nc'w shiift. I f any control~s (10 not operate pr operlIy , theyshould be adjusted or repaired before operations are hegunl.

1.1.6 Persons hoarding or leaving overhead cranes should do0 so onlyat authorized locations and designated boarding entrances.

2.0 HANDLING LOADS

2.1 Attaching the Load

2.1.1 The hoist chain or hoist rope shall be free from kinksor twists and shall not be wrapped around the load.

:-2. . l2 Te Load shiall b-e attachied to the load block htook bymeans of slings or other devices.

2.1 .3 Care shu~i I be. taken to make certain thatL hie 1i ng,
clears all obstacles.

2.2 Moving the Load

2.2.1 The appointed person directing the lift sh 'all see thatthe load is well secured and properly balanced andpositioned in the sling and lifting device before it islifted more than a few inches.

2.2.2 Before starting to lift, the following conditions
should be noted.

2.2.2.1 Hoist rope shall not be kinked.

2.2.2.2 Multiple part Lines shall not be tw-isted
around each other.

2.2.2.3 The hook shall be brought over the load in
such a manner as to eliminate swinging.
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2.2.2.4 If there is a's'lack rope condition, it should
be determined that the rope-is properly seated
on the drum and in the sheaves.

2.2.3 D~uring lifting, care shall- be taken that:

2.2.3.1. There is no sudden acce] erat ion or deccl cr;it ion
of the inovi ng IZload

2.2ý3.2 Load does not contact any obstructions.

2.2.4 Cranes shall no~t be used for side pulls except when
specificall-y authorized by a qualified person who has
determined that the stability of the crane is not
thereby endangered and that various parts of the crane
will not be ovejstressed.

2.2.5 The operator shall not lift, lower, or travel while
anyone is on the hook or a load. Where no practical
alternative means of transporting persons exists, thleuse of a work platform attached to the crane hook is
permitted. A four-point lifting bridle must be used]
and the crane hook must have a safety latch Or other
mecanis to prevenit acdC(centLal r teLýase Of the( hr i d I
E'ach person in the work ph at forii mius t wea r ai ,;aeLy
belt with the lanyard secured to the hook.

2.2.6 The operator should avoid carrying loads over people.(

2.2.7 The-operator shall check the hoist brakes at least once
each shift if a load approaching the rated load is tobe hand led. This shall be done by raising the load ashort distance and applying the brakes.

2.2.8 The load shall not be lowered below the point where
less than two wraps of rope shall remain on each anchorage
of the hoisting drum unless a lower limit device is
provided, in which case no less than one wrap shall
remain.

2.2.9 When two or more cranes are used to li ft a load, one
qualified person shall be in charge of the operation.This person shall analyze the operation and instruct
all employees involved in the proper positioning,
rigging of the load, and the miovemnents to be inade.

2.2.10 Thie operator shail not: leave the position at thec control~s
while the load is suspended.

2.3 Hoist Limit Device

2.'3.1 A~t the beginining of the shifIt, the operator shiallI tryout the upper limit device of each hoist under no load.Extreme care shall be exercised; the block shall beI"inched" into the limit or run in at slow speed. Ifthe (Jevice does not o~perate properly, the operator shallimmediately notify the appointed person.

General Revision



Page -17
N74M15
Revised

CHECKLIST 3.1-7 (Continued) 6/25/81

2 -3.2 ThIe hoist I miit device whictic controls the Lipper limit
of travel1 olI the Load b)Lock sai 1 1, notL I)( uised as an1
oIpera~i fg contro I ini norma I opera L on unl es, aiddi.t h~la
means are provided to preventL damage from over travel.

3.0 SIGNALS

3.1 Standard Signals--Signals to the operator should be in accordance
with the standards prescribed herein, unless voice communication
equipment (telephone, radio, or equivalent) is utilized.
Signals should be discernible or audible at all times. Some
special operations may require additions to, or modifications
of , the basic signals standardized herein. For all such
cases, these special signals should be agreed upon and thoroughly
understood by both the signal person and the operator and
should not be in conflict with the standard signals.

.3.2 Hand Signals--fHand signals shall be posted conSPicuou.sly.
(See_ figure 1.)

3.2.1 Multiple Trolley Cranes--Cranes that are equipped with
two separately operated trolleys present a problem of
establishing ground-person- to-crane-person operating
signals when both trolleys are being operated to accomplish
the work at hand.

3.2.2 Crane trolleys shall be numbered with numerals- largeenough s1) that they are Legible from the fLoor. Ho istLload blocks shall have nulmbers applie(_d on bog. h si~des
of the block. T[rollecys Jia, 1 1. be uiiube, red as5 I o I Lows:

3.2.2.1 Trolley nearest the crane cab is des ignaLtcd
No. I.

3.2.2.2 Trolley away from the crane cab is designated
No. 2.

3.2.2.3 Where cabs are located in the center of crane
girders, the trolleys and load blocks shall
be numbered. Each installation shall establish
and post its required signals.

3.2.3 Connecting and Disconnectingý Magnet Leads--Whuej m1agniet
leads .1are to be connected and disconnect-ed or whien
magnet repairs are to be made, the crane operator shiallopen the magnet switch upon request of the person on
the g.round, who shall wait I or a safe si~gn fromn the er inc,operator tLhat the magnet sW Itch is open. (A sa fc sign' is;indicated by the operator spreading both liands apart--ixilns
up.) In addition, lights indicating the magnet controller's
status may be desirable.
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CHECKLIST 3.1-7 (Continued)

4.0 MISCELLAN~EOUS

4.1 Ladder-s

4.1.1 Hands shall be free from encumbrances while employees are
using ladders.

4. 1.2 Articles which are too large to be carried in pockets
and tool belts shall be liftLed and lowered by hand li-ne.

4.2 Cabs

4.2.1 Necessary clothing and personal belongings shall be
stored in such a manner as to not interfere with access
or operation.

4.2.2 Tools, oil cans, water, extra fuses, and other necessary
articles shiall be stored in the tool box and shall not
be permitted to lie loose in or about the cabý.

4.3 Fire Extinguishers-.Operators-shall be- familiar with theoperation and care of fire extinguishers provided.

Cnraj i Ncvjs io[
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3.2 -Monorail Systems, Underhung Cranes, and Overhead Hoists(

This section applies to underhung cranes operating on the bottom flange
of a track section; to single-track monorail systems including all curve.",
switches, transfer devices, trolleys, and associated equipment; and all
power-operated and manual ly-opd-t~ed overhead hoists for lifting service.
This equipment is grouped together because of common considerati~ons whichi
are peculiar to this type equipment.

3.2.1 Inspections

3.2.1.1 Initial Inspection--Before initial use after installation,
all new, altered, or extensively repaired cranes, monorail
systems, or overhead hoists shall be inspected to ensure
compliance with this section.

3.2.1.2 Frequent Inspections--All equipment shailL be given a
frequent inspection before use in accordance with
Checklist 3.2-1, "Frequent Inspection for Monorail
Systems, and Uinder hung Cranes," and eithier Chiecklist
3.2-1 a, "Vre'juent Inspect ion for 11and (li~ii -low,'rtt
(1Verhlc;Id Hloi:;Ls," or Chccl(1 i;;L 3. 2-I h, "F (-jI.IUII
.InspectiLon for E'lectric- or Air-I'owered loi~sts,"
depending on the type of equipment.

3.2.1.3 Periodic Inspections--A periodic insioection shall be
performed yearly on all regularly used equipment in(
accordance with Checklist 3.2-2, "Periodic Inspection for
Monorail Systems and Underhung Cranes," and either Checklist
3.2-2a, "Periodic Inspection for Hand Chain-Powered
Overhead Hoists," or Checklist 3.2-2b, "Periodi~c Inspection

- for Electric- or Air-Powered Hoists," as applicable.

3.2.1.4 Eqirent Not in Regular Use

.3. E"quipmlent whlich h1as been idle for over :;ix montei:;
sha I I Ihe givenl a comp Lete inlsIect ion) cojll orill ji),'
to the requirements of paragraph 3.2.1.3.

b. Equipment which is idle for a period greater than
12 months shall require a periodic inspection in
conformance with paragraph 3.2.1.3 only before
use (i.e., equipment on an 18-month refueling cycle).

3.2.2 Testing

3.2.2.1 Operational Tests

3.2.2.L.1 Before initial u-se, all new and altered equilpment or
eqIiiipmen t whichi has been ýid ic inl exc-ls;; of .12 montliis
511.111 be tested for proper opecr.iLion) hinch11(1 ing
functions as follows,:
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a. Hoisting and lowering.

b. Trolley travel.

C. Bridge travel (if applicable).

d. Travel limiting device (if applicable).

e. Locking and safety devices for interlocking
mechanism, track switches, drop sections, lift
sections, etc.

3.2.2.1.2 Hand Chain-Powered Overhead Hoists--All altered
or repaired hoists or hoists which have been idle in
excess of 12 months shall be tested as follows:

a. All functions of the hoist includinig hoi~sti~ng and
lowering shall be checked with thc hoist suspended
in the unloaded state.

b. After testing in the unloaded state, a load of 50
pounds times the number of load supporting parts
of the chain shall be applied to the hoist in order
to check proper control.

3.2.2.1.3 Electric- or Air-Powered Overhead Hoists--All altered
or repaired hoists or hoists -which have been idle for
12 months or more shall be tested before use as follows:

a. Hoisting and loweri ng.

b. Operation of brakes.

c. Limit devices and locking and safety devices.

The trip setting of limit switches and limiting
-devices shall be determined by tests under
"1no-load" conditions.

3.2.2.2 Load Tests

3.2.2.2.1 Before initial use, all new, extensively repaired or
altered equipment shall be tested and a written report
furnished confirming tile' load rat ing of the systeii.

a. TEhe load rating shall not he morec Limii 80 pere en t of-the maximum load sustained during Lhe test. T est
loads shall not be more than 125 percent of the rated
load.

b. On hoists incorporating overload devices whic1-k
prevent the lifting of l25-percent rated load, a
lOO-percent load test shall be performed, after
which the function of the overload device shall
be tested.

General Reivison
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3.2.3 Maintenance(

3.2.3.1 A Preventive maintenance program based upon manufacturer's
recommendation shall be established.

3.2.3.2 Maintenance Procedure

a. Before adjustments and repairs, precaut.ions as stated in
.section 3.1, Checklist 3-1.4, shall be taken.

b. After adjustments and repairs have been made, the equipment
shall not be operated until al.1 guard., have- bccen reinlstall Ied,safety devices reactivated, and tools and mlai~ntejance
equipment removed.

3.2.3.3 Adjustments or Repairs

a.- Any unsafe conditions described in the frequent or
periodic inspection requirements shall be corrected
before the equipment is returned to servic ,e.

b. Repair, replacements, or adjustments shall be made for
correct performance of all equipment.

3.2.3.4 Lubrication--All moving parts of the equipment for which
-lubrication is specified by the manufacturer shall beregularly lubricated.(

3.2.4 Load Chain and Wire Rope Inspection, Replacement, and Mai-ntenance

3.2.4.1 Load Chain

3.2.4.1.1 Welded Link Chain

a. Inspection

(1) Test the hoist under load in hoisting ajnd
lowering directions and observe the operation
of the chain and sprockets. The chain shoiluId
feed smoothly into and away from the sprockets.

(2) If the chain binds, Jumps, or is noisy, first
see that it is clean and properly lubricated.
If trouble persists, inspect the chain and
mating parts for wear, distortion, or other
damage.

(3) Examine visually for gouges, nicks, weld splatter,
corrosion, and distorted links. Slacken the
chain and move adjacent links to one side to
inspect for wear at contact points. If wear is
observed or if stretching is suspected, the
chain should be measured as follows:
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(a) Select an unworn, unstretched length of chain
from slack end.

(b) Sus;Lnd the chain vertically under tension and,
using a calpiper-type gauge, measure the outside
length of any ('oHveflLenL niumber of links
approximately 12 to 24 inches overall.

(c) Measure the same number of links in the
used sections and calculate the percentage
increase in length.

b. Replacement

(1) If the used chain is 2-1/2 percent longer than the.
unused chain, replace the chain.

(2) Gouges, nicks, corrosion, weld splatter, or
distorted links are sufficient reasoni to
consider relplaCemfElt Of load chai ii.

(3) Replacement chain shall be thc same size, grade,
and construction as the original chain furnished
by the hoist manufacturer, unless otherwise
recommended by the hoist manuCacturer.

(4) Load chain links which pass over the hoistload sprocket on edge should be installed withthe welds away from-the center of the sprocket.

(5) The. chain shall be installed without any twist
between the hoist and an anchored end on either
the loaded side or the slack side.

(6) When the chain is replaced, disassemuble the hois tand inspect the miathing parts- for wear anid repla-_ce if"
necessary.

C. Maintenance

(1) Load chain and hand chain should be kept clean
and free from rust and from any coating deposit
that will build up and change its dimensions or
reduce flexibility.

(2) Load chain should be lubricated as specified by
the hoist manufac-turer. In absence of recommend-
ation use, an EP-type lubricant may bp- applied sparingly'but frequently as it dissipates during use.
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3.2.4.2 Wire Rope

a,. InspectionC

(1) All running ropes in periodic use throughout the
shift shall be visually inspected once every shift
by the opera'nr-. A thorough inspection of all ropes
shall be made once each month in accordance with
Checklist 3.1-5 for equipment in regular use. A
dated and signed report of the rope condition shall
be kept on file where read ily aval~al ;i I o appoinited
employees.

(2) All rope which has been idle for a period of one
month or more shall be given a thorough inspection
in accordance with Checklist 3.1-5, and a dated and
signed-report of the rope condition shall be kept
on file.

b. Replacement

(1) If any of the items inspected on Checklist 3.1-5
are below standard, the plant superintendent shall
be informed; and a determination shall be made by
qualified employees of the NCO Stationary Equipment
Group before additional use.

(2) No less than two wraps shall remain on the drum

with the loaded hook at its extreme lower position,unless a lower limit device is provided, in which
case no less than one wrap shall rema in.

c. Maintenance

(1) Rope shall be stored to prevent damage or deterioration.

(2) Unreeling and uncoiling of rope shall be done as
recommended by the rope manufacturer and with extreme
care to avoid kinking or inducing a twist.

(3) Before cutting a rope, seizings shall be placed on
each side of the place where the rope is to be cut
to prevent unlaying of the strands.

3.2.5 Operation

3.2.5.1 Hand Chain-Powered Hoists

a. Operating Practices

(1) The operator shall not e ngage in any p-ractice which
will divert his attentithe hoist.

General Revision



Page 25
N74M15
Revised
10/9/81

(2) Any "holds" on the hoist shall be removed by a
responsible person before use of the hoist.

(3) Before using the hoist, the operator shall verify
that all employees are clear of the area.

(4) The operator shalt familiarize himself with the
equipment and its proper care.

(5) The operator shall have safe access to the hand
chain.

()Hoists shall never be operated by other than hand
power.

b. Handling the Load

(1) Size of Load--The rated load shall not be exceeded
except for properly authorized tests.

*(2) Support Structure--The limitations assigned to the
use of support structure for portable hoists shall
be based on the determinations of an engineer
designated by the plant superintendent who is
competent in this field; such determinations shall be
documented and recorded appropriately. .The use of
piping systems as temporary supports shall adhere to
the restrictions of section 3.8.2.

(3) Attaching the Load

(a) The hois't chain shall not be wrapped around the
load.

(b) The load shall be attached to the hook by means
of slings or other approved devices.

(c) The slings or other approved devices shall be
seated properly in the saddle of the hook before
operations.

(4) Moving the Load

(a) Before starting to lift, the chain shall be
properly seated in the sprockets.

(b) The load shall not be moved or lifted more
than a few inches until it is well balanced
in the sling or lifting device.

(c) Hoists shall not be operated until centered
over the load to be lifted.

(d), The operator shall avoid carrying loads over
people.
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(e) The operator shall test braking mechanisms each(
time a load approaching rated capacity is handled.

(f) The operator shall not leave the load suspended
unless specific giecautions have been taken to
provide protection -and the operator chain secured.

3.2.5.2 Electric- or Air-Powered Hoists

a. Qualifications for and Conduct of Operators

(1) Opeýrators-:-Hoists shall be operated only by the
following employees:

(a) Appointed operators.

(b) Maintenance and test employees to perform
their duties on the hoist.

(c) Inspectors.

(2) Qualifications--Operators shall operate the crane
in the presence of an experienced operator 'for an
operating examination. Qualifications shall be
limited to the specific type of equipment for which
examined.

(3) operating Practices--These practices are the same(
as described in paragraph 3.2.5.1 with the following
additional requirements:

All controls shall be tested by the operator
before beginning a shift.

b. Handling the Load--These requirements are the same
as listed in paragraph 3.2.5.1b.
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CHECKLIST 3.2-1 - FREQUENT INSPECTION FOR
MONORAIL_-SYSTEMS AND UNDERHUNG CRANES

1. Inspect all functional-operating mechanisms for maladjustment
interfering with proper operation.

2. Inspect all functional operating mechanisms for excessive~ wear ofcomponents.

3. Inspect all safety devices for malfunction.

4. Inspect all hoist and travel limit switches before use. Theseswitches should be checked without a load on the device. Eachmotion should be inched into its limit switch with extreme care.

5. Inspect for deterioration or leakage in lines, tanks,'valve-s, drainpumps, or other parts of air or hydraulic systems.

6. Inspect rope reeving (where applicable) for noncompliance withmanufacturer 's recommendations.

7. Inspect .braking mechanism for evidence of slippage under load.
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CHECKLIST 3 .2-la - FREQUENT INSPECTION FOR
HAND CHAIN-POWERED OVERHEAD HOISTS

1.0 Inspect overhead hoists for the following items:

1.1 Braking mechanism for evidence of slippage under-load.

1.2 Load chain for
damaged links.
material which

wear, twists, broken, cracked, or otherwise
Check chain also for deposits of foreign

may be carried into hoist mechanism.

1.3 Hooks damaged from chemicals, deformations, or cracks or
having more than.15 percent in excess of normal throat
opening or more than a 10-degree twist from the plane of
the unbent hook.
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CHECKLIST 3 .2-la - FREQUENT INSPECTION FOR
HAND CHAIN-POWERED OVERHEAD HOISTS

1.0 Inspect overhead hoists for the following items:

1.1 Braking mechanism for evidence of slippage under load.

1.2 Load chain for
damaged links.
material which

wear, twists, broken, cracked, or otherwise
Check chain also for deposits of foreign

may be carried into hoist mechanism.

1.3 Hooks damaged from chemicals, deformations, or cracks or
having more than.15 percent in excess of normal throat
opening or more than a 10-degree twist from the plane of
the unbent hook.
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CHECKLIST 3.2-lb - FREQUENT INSPECTION FOR
ELECTRIC- AND AIR-POWERED HOISTS

1.0 Inspect hoists for the following items:

1.1 All controls and operating mechanisms for improper operation.

1.2 All safety devices for malfunction.

1.3 Deterioration or leakage in air systems.

1.4 Hooks damaged fromn-chemicals, deformation, or cracks or havingmore than 15 percent in excess of normal throat opening or morethan a lO-degree twist from the plane of the unbent hook.

1.5 Load-carrying ropes or ch ains. Visual inspection for wear,twist, distortion, or improper dead-ending to the hoisting drumand other attachments. Check chain also for deposits of
foreign material which may be carried into the hoist mechanism.
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CHECKLIST 3.2-2 - PERIODIC INSPECTION FORC
MONORAIL SYSTEMS AND- UNDERHUNG CILA-ES

Accept Reject MR/TR
1.0 Checklist 3.2-1, Frequent Inspection for Monorail

Systems and Underhung Cranes, has been completed.

2.0 Inspect for the following items:

2.1 Loose bolts and rivets..

2.2 Deformed, cracked, or corroded structural members.

2.3 Cracked or worn shea1~s.

2..4 Worn, cracked, or distorted parts such as pins, bearings,
wheels, shafts, gears, rollers, clamping devices,
bumpers, switch baffles, interlock bolts, and trolley
stops.

2.5 Wear on brake system parts, linings, pawls, and
ratches.

2.6 Wear of geared trolley chain sprockets and
hand chain.

2.7 Electrical apparatus for signs of pitting ordeterioration of control contactors, limit switches,
and pushbuttom stations.

2.8 Wear on lower load-carrying flange of all track
sections in the system, both straight and curved.
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CHECKLIST 3.2-2a - PERIODIC INSPECTION FOR
HAND CHAIN-POWERED OVERHEAD HOISTS

Accept Reject

1.0 Checklist 3.2-la, Frequent Inspection for Hand Chain-Powered
Overhead Hoists, has been completed.

2.0 Inspect for the following items:

2.1 Excessive wear of chain, load sprockets, idler
sprockets, or chain stretch.

2.2 Hooks--Dye penetrant, magnetic particle, or other
suitable crack-detecting inspection should be performed
at least once per year.

2.3 Hook-retaining nuts or collars and pins, welds, or- riveting
used to secure the retaining member should be inspected.

2.4 Does brake mechanism have: worn, glazed, or oil contaminated
friction discs; worn pawls, cams, or ratchet; or corroded,
stretched, or broken pawl springs.

2.5 Worn, cracked, or distorted parts such as hood blocks,
suspension housing, outriggers, hand-chain wheels, chainattachments, clevises, yokes, suspension bolts, shafts,
gears, and bearings.

2.6 Loose bolts, nuts, or rivets..

2.7 Supporting structure and trolley, if used, shall be
inspected for continued ability to support the imposed
loads.
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CHECKLIST 3.2-2b - PERIODIC INSPECTION FOR
ELECTRIC- AND AIR-POWERED HOISTS

Accept R~ej ct MR1/TR
1.0 Checklist 3.2-ib, Frequent Insper-tion for Electric-

and Air-Powered Hoists, has been completed.

2.0' Inspect for the following items:

2.1 Loose bolts or rivets.

2.2 Cracked or worn drums or'sheaves.

2.3 Worn, corroded, cracked, or distorted parts, such as
.pins, bearings, shafte, gears, rollers, or locking
and clamping devices.

2.4 Excessive wear on motor or load brake.

2.5 Excessive wear of chain, rope, load sprockets, drums,
sheaves, and chain stretch.

2.6 Hooks--Dye penetrants, magnetic particle, or other
suitable crack- detecting inspection shall be
performed at least once per year.

2.7 Electrical apparatus for signs of pitting or any
deterioration of controlled contactors, limit(
switches, and pushbutton stations.

2.8 Ho :ok-retaining nuts or collars and pins, welds, or
riveting used to secure the retaining member shall
be inspected.

.2.9 Supporting structure and trolley, if used, shall be
*inspected for continued ability to support the
imposed loads.
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3.3 Fixed Boom Cranes (Truck, Crawler, t.

This section will be added at a later date.
requirements for this type of equipment may
B30.5-1968, "Crawler, Locomotive, and Truck

In the interim,
be found in ANSI
Cranes" (Reference 4).
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3.4 Mobile Hydraulic Cranes(

This section will be added at a later date. In the interim, requirementsfor this type of equipment may be found in ANSI B30.15-1973, "MobileHydraulic Cranes" (Reference 9).

General Revision



Page 35
N 74M1L5
Revised
6/25/81

3.5 Base-Mounted Drum Hoists

This section will be added at a later date. In the interim, requirementsfor this type of equipment may be found in ANSI B330.7-1977, "Base-Mounted,Drum Hoists" (Reference 5).
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3.6 Slings

This section applies to slings made from alloy chain, synthetic(
webbing', wire rope, metal mesh, and natural or synthetic fiber
rope used in conjunction with equipment described in this procedure.

3.6.1 Inspection Intervals andOperating .Practices

3.6.1.1 All slings shall be given a periodic inspectionnnil ;11il~y
or before use if not used for over one year. The
inspection shall be performed in accordance with the

.applicable type of sling as defined in this section.

3.6.1.2 All slings shall be visually inspected before each use
for obvious deficiencies.

3.6.1.3 Safe Operating, Practices--All employees using rigging
equipment shall be instructed in the following safe
operating practices:

a. Approximate weight of load shall be deter mined.

b. Sling shall have suitable characteristics and rated
capacity for the load and environment.

C. Sling shall be long enough to provide the maximum
practical angle between the sling leg and the
horizontal (minimum practical angle at the crane
hook if vertical angles are used).(

d. Slings shall not be shortened with knots, bolts, or
other unapproved methods.

e. Damaged slings shall not be used and shall be
tagged with form TVA 18004, "Defective Equipment
Tag.

f. Sling shall be hitched securely to the load.

g. Sharp corners shall be padded with material of
sufficient strength to withstand the load.

h. Hands and fingers shall be kept from between the
sling and the load.

i. Employees shall stand clear of the suspended load.:

j. Shock loading/shall be avoided, R articularly when
working at temperatures below 40 F.

k. Slings shall not be pulled from under a load when
the load is resting on the sling.

1. Slings shall be stored in an area where thuy will not
be subject to mechanical damage or corrosive action.
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M. Twisting and kinking the legs shall be avoided.

n. Load should be centered in the base (bowl) of the hook
to prevent poiE-toading on the hook.

o. The load shall be free to move before lifting and shall
be kept clear of all obstructions.

p. In a basket hitch, the load shall be balanced to prevent
slippage.

q. Ensure that the sling's legs contain or support the
load from the sides above the center of gravity when
using a 5asket hitch.

r. Guide loads with a tag line when practical.

s. Do not inspect slings with bare hands.

t. Keep slings well lubricated.

*u. Limitations assigned to the use of temporary support
structures for rigging purposes shall be based on the
determination of an engineer design'?ted by the plant
superintendent who is competent in this field; such
.determinations shall be documented and recorded appro-
priately. The use of piping systems as temporary
supports shall adhere to the restrictions listed in
section 3.8.2.

3.6.2 Alloy Steel Chain

3.6.2.1 Chain Properties

a. All chains shall be manufactured and tested by the
chain manufacturer in accordance with ASTM Specification

* for Alloy Steel Chain, A391-65 (ANSI G61.1-1968).

b. Minimum proof loads for alloy steel shall be
equal to twice the working load limit values f or
single slings.

c. -The chain manufacturer shall furnish a certificate
of proof test to the purchaser or his represent'ative.

3.6.2.2 Properties of Alloy Steel Chain Slings

a. Rated capacity (working load limit) for al- loy steel
chain slings shall conform to the values shown in
Table 3.6-1.

b. Alloy steel chain slings shall not be used at loads
.in excess of those shown in Table 3.6-1.
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3.6.2.3 SlingIdentification

~Welded alloy steel chain slings shall have permanently(
affixed durable identification stating size, grade,rated capacity, and sling manufacturer.

3.6.2.4 Effects of Temperature

a. Alloy steel chainoand chain slings shlla not be
heated above 1000 F after being received from thle
manufacturer.

b. When exposed to service temperatures in excess of
600 0F, working load limits shall be reduced inaccordance with the chain manufacturer's recommendations.

3.6.2.5 Attachments

a. Hooks, rings, oblong links, pear-shaped links, weldedor mechanical coupling links, or other attachments
shall have a rated capacity at least equal to thatof the alloy steel chain with which'they are used.

b. All welded components in the sling assembly shaLl
be proof tested.

c. Homemade links, makeshift fasteners formed frombolts, rods, etc., or other such attachments shall
not be used.

d. Where used, handles shall be welded to the masterC
link or hook before heat treating.

3.6.2.6 Repair and Reconditioning Alloy Steel Chain -Slings

a. All assemblies reconditioned by the sling manufacturershall be proof tested under a load equal to thatused for a new assembly of the specif ic tylpc Ln
questilon.

b. Alloy steel mechanical coupling links shall be usedonly in accordance with the manufacturer's
recommendation.

c. Mechanical coupling links or low carbon steel repairlinks shall not be used to repair broken lengths
of chain.

3.6.2.7 Sling Chain Inspection

a. Effects of Overloading

1. If the chain is stretched beyond its original
length by more than 2.5 percent, thle Sling,
shall be removed from service.
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2. Inspection shall also be-made on an individual
link basis. If any link does not hinge freely
with the adjoining link, the sling shall be
removed from service.

b. If wear at any point of any chain link exceeds
that shown in Table 3.6-2, the assembly shall
be removed from service.

c. Nicks and Gouges--If the depth of a nick or
gouge exceeds the values shown in Table 3.6-2,the assembly shall be removed from service.

d. Def ormced hooks or attachments shall onily be~
.reconditioned by the manufacturer.

e. Assemblies with cracked hooks or other end
attachments shall be removed from service.

3.6.3 Wire Rope Slings

3.6.3.1 Grades of Wire Rope for Slings--The wire rope slings
covered by this section shall be as specified in Tables3.6-3 through 3.6-14. Other grades, types, sizes, andconstructions may be used. When such slings are used,the sling manufacturer shall be consulted for specific data.All wire rope slings to be purchased shall conform to TVAStandard Procurement Specification 21.008.

3.6.3.2 Wire Rope Sling Properties

a. Factor of safety--The factor of safety for ropeslings of all grades shall be a minimum of five (5).Features which affect the rated capacity of the slingand which shall be considered in calculating the
factor of safety are:

1. Nominal wire rope breaking strength.

2. Splicing or end attachment efficiency.

3. Number of parts of rope in sling.

4. Type of hitch, e.g., straight pull, choker
hitch, or basket hitch.

5. Angle of loading.

6. Diameter of curvature around which the sling is bent.

b. Rated capacities--Rated capacities for rope slingsshall be as shown in Tables 3.6-3 through 3.6-14.
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3.6.3.3 Sling Identification--All wire rope slings shall have a
permanent (identification) tag attached which indicates
identification, storage location, type of material, size,C
and rated capacity (vertical).

3.6.3.4 Proof Load

a. Slings of all grades terminated by mechanical splices,
sockets, and pressed or swagged terminals shall be
proof loaded by either the sling manufacturer when
specified by purchaser or responsible plant personnel
as determined by plant maintenance supervision with
documentation verifying the proof load testing.

b. The proof load for single leg slings and endless
slings shall be two (2) times the vertical rated
capacity-

c. The proof load for multiple leg bridle slings shall
be applied to the individual legs and shall be
two (2) times the vertical rated capacity-of a
single-leg sling of the same size, grade, and
construction of rope.

3.6.3.5 Effects of Temperature

Fiber core wire rope slings of all grad-e s shall not

be exposed to temperatures in excess of 200 0 F

3.6.3.6 Minimum Sling Lengths

a. 6 x 19, 6 x 37, and cable-laid slings shall have a
minimum clear length of rope ten (10) times the rope
diameter between splices, sleeves, or end fittings.

b. Braided slings shall have a minimum clear length of
rope forty (40) times the component rope diameter
between the loops or end fittings.

.c. Grommets and endless slings shall have a minimum
circumferential length of ninety-six (96) times
the body diameter of the grommet or endless sling.

3.6.3.7 End Attachments

a.. All components welded before assembly in the sling

shall be proof loaded.

b. Welding of handlesi or any other acc'essorie-s to end
attachments shall be performed before thie assembly
of the sling.

c. An eye splice made in any wire rope shall not have
less than three full tucks.
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3.6.3.8 Sling Inspection and Replacement

a. Periodic inspections shall bc performed by a person(s)
designated by the plant superint~endent. Any
deterioration which could result in applicable
loss of original strength shall be carefully noted
and determination made before further use.

b. Replacement--slings shall be removed from use
if any of the following conditions exist.

1. Six randomly distributed broken wires in one
rope lay, or three broken wires in one strand.

2.Wear or scraping of one-third the original
diameter of outside individual wires.

3. Kinking, crushing, bird caging, or any other
damage resulting in distortion of the rope
structure.

4. Evidence of heat damage.

5. End attachments that are cracked, deformed, or
worn.

6. Hooks that have been opened more than 15 percent
of the normal throat opening measured at the
narrowest point; or twisted more than 10 degrees
from the plane of the unbent hook.

7. Extensive corrosion of the rope or end attachments.

3.6.4 Synthetic Webbing (Nylon, Polyester, and Polypropylene)

3.6.4.1 Safety Factor--The factor of safety for synthetic web
slings shall be a minimum of five.

3.6.4.2 Marking--Each sling shall be marked or coded to show:

a. Name or trademark of manufacturer.

b. Rated capacities [or type of hlitch.

c. Type of material.

3.6.4.3 Rated Capacity--Rated capacities of these slings shall
be provided by the sling manufacturer.

3.6.4.4 Safe Operating Practices

a. Slings shall be stored in an area that will-'-revent
mechanical or chemical damage.
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b. Nylon slings shall not be used where acid conditions
exist.C

C. Polyester and polypropylene slings shall not be used
where caustic conditions exist.

d. Polyester and nylon slings shall not be used where
temperatures exceed 180 0F. Polypropylene slingsshall not be used where temperatures exceed 200 0 F

e. Aluminum fittings shall not be used where caustic
conditions exist.

3.6.4.5 Inspection Requirements

3.6.4;.5.1. Type of Inspection

a. Initial Inspection--Before using any new
or repaired sling it shall be inspected
to ensure that it meets the requirements
of this section.

b. Frequent Inspection--This inspection shall
be made by the person handling the sling
.each time the sling is used.

c. Periodic Inspection--This inspection shall
be performed annually by personnel appointed
by the responsible maintenance supervisor
with written inspection records maintained.

3.6.4.5.2 Inspeton Criteria--A sling shall be removed
from service if any defects such as the
following are visible:

a. Acid or caustic burns.

b. Melting or charring of any part of the
surface.

C. Snags, punctures, tears or cuts.

d. Broken or worn stitches.

e. Wear or elongation exceeding the amount
recommended by the manufacturer.

f. Distortion of fittings.

g. Other apparent defects which could cause
doubt concerning the strength of the sling
should be referred to the manufacturer [or
.determination.
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3.6.4.5.3 Repairsý--Slings shall be repaired -only b y a
sling manufacturer.

3.6.5 Metal Mesh; Rope: Natural and Synthetic Fiber

3.6.5.1 Because of thet in-frequent use of these types of slings
in the Division of Nuceae~r Power, inspection and testing
requirements of these slings will not be listed in this
procedure, but may be obtained in ANSL B30.9-1971,
"Slings" (Reference 6).
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Table 3.6-1
RATED CAPAC14-V (WORKING LOAD LIMIT), Pon ALLOY STEEL CHAIN SLINGS-RATED CAPACITY (WORKING LOAD UNIT). POUNDS

Scm3 I. llmukI. Setc lingl() TrlI*I WW QumdvwPle Sling (3)
Size, Slin.g - 30 degree 48 3 g. 60 A-g@ 30 4og.60 AS deoor 60 A.,.1.,d,.m 90 doors* Hweri mna Aogoo (2) Herlso-tel Ample (2)Leading 40 aev-. 45 d-gv.* 30 Amwo 60 degmo '4 dog.,. 30 a~...1/4 3,250 5.690 4,50 .3.250 8,400 6.300 4.9oo3/&. 6.600 11.400 -9.300 GAGS 17.00 14.000 9.9001/7 11.250 19,500 13.300 11,250 29.000 24.000 17.000S/A 16.500 23.500 2,3930 10.500 43.000 3S.000 24,8003/4 23.000 39,300 3',J0 21,000 50,500 48.500 34.5007/8 28.750 49,10 40.00 29.750 74.500 61.000 43.0001 36.750 67,100 54.80 8.,750 102,000 32.000 51.D001.2/8 44.500 77,000 63.01111 44,500 115.500 94,500 66.5001.1/4 57.500 90,500 MA.00 57500 149.000 121.500 ",O0001-3/3 67.000 110.000 94,000 67.000 174.000 141.000 l0soo1-1/2 $0.000 138,000 112,500 $0.000 207.000 11111.000 139.5m01-3/4 100.000 172.000 140.000,. 100.000 2.0 210,000 150.000

(2) St."Wit .1 0*eflg *Ihag. d).dJ~ I- *"gI* at hboo be",= the linlb"I Mod a. bnomism glas of tse load.

4ig. Geb.. 0wimd. of pro .. tI .mme 1 memol 5. lol Proo Coll. a co CIi mwd MA-..,T . 5mwdo- m

.Table 3.6-2
MAXIUMJ ALLOWASIL2,1WEARt

AT ANY POINT OF LINK

Vile. AlhqmurkI.
kwh.. wowe, kwh

1/4 V"3

1/2 7/64
5/3 W/6
8/4 IV=3

1-/4 16

1-3/4 /4

1-1/2

1.4/4 - 52
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Table 3.6-3
RATED CAPACITIES FOR SINGLE LEG SLINGS& x 19 ANDO 62 7 CLASSWICATIONIMPROVED PLOW STEEL GRADS SOPE

__________WITH FIURE CORE (FC)

finches) C Het T It S4 HT 00K S b Ne
1/4 6 x129 0.49 0.51 0635 0.31t 0.38 0.41 a"9 1 .5/16 6~ 2 9 0.76 0.79 0."1 0.5? L.5 0.64 1.8 .1. 1.73/3 OX 19 1.1 2.1 3.2 0.80'- 0.38 0.91 2.1- ',24 2. 47/16 O x 19 1.4 1.5 1.6 L.I 3.1 1.2 2.9 .5.0o &J11/2 6 x 19 1.9 2.0 2.1 1.4 3.A 3.6 8.7 3.9 4.19/16 4 x 1 2.3 2.5 2.? LI 7 .9 2.0 4.6 5.0 5L45SI Ox 39 2.8 3.1 3.3 2. 1. L3 2.5 5.6 6.2 &.73/4 6 x19 3.9 4.4 4.9 2.9 &.8 S6 7.9 ". ".9L.3.7/8 6 x 19 5.2 5.9 6.4 2.0 4.31 4.9 20.0 12.0 .. 1&0,1 6x 19 0.? 7.7 9.4 6.0 5.8 6.3 13.0 15.0 - 17 01-1/t O x 19 L.4 9.5 10.0 6.3 7.1 . 17.0 It.', -i2L0

1-1/4 6OIt)3 9.9 32.0 12.0 7.4 9.3 9.2 20.0 i21. Me 5.1-3/6 Ox37 12L0 13.0 15.0 9.9 30.0 I3.0 24.0 29.0 30.091.1/2 6 x 37 14.0 10.0 37.0 10.0 12.0 18.0 20.0 n2. 85.0345/3 x3? 10.0 1&.0 22.0 32.0 14.0 L.5. 520 317.0 41.01-3/4 6 x ST 19.0 22.0 24.0 34.0 16.0 3I0L 9. 43.0 144.02?. 6 Txe 3 uh Ze -78 
211.0 29.0 33.0 39101 2.0 21.0 J& 4LL Me. 91.0

UT now erbom *PAM% and mie. w Was.UGbele
Ve eiddmA - oas,0* w oowt r

in - moismmo 11tam

Table 3.6-4
- ~~~RATED CAPACITIES FORSW6q LGSLO

'N 3 AN 4 37 LA)3PrTION IUMPOYVE FLOW STEEL GRACE ROPil
Die ~poWITH INDEPENDENT Vo E R" .ECoel (WIRC)

(Inc es) h d.u linkO Wi. (W C - les I'1 ..~~
-u S.c1. H3pits.

3/d O*.92e 0.6 .1e1.
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Table 3.6-5
RATED CAPACITIES POWSINGLE LIM SLINGS

CAM.E LAWD MOM - MOWKNICAL SPLICEI ONLY
I x 7 x 7 & 7 x 7 x It CONSTRUCTINCHS GKALMMB AIRCRAFT GRAME ROPE7

K x 6 9 mmC c~GTRUCTm ON W PLOW STEEL MAhE MOP2

Rootntd .l alsM
Di a (I.,os.) Comitr ___6________1____Basket"___________

1 /4 7x7x7 0.50 0.3111.
3/8 7x?x? 1.1 &1111 2.0
I n 7 x7 x7 1. A .4 ILI
S/6 7x7x7 2.8 2.1 5.5
3/4 7x7x7 3.8 2.9 1A.
3/8 ?

7 
x 7 I 2.9 32.2 5.8

3/4 7x7K19 4.1 30O
7AS ?x7K39 11.4 4.0 1.

I 7 x Ix1 I9 9.1 14.0,
1.4/S 7x~x19 0.2 6:.2 &G.0
1.1/4 7K7K 19 9.0 .92.

3/4 7 x x 1 IWRC W. . 2.8
7/S 7x 6x3 to0 LO8 &A 1&0

I ~ ~ 7xx It .44.
14/S 7xxt111111C 7.7 I.IAA

14/4 ?x6x19W C I.f 4.9 8,o
1-3/116 ,x 6x19 IWw 00751
1-3/8 7 x xIt..R 11.0 L.2 2r' L.
1-4/2 7 x 6x ItIWIC 1309.62.

Table 3.6-6
RATED CAPACITIES PON SINGLE LEG SLINGS

- $-PART AND 8-PART MAIOED ROPE
6 x 7 AND 6 K 19 CONSTRUCTION ImPROVEW PLOW STEEL GRADE ROPE

7 K 7 CONSTRUCTIOIN GALVANIZED AIRCRAPT GRADE ROPE

C~9 .~tRop. R~. Capacities. Tons. (2.0 lip

3/352 6OK7 0.42 0.22 0.32 0.24 0674 0.831/4 6x 7 0.76 0.37 0.57 0.42 1.3 6.94
3/16 OK 7 1.71 1.3 1.3 0.94 2.9 2.2
3/32 7 x7 0.31 0.3i 0.38 0.29 0.89 0.61/8 7 x 7 0.93 0.73 .0.71 0.53 1.6 .23/14 7Kx 7 2.1 1.5 1.5 1.2 3A8 2.7

3/6 K 19 1.7 1.3 1.3 0.98 3.0 2.2* 1/4 4 x 19 3.1 2.3 2.3 5. .3 4.0
5/10 O x 19 4.8 3.4 3.6 2.7 8.3 6.2
3/8 OK x39 0.8 LI 3.1 3.8 12.0 8.9
7^60 6 K 19 9.3 9.9 6.9 5.2 10.0 12.0
13/ 6 K 19 12.0 9.0 9.0 6.7 21.0 15.0
9/10 6 K 13 15.0 11.0 11.0 8.5 29.0 20.0
$AS O x 19 19.0 14.0 14.0 10.0 32.0 24.0
3/4 x 19 27.0 20.08 20.0 135.0 49.0 35.0
7/S O x 19 M0.0 27.0 27.0 '20.0 02.0 47.0

O 6x 19 47.0 35.0 33.0 26.0 113.0 01.0

*Thbe"he &IT&00 .. iw MWi 0 /4 DMS UIS 260 wý~ Waae..,0"
D - Deame. of .ewr . amend ýA.b vs. bfdg of. hmiles to bm.
d c"Dme.09 ef .. 00.0 epso.
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Tab1 l%_.-6-7
RATED CAPACITIES POR 2-1.20 & 3-LIEG MRILE SLINGS

6 x 19 AND 6 x 37 CLASSIFICATION IMPROVED PLOW STEEL GRADE ROPE
WITH FIBER CORE (PC)

Rope Rqoted Comocitle Tcin. (2.01 It,

1/4 6 x 19 0653 0.33 (0.0 0.72 0.49 0.531 1.3 1.3 3.0 1.1 0.74 0.76
S/16 6 x 19 1.3 1.4 1.1 1.1 0.76 0.79 2.0 2.0 1.6 1.7 1.1 1.2
3/2 6 x 19 1.3 1.9 1.5 1.0 1.1 1.1 2.3 2.9 2.3 *2.4 1.6 1.7
7/18 6 x 19 2.5 2.6 2.o 2.2 1.4 3.5 3.7 4.0 3.0 3.2 2.1 2.3
1/2 6 x 19 3.2 3.4 2.6 2.8 1.3 2.0 4.3 5.1 3.9 4.2 2.3 3.0
9116 6x 19 4.0 4.3 3.2-. 3.5 .2.3 2.5 6.0 6.5 4.9 5.3 3.4 3.?
5A3 Ox 19 4.3 5.3 4.0 4.4 2.8 3.1 7.3 3.0 5.9 6.5 4.2 4.0
3/4 O x 19 6.0 7.0 6.5 6.2 3.9 4.4 30.0 11.0 3.3 9.3 La8. 6.6
7/0, Ox 19 3L9 30.0 1.3 8.4 5.1 5.9 33.0 35.0 11.0 13.0 1.?-. 0.9

1 O x 19 11.0 13." 9.4 11.0 6.7 7.7 17.0 20.0 34.0 16.0 10.0 31.0
1-1/3 0 x 19 14.0 10.0 12.0 13.0 13.4 9.5 22.0 24.0 10.0 20.0 13.0 34.0

1 141/4 6 x 3 17.0 19.0 14.0 10.0 9.8 11.0 23.0 20.0 n1.0 23.0 13.0 17.0
1-3/3 O x 37 20.0 33.0 17.0 19.0 12.0 13.0 31.0 30.0 23.0 231.0 13.0 20.0
1.4/2 O x) 374.0 37.0 20,0 22.0 14.0 16.0 36.0 41.0- 30.0 33.0 21.0 24.0
1-4/3 6 x 37 211.0 32.0 23.0. 26.0 16.0 13.0 4&.0 43.0 35.0 39.0 25.0. 28.0
1-3/4 O x 31 33.0 37.0 27.0 30.0 19.0 11.0 49.0 36.0 40.0 45.0 28.0 32.0
2 O x27 4&.0 40.0 35.9 U3.0 21f. 23.0 64.0 72.0 52.0 39.0 31.0 41.0

UT - Himo T'vellod ollu..
m - wem..h..alo ough..

Table 3.6-8

RATED CAPACITIES FOR 2-LEG0 & ]-LEG BRIDLE SLINGS6 19 ... d 6 x37 CLASSIFICATION IMPROVED PLOW $51 EEL GRADE ROPE
WITH INDEPENDENT WIRE Rope CORE (IWRC)

Rap.

D.. Vail ju .9,00
(sd.)C-0~, H.,,.0d

3/4 6, x39 0.92 0.97
5/16 6 x39 - 1.4 1.5
3/8 6,,19 2.0 2.3
7/16 6 1 9 2.7 2.9
1/2 6x 19 3 389/16. 6 x IN 4A 48
5/31 6x 19 5.2 s.9
3/4 6 x 39 7.3 8.49

7/ , 9 9. 13

3 6,39320 ISo
1.3S x19360 330

3.1/ O~ 7 3.0 21.0

39/ 6 1 3 2.0 25.0

3.1/2 63 260 .00

7 /8 6 1 37 9.61 35.0

./ 
4 6 

x39 

30. 

4.

2-/ 6 x 37 46.0 533.0

H4T - H4.d T...had Splice
MI - mechanical Splice

0.75 0.79
1.3 3.2
1.6 3.8
2.2 2.4
2.8 3.1
3.5 3.9
4.2 4.8
5.9 6.9
7.8 9.3

10.0 12.0
33.0 35.0

13.0 37.0
18.0 21.0
21.0 25.0
25.0 29.0
29.0 33.0
E7. 43.0

0.81 0.87

.5 1.7
21.0 2.2

3. 0 3.4
4.2 4.9
5.5 6.6
7.2 8ý5
9.0 30.0

30.0 32.0
33.0 35.0I
35.0 37.0
33.0 20.0
20.0 24.0
26.0 30.0

134 3 4

3.0 3.2
4,0 4A
5-1 5ý7
6A 7.1
7.8 8.8

11.0 13.0
14.0 37,0
39.0 22.0
23.0 27.0

27.0 32.0
33.0 38.0
39.0 45.0
46.0 53.0
53.0 63.0
66.0 79.0

A.I* Ha,. 30 J&.

1. 3.2 0.79 084
3.7 1.8 1.2 1.3
2.4 2.6 1.7 1.9
33 3 6 2.3 2.5
4.2 4 6 3.0 3 3
1.2 .5 a .17 4.1
6.4 7.2 4 1 5.1
8.9 30.0 16.3 7 3

32.0 34.0 1 8.3 9 9
35.0 38 0 ()13 3.030
19.0 22.0 1330 36.0

22.0 26.0 16.0 380.
27.0 31.0 219.-0 226200
32.0 43.0 27.0 33 0
43.0 50. 0 31.0 35.0
36.0 65.0 40.0 46.0
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Table 3r&:-9
RATED CAPACITIES POR 2.1.16 & 3-LEG BRIDLE SLINGSCABLE LAID ROPEg - MECHANICAL SPLICE ONLY7 x7 x7 AND 7 x7 x 19 CO#ISTRKITIWIS GALVANIZED AIRCRAFT GRADE ROPE7 x 6 x 19 I1WRC CONSTRUCTION IMPROVED PLOW STREEL GRADE ROPE

RRope *Re ot cIsI.Tn.20

(.Volt 30 d." 4 dg. Vert 60 dog Volt 30 dott 45 dog,. *o ,6 .N. 8 6 4g Ag. 4. 3 x 60 60f AngleI~ Volt, 60 des
1/4 7 x 7 7 00.57 0.71 0.50 1.3 1.2 0.753/5 7,x7x 7 1.9 2.5 2.1 2.5 2.3 1.61/2 7 x 7x7 3.2 2.6 1.8 4.8 3.9 2.39/6 ?7 x x7 4.5 8 2.6 7.2 5.9 4.23/4 7x 7 x7 6.6 54 3.9 9.9 5.2 .5/5 7 x7 x 9 5.0 4.1 2.91 7.5 6.1 -.3/ 7 x 7 x29 7.0 S.7 4.2 10.0 5.6 6.27/8 7 x 7 x29 9.3 7.6 S.24.0 11.0 5.21 9 22.0 9. 6.9 18.0 24.0 20.01-2/8 7 x 7 x 19 14.0 12.0 5.2 21.0 27.0 22.01.2/4 7 x 7 x 19 17.0 24.0 9.9 26.0 22.0 13.03/4 7 x2x 9 IWUC 6.6 5.4 -3. 9.9 5.0 S.77/u 74X&29 21NRC I7 .7.2 5.0 13.0 22.0 7.51 ?34X19 [INC 22.0 9.0 6.4 17.0 13.0 9.61-1/3 7?XS19 [INC 13.0 11.0 7.7 20.o 16.0 11.01.1/4 ?142c29 26.0 13.0 9.2 34.0 20.0 14024S/16 7)4x29 [INc 27.0 14.0 20.0 26.0 21.0 25.01.3/5 7idx29 ZINC 20.0 15.0 22.0 28.0 23.0 26.01-1/2 ?4OX29 [INC 22.0 25.0 23.0 33.0 27.0 19.0

Table 3.6-10

RATED CAPACITIES POR 2-LEG AND 3.LEG BRIDLE SLINGS$-PART AND G-PART BRAIDED ROPE6 x7 AND 6. x1I CONSTRUCTION IMPROVED PLOW STEEL GRADE ROPE7 -7 CONSTRUCTION GALVANIOZED AIRCRAFT GRADE ROPE

Retell Coepsitit., T_.. r7 am1 wil

I4pre,l O.Pott

0.74 0.*55
2.3 0.95
2.9 2.2

2.6 2.2
3.6 2.7

S.3 4.0
5.3 6.2

12.0 5.9
26.0 22.0
22.0 25.0
26.0 20.0
32.0 24.0
46.0 35.0
62.0 47.0
52.0 62.0

A 0 I. z e30 d.pro

0.60 0.4S 0. 42 0.33
2.2 0.50 0.76 0.57
2.4 2.8 1.7 2.3
0._7_2 0.35 0E.3 1-0.3 S
2.3 2.0 0.95 0.71
2.9 2.2 2.2 2.5
24 -12.a 2_.7 I 23

4.3 3.2 3.2 2.3
6.7 5.0 4.8 3.6
9.7 7.2 6.5 3.2

23.0 9.5 9.3 6.9
27.0 23.0 22.0 9.0
21.0 26.0 23.0 11 0
26.0 20.0 29.0 24.0
35.0 28.0 27.0 20.0
52.0 36.0 36.0 :17.1
66.0 50.0 47.r. 35.0

2.2 0.53
2.0 2.3
4.4 3.3

2.5 2.5
5.4 4.0

4.5 3.4
5.0 6.0

22.0 9.3
15.0 23.0
24.0 26.0
32.0 23.0
39.0 29.0
45.07 36.0
69.0 52.0
94.0 70.0

1:1 11 9.0~

43 41.. 9,04 61 dog,..
An-. N.30d 40

0.' .4.7_rr

0.90 0.65 0.*64 0.45
2.6 2.2 2.21 0.53
3.6 2.7 2.S 2.9

22 0.682 0.77 0.35
2.0 2. 2 .4 2.2
4.4 3.3 3.2 2.3
3.7 .2.8 2.6 29
6.5 4.9 4. 6 3.4

20.0 7.6 7.2 3.4
1 4 .0 2 2. 0 2 0 .*0 7 . 1,
20.0 15.0 24.,0 10.0
25.0 29.0 1o.0 23.0
32.0 24.0 23.0 27.0
40.0 30.0 25.0 22.0
36.0 42.0 40. 0 _W 0~
76.0 37.0 34.'0 40.,0
99.0 74.0 70.0 53.0

.3/32 6 x ?
1/8 6 x 7
3/16 6 7

3/.12 7 7
1/8 7 x 7
3/16 7 x7

1/4 6x 19
3/16 6 x 9
3/8 6 x29
7/16 6 x 19
1/2 6 x 9
9/16 6 . 19
5/9 6 x9t
3,'4 6 x29
7/8 6 x t
1 6 19
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Table 3.6-1l
RATED CAPACITIES FOR STRAND. LAID GROMMET - HAND TUCKED

IMPROVED PLOW STEEL GRADE ROPE
ROPE B3ODY RATED CAPACITIES, TONS (2,000 16)

Die
(Inche.) Co.n.

_______ Chehes Verti.I B...*-

1 /4 7 x 9 -.4S/16 7 w 19 1.35
3/S 7 

x 9 1.9

1/2 x 19 &9/16- 7 x19 4.2S/S x1 to5.2
3/4 7 x19 7.4

17/S 7 xg 190.0
7 x 1 13.01-1/6 7 x29 14.0

1-1/4 7IL 5.1-3/S 7 x37 22.0
1-1/2 7 37 *

d cum"-. .f ý,. wo= .A '.J.b"

0.64
1.0
2.4I .9
2.5
3. 1
3.9
LIS
7.5
9.7

12.0
14.0
16.0
10.0

1.7
2.6
3.8
S.23

20.0

m~o

37.0
44o
no.

Table 3.6-12

RATED CAPACITIES FOR CABLE LAID GROMMET - HAN4D TUCKED7 .. 6 x. 7 AND 7 6 2 9 CONST RUCTIONS IMPROVED PLOW STEEL GRADE ROPE7 x 7 7 CONSTRUCTION GALVANIZED AIRCRAFT GRADE. 11110

9/16 7-
5/S 7

ý6x 77

3/4 ?x 7x 7
91/6 7 x 7 x

3./26 7 x 6x 19
3/4 7 

x6 x19

1-1/2 7
x 6 x19

11.1/16 7 x 6 x 19
1-7/S 7 

x6 x 9
2.1/4 7 

x6 x 9
2-S/S ?6 x19

Th~b..... w,~Tpp~.. tb. O/d ,

d t I~.no t.h.b

3-11

.61_6
3.3
4.5

& 3 .99

7.9
11.0
15.0
19.0
24.0
30' 0
42* 0
36.0

-.- d whi.h -bl. b.*,
-*F. .

R AAITE. OS EO0 b

0.9s
2.12
2.8

1.2
2.6
3.4

3.0
3.8
5.9
L.4

11.0
14.0
36.0
22.0

2.5
3.6
7.6

3.2
6.9
9.0

7.9
10.0
26.0
22.0
310.0
39.0
49.0
60.0
84.0

112.0
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Table 3.6-13

RATED CAPACITIES POR STRAND LAID ENDLESS SLINGME7'CH'AJ4ICAL JOINT
IMPROVED PLOW STEEL GRADE ROPE

ROPE BODY RATED CAPACITIES TONS (2 000 1w)

(inch*@) Const. Voiclf0..Vica
-- Votl04, gasket

1/4 6 x 19 IWC0.912 0.69 2.83/a Ox 1gIWUC 2.0 1.5 4.211/2 6 x 1tiWUc 3.6 2. 7 7.2
1/8 6 x19tWRC &.6 4.2 11.03/4 6x 19 1VRC &.0 6.0 24&07/S 6 x 19IWRC 11.0 ILI 22.08 6 2 9 IWaC 14.0 10.0 211.01.2/S Ox 19 WUc 38.0 23.0 33.0

1.1/4 6 x 3V IWUC 21.0 21.0 4.2-3/S 6 x 37 yvUC 25. 0 19. 0 30.01.1/2 6 x 37 IWoc 29.0 22.0 59.0
1~.. -. I-- aftA7 W7 -%- Its. D/d notheis IA - woeo w~e

D Olamob.,. .1 . nm Seemed .6a No. is boot.
d Itt-sat.o -@... hod1.

Table 3.6-14(
RATED CAPACITIES FOR CABLE LAID ENDLESS SLINGS-MECMANICAL JOINT7 .7 .7 AND 7I 7 x29 CONSTRUCTIONS GALVANIZED AIRCRAFT GRADE ROPE7 x 6 x 19 IWEC CONSTRUCTION IMPROVED PLOW STiEL GRADE ROPE

CABLE BODY RATE D CAPACITIES, TONS (2,000 1b)

Die
(inches) Constr,

1/4 7 
x7 x7 0.83 0.621.319 7 K 7 x 7 2.3 1.3 3.52/2 7x 7 x7 3.0 2.3 6.2S/8 7 7 x 7 4.3 3.4 9.13/4 7x 7 x7 6.3 4.7. 12.0

5/S 7 
x7x 19 4.7 3.5 9.53/4 7 ý 7 x 29 6.7 5.0 - 3.0 -7/6 7 x 7 x 29. 5.9 6.6 .38.0

1 7 x~ 7 x 2 9 221.0 3.51 22.02-2/3 7 7 x 29 24.0 30.0 28.01.1/4 7 ~7 . 39 37.0 2 2.0 .1 .1.0
3/ 7K 2 IUC62 4.7 32.07/8 7 x 6K 2 9 IVRC 3.3 6.2 16.0

I 7 ý 6 K 29 IWRC 120.0 7.9 21.02-1/8 7 ~.6 x 29 wIRC 23.0 9.7 26.02.2/4 7 x6 x 29 IwRC 16.0 32.0 32.01-3/8 7 x 6 K 29 2WRC 23.0 14.0 37.0
2.2/2 7 K 6 x 29 IVRC 22.0 260 J 43.0

-ihI , VO~ ply b.. jh. flfd nol- 1. 3 _ ... oh.,.:

0 - Dito...., .( nv.--o. *i.,dh1.h .. hl. body is b.c..
d . fl-.. of .obl. b~ody.
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Table 3.6-13

RATED CAPACITIES FOR STRAND LAID ENDLESS SLINGS.MECHANICAL JOINT
IMPROVED PLOW STEEL GRADE ROPE

ROPE BODY RATED CAPACITIES TONS (2000 Ib)

Die ee, .
____________ Cewtic.I Ch0. VncIS..

1/4 6 19 TIVUc 0.92 0.60 3.8
3/11 a 19 w~t 2.01 S4.1
1/2 x 1 fWR 3.62.'?7. 2
3/9 x 1 two 3.64.211.03/4 6 x 19 IVac 8.0 6.0 36.0
7/8 x 9 I~tc 1.0L 121.0

1 6 19 WRC 4.0 0.0211.0
,-1/ 6 x19 IIFI ILO13.03LO

1 21.00 5.041.01:3/5 6 x 37 tWRcI 2.0 1 39.00 930
- 6 x 37 ______ 9.0 0990

Th... veI... af3 07 mob"~. tbo D/d ,.U. is I .o v.'ho wboo,
D D-- b&.. of -tu- semed WM p. 1. boit.

Table 3.6-14(
RATED CAPACITIES FOR CABLE LAID ENDLESS SLINCS-14ECHANICAL JOINT

7 . 7 x 7 AND I x 7 x 19 CONSTRUCTIONS GAL VAN4IZED AIRCRAFT GRADE ROPE7 x3 6 19 IWRtC CON4STRUCTION IMPROVED PLOW STiEL GRADE ROPE

CABLE BODY RATED CAPACITIES. TONS (2,000 16)

0..

(Inch..)l Chkeo.ni,. sikit

3 /4 7 x 7 x 7 0.83 0.62 2.6
31/8 7 

x7 x7 3.8 . 3.5
112 7.7x73.0 2.3 .S/8 7 ~7 x7 4.5 3.4 .

3/4 7 x7 x7 6.3 4.7. 12.0
5/98-T 7 .71-9 4.7 3. 5 9.5
3/4 7 ' 7 x 39 6.7 5.0 1 3.07/8 7 

x7 x 9 8.9 6.6 10.0
1 7 x 7 x 39 13.'0 8.S 22.0,-1/$ 7 x 7 x 19 34.0 10.0 28.0
1.3/4 7 x 7 w 19 37.0 32.0 33.0

3/4 7 x 6 x 19 I3RC 4. 47 12.0
7/8 7 

x6 x 19 wRC 8.23 6.2 316.0
1 7 x 6 x39 IWWC 10.0 7.9 21.03.3/8 7 x 6 x 39 IWRtC 33.0 9.7 26.0
1-1/4 7 x 6 x 39 31RC 36.0 32.0 31.0
13138 7 x 6 x 39 IIPC 38.0 3 4.0 37.0
3.3/2 7 x 6 x 19 tWRC no. 36.0 j 43.0

.. I Th I* flppilyho thnl. l/d -. 1-. I. 5o n.. h,
0- DLom,,, of cg-votwe.oro -4 whch -hl, body id b-1t.
d- Di...t.. of csbi. body.
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3.7 Hooks

This section of the procedure will be added at a later date. In thleinterim, requirements for hooks may be found in ANSI B30.l0-1975,"Hooks" (Reference 7). *_

*3.8 Scaffolds and Temporary Platforms

This section'establishes requirements for the support of scaffoldingon or from CSSC equipment, piping, or d *uctwork. Requirements for thefabrication and use of scaffolds are contained in DPM No. N78S2,Section IV, M16.

3 .8. 1 Responsibilities

3.8.1.1 Maintenance Supervisor or Outage Director--Prior toissuing permits for scaffolds or temporary platformsper Attachment 1 of DPM No. N78S2, Section IV, M16,the responsible-supervisor shall ensure that scaffoldsor temporary platforms will not be supported fromCSSC ductwork or cable trays and, when supported fromCSSG piping, they conform to the restrictions ofSection 3.8.2.

3.8,2 Restrictions

3.8.2.1 Scaffolding or temporary platforms may be placed onCSSC piping systems provided the following restric-
tions are adhered to:

a. Scaffolding or temporary platforms supported onpiping systems will be limited to pipe that isthree inches or larger only.

b. Loading of personnel and equipment on either sideshall not exceed a total weight for the piping
size as shown:

3-inch pipe - 375 lbs.4-inch pipe - 675 lbs.
6-inch pipe - 1,500 lbs.
8-inch pipe - 1,600 lbs.

lO-inch pipe - 2,500 lbs.
l2-inch pipe - 2,500 lbs.
l6-inch pipe - 2,500 lbs.24-inch pipe - 3,100 lbs.

c. No scaf folding Or temporary platforms shall beplaced on insulated piping systems re-gardless of
piping size.

*Addendumi
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d. Metal scaffolding on stainless-steel piping shall
have a soft pad or wood bearing point to prevent
scratches that would be difficult to clean relative
to chlorides.

TFZ:CRF:ENM:SAj,,
cc: .--- Zeti,127 PSC-M-
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PUNCILI ST

1. DPN N74M15, step 3.1.5.3, requires the crane examiner for floor-operated
overhead cranes must have successfully completed the U. S. Crane course.
The reference document for section 3.1 of the DPM, ANSI B30.2.0-1976,
"Overhead and Gantry Cranes", does, not make this a requirement., The
program outlined in section 5.9 meets the ANSI requirements. A memo-
randum will be sent to the NCO asking for a DPM change.

2. Step 5.2.5.1.b places responsibil ity for determining when a wi-e rope
should he replaced on the Mechanical Maintenance Secton supervi~sor or
the Field Services Group supervisor. DPM N7SM1S step 3.2.4.2.6.1 assigns
this responsibility to the NCO. A memorandum will be seait to the NCO
asking for a DPM change.

Signature Date
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4.4 Should questions arise in the interpretation of the requirements L
of DPM N74M15 (or it's referenced requirements), the NCO Mechanical-
Branch shall be utilized as the technical advisor for those
interpretations.

4.5 The sections/groups assigned responsibilities in section 5.0 of this
instruction shall prepare and implement the programs and instructions
required to meet those assigned responsibilities. For those steps thatj
indicate the record of the activity is a QA record, the instructions
prepared 1o implement the requirements must be PORC-revised.

4.6 When deficiencies are found on cranes, hoists, or rigging equipment,
the supervisor of the section/grouIp assigned the responsibi ity for
maintenance of the deficient equipment. shall be responsible for eval-
uating the deficiency and taking the appropriate corrective action.

5.0 SPECIFIC REQUIREMENTS

This section' provides the specific requirements and assignment of[
responsibilities for all plant cranes, hoists, and lifting equipnaent
and is Subdivided as follows:

5.1 Large Overhead Cranes

5.2 Other cranes and hoists

5.3 Fixed Boom Cranes (Truck, Crawler, etc.)

.4 Mobile Hydraulic Cranes

5 .5 -Base-Mounted Drum Hoists

5.6 Slings

5.7 Hlooks

5.8 Heavy Loads Program

5.9 Operator Qualification

5.10 1ýigger Qual ificatioij

5. 1 La rg Overhea Granes

Th is siubsec t im applies to the' follIowintg list ed c ranes:

AuxilIiary Buiin (1lg Crane (O-CRN-27 1-Al)
Polar Crane( - Unit. 1 (l-CR.N-271-Rl)
Polar Crane - Unit 2 (2-CRN-271-RI)
Turbine Building Crane - Unit 1 (1-CRN-270-TI)
Turbine Building Crane - Unit 2 (2-CRN-270-T1)
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5.1.1 Inspections

5.1.1.1 Initial Inspection

Before initial use, these cranes shall be inspected
by the Preoperational Test Group to ensure the crane
meets the requirements of the original TVA purchase
contract. Should a crane be reinstalled, altered,
modified, or extensively repaired, an inspection
shall be performed to ensure the crane meets the
requirements of the original TVA purchase contract.
This inspection shall be conducted in accordance with
an instruction and the records generated by this inspec-
tion are considered QA records. The Mechanical
Maintenance Section is responsible for preparing the
instruction and inspecting the Auxiliary Building and
Turbine Building cranes. The Field Services Group is
r-esponsible for preparing the instruction and inspect-
ing the Polar cranes.

5.1.1.2 Freqjuent Crane Inspectio~n

A visual arid operational check of the crane shall
be conducted by the operator prior to the use of
the crane each shift. An instruction for performing
this activity for each of the cranes shall be prepared
and maintained by the Electrical Maintenance Section.
After instruction completion, the data sheet shall be
reviewed by the supervisor of the operator. Records
generated by this inspection are considered maintenance
history but are not QA records, except that the records
associated with the Heavy Loads Program, subsection 5.8,
are QA records. This check shall, as a minimum, consist
of the following:

a. Visually inspect the bridge, troll y, hoists,
control cabinets, and controls for obvious
defects that could interfere with )peration.

1) Check the operation of the crane includi~ig hoist-
ing, lowering, trolley travel, and bridg- travel.

C. Check the limi t switches, locking, and safety
devices. As a precaution, the limit switches
shall he checked at slow sp~eed or hy "inich irig''
into the I in it.
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5.1.1.3 Frequent Rigging Inspections-

A visual inspection of the crane hooks and slings
shall be conducted by the rigger(s) prior to their
use each shift. For lifts covered by subsection 5.8L
(Heavy Loads Program) additional requirements for
rigging are imposed and the records generated by
those requirements are QA records. The check shall,ta minimum, consist of the following:

a. Inspect for deformed or cracked hooks by visual
inspection. Hooks showing defects shall be taken
out of service.

b. Inspect hook latches if used].L

C. Inspect slings (including end connections)
for wear, broken wires, stretch, kinking,
or twisting in accordance with subsection 5.6 1
of this p rocedure.

5.1.1.4 Monthly Inspection i

An inspection shall be performed mionthly by
the Mechanical Maintenance Section on the atix-
iliary building crane anid the turbinte building
cranes. During periods of use, an inspection will.
be performed monthly by the Field Services Group
on the Polar Cranes. These responsible section
group shall prepare instructions for these inspections.
Records generated by these inspections are considered
.maintenance history records but are not QA records.

The inspection shall. consist of the following items:

a. Inspect hoist ropes for visual defects, including
tightness of end clamps and rope clips.

1). I nspect rope reev i rig for compli iance wi th the
cranev mariiifactiire r's recommendIat ion.

51..5 Periodic Inspection

A visuial inspection shall be performed ani uallyL
on the Turbine and Auxiliary Building cra~ies by
the Power Service Shops' crane inspector. The
Mechanical Maintenance Section shall be responsible
for preparing the instruction for this inspection,
scheduling the crane inspector, supporting the
inspector, and correcting deficiencies found.
The records generated by this inspection are QA
records. The inspection shl*,.l consist of at least
the following items:
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a. A Frequent Crane Inspection (section 5.1.1.2).
b. A Monthly Inspection (section 5.1.1.4).
C. D~eformed, cracked, or corroded members.
d. Loose bolts or rivets.
e. Cracked or worn sheaves or drums.
f. Worn, cracked, or distorted parts such as

pins, bearings, shafts, gears, rollers,
locking, and clamping devices.

g. Excessive wear on brake system parts,
linings, pawls, and ratchets.

h. Load, wind, and other indicators over their
full range for any significant inaccuracies.

i. Excessive wear of chain drive sprockets and
excessive chain stretch.

j. Electrical apparatus for signs of any deteri-
oration of controllers, master switches,
contacts, limit switches, and pushbutton
stations, e!tc.

k. Electric motors, MG sets, drive units, control
cab inets,- etc.

1 . Perform dye penetrait , magnetic part~icl e
or other suitab~le crack-detecting inispec-
tion on all hooks, Inspect hooks for throat
openings 15 percent in excess of normal or
more that a 10 degree twist fromthe plane of
the unbent hook.

M. Perform a wire rope inspection in accordance
with step 5.1.4.

15.1.1.6 Polar Cranes--Due to the inaccessibility of these
cranes during plant operation, these cranes shall
receive a periodic inspection in ' accordance with step
5.1.1.5 before their use. Until made inaiccessible
due to plant operation, these cranes shall receive an
annual inspection in accordance with Stcj- 5.1.1.5.
The Field Services Group shall be respon:.ibleý for
preparing the instruction for this inspe tion, schedull-
.ing the crane inspector, supporting the nspector,
and correcting the deficiencies foujnd. The records
gene rated by this inspection are QA records.

5.1.2 Testing

5.1.2.1 Rated Load Test--Before initial use, all new, cranes
shall be load tested to 125 percent of tie rated
load. This test shall be performed by tie Preopera-
tional Test Section. For extensively repaired or
altered cranes, the load test shall be pvrformed fin
accordance with instructions. The records generated
by these tests are QA records. Mechanici-1 Maintenance
shall prepare the instruction and perform the test
for the Auxiliary Building or Turbine Biluding Cranes
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and the Field Services Group shall prepar e the instruc-
tion and perform the test for the Polar Cranes. The
rated load, test shall be performed in accordance with
the following steps:

a. The test load shall be hoisted a distance to
ensure that the load is supported by the crane

and held by the hoist brakes.

b. The test load shall be transported the full A
length of the bridge by ineans of the trolley.

C. The test load shall be transported by means of
the bridge for the full. length of the runway in
one dlirection wilth the troll~ey as cl~lse to theL
extreme right end of the crane as pr;,ctical and
in the other direction wi~th the trolley as close
to the extreme left end )f t he crane as possible.

dI. The test load shall be I 'wered, stopped, and
held with the brake.

EXCEPTION: The load test shail be modified as necessar
to prevent the handling of "Heavy Loads" (see subsectioi
5.8) over or near spent nuclear fuel assemblies or
over safe shutdown equipment.

5.1.3 Maintenance

5.1.3.1 A preventive maintenance and lubrication program
(including wire prelubrication per step 5.1.4.2.c) :
based on the crane manufacturer's recommendations
shall be established by the Mechanical Maintenance
Section for the Auxiliary Building and Turbine Build-
ing Cranies and by the Field Services Group for thev

Polar Cranes.

5.1.3.2 The following precautions shall be observed as appl~i-
cabl)e before initiating maintenance activities.

a. The crane to be repaired shall be run to a
location where it will cause the least inter-

ference with operations in the area.L

h. All controllers are in the "off" position.

C. Main power disconnect shall be deenerg' zed and
locked, tagged, or flagged in the deen( rgized
position.L

d. Warnings or "out-of -order" signs shall be place~d
on the crane.
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5.1.3.3 The crane shall not be restored to service until all-
guards have been reinstalled, safety devices reacti.-

vated, and maintenance equipment. removed.

5.1.3.4 The responsible supervisor shall assure that correc-
tive measures are initiated for all rejected conditions

found during frequent and periodic crane inspections
ýbefore the~crane can resume normal operation.

5.1.3.5 When repairing load-sustaining crane members by
welding, the materials shall be identified, and the

appropriate welding proceduie shall be used.

5.1.4 Wire Rope Inspection, Replacement, and-Mainte-nance

5.1.4.1 Rope Inspection and Replacemient

a. Rope Inspect ion

An inspection shall be performed on the wire
rope of alt cranes in conjunction with the
periodic inspection of steps 5.1.1.5 or 5.1.1.6
by the responsible section/group. This inspec-
tion shall be conducted in accordance with
approved instructions. The records generated by
this inspection are considered QA records. The
inspection shall, as 3 minimum, include the
following listed items:

1. Inspect running rope for reduction of rope
diameter and determine if diameter reduction
exceeds values shown below.

Nominal Redo -tion
Diameter Great r Than

Up t o 5/16" inc. 1/ 4"
3/8"1 - 1/2" 1/ ý2"1
9/16" - 3/4" 3/ 4"
7/8" - 1-1/8" 1/ 16"'
1-1/4" - 1-1/2" 3/32"

2. Wear of one-third the original diameter of
outside individual wires.

3. Individual wires b~roken, 12 random in one rope
lay or 4 broken in one strand in one rope lay.

4. Corroded or broken wires at end connectiot s.

5.. Corroded, cracked, bent, worn, or improperLy
applied end connections.



WBNI

AI-0.4

Page 8 of :31
Revision 0

6. Kinking, crushing, cutting, unstranding, or any,
other damage resulting in distortion of the rope
structure.

7. Exposure to temperature sufficient to discolor
the wire or cause deterioration of any portion
of the wire rope structure.

1). Rope RepI acement

1. If any of the items inspected by the pro-
cedures generated by step 5.1.4-1 are below
standard, the plant superii~tendent shal! boe
informed and a determinaricri of ;icceptabi Htiy
shall he made by the M1ech;-;Jical MIa inten'Ire L
supervisor or Fiel~d Serviccs Group suporvisor
as appropriate before the crane carn he
returned to se rvice.

2. All rep lacemcnt.i rope tiha Ii hl, ot prupci-
size, gradle, .ini! const-ri( tion ; -;pcci t (

iii the o-iyji nfl procuveimfidk lot-
the crane uiil ss otherwi~se appi ovod byv tie

Division of Eng ineer inrg Des ign (EN DES).

5.1.4.2 Rope Maintenance

Tbis step is provided as informa~ti~j and guidauice.
for maintenance of wire ropes on large overhead
cranes. It should be used as a guidelines by the
section/group resp~onsib le for t~he roPes.

a.Unreeling or uncoil ing of rope ihail he> per-

formed as recommended by the roo~e mnanuf ac turer
to prevent kinking or inducing twist.

1). Be for-e cut t i ng ai rope, mesa~s shal 1bei'~
Lo prevent. uinIayiiig of I lie stranuds.

C. Rope should be maintainvil in a wet 1-liubri-L

cated condition. Lubricant applied as part
of a maintenance program shall be compatible
with the original lubricant, and the rope

manufacturer should be consulted. Lubricant
applied shall be of the type which does not
hinder visual inspection. Those sections
of rope which are located over sheaves or

* otherwise hidden during inspection and
maintenance procedure require spec al
attention when lubricating rope.

d. After rmpl cement , new wire rope si ould Ihe
Hvc ý' 0 0-ree t jie I t he full1 ve.r ti c-a I

t rave I is, a hroa~ik ii,-I up ruuA'(!uitro.
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5.1.5 Large Overhead Crane Operators

5.1.5.1 These cranes shall only be operated by:

a. Persons qualified by a training program as
specified in subsection 5.9.

b. Trainees under the direct supervisioii of
qualified persons.

c. Maintenance and test employees when it is

necessary to perform their duties or the crane.

d. Inspectors.

5.1.5.2 No one, other than the employees listed in step 5.1.5.1,
shall enter the crane cab with the except ion of super-
visors whose duties require them to do so, and then only
only in the performance of their duties and with the
knowledge of the operator.

5.1.5.3 Qualified Operator List

The Electrical. Maintenance supervisor and the
Field Services supervisor shall maintain and
publish to the appropriate plant sections/groups
a listing of those employees qualified to operate
t~he large overhead cranes.

5.1.6 §Recialj eay ifts

The crane shall not be loaded beyond its rated load
except for a rated load test or for special heavy lifts.

Lifts in excess of the rated load shall be conducted
in accordance with instructions approved by the plant
superintendent. The Mechanical Maintenance supervisor
shall prepare the instructions and provide direction
for special heavy lifts on the Auxiliary Building or
Turbine Building Cranes. The Field Services supervisor
shall prepare the instructions and provide direction
for special heavy lifts for the Polar cranes. The
records generated by this activity are QA records. The
instructions shall include at, least the following
requirements:

a. The maintenance history of-the crane, )ncluding
reports of any prior special lifts, shall be
reviewed.

1). Structural, mechanical, and electrical comporienis
of the crane design shall be checked by EN DES.
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c. The crane-supporting structural design shall be
checked for conformance to AISC or other applic-
able design standards by EN DES.L

d. A periodic inspection of the crane as described
in step 5.1.1.5 of this procedure shall be made
just before making the lift. The crane support
shall be inspected and any deterioration or dami~ge&
shall be taken into consideration in EN DES
calculations.

e. The lift shall be made under controlled conditions
under the direction of a person desiinated by the
responsible supervisor.

f. The operator shall test. the crane duiing the special
heavy lift by lifting the load a short distance and
setting the brakes.

g. After the special heavy lift is conci ided, a
thorough inspection shall be made of ill critical
parts designated by EN DES.t

*5.2 Other Cranes and Hoists

This subsection applies to the cranes and hoists listed in Attach- l
ment B, to all portable power-operated hoists, and all permanently
installed or portable manually-operated hoists (including come-alongs).
This equipment is grouped together because of common consideraton which
are peculiar to these types of equipment.

The assignments of responsibility for the preparation of instructions
for the inspection and maintenance of these cranes an.i hoists are as&

Mechan ical Maintenance Section--(l) all cranes aid hoists in thej
Service Bay and Turbine Building; (2) all cranes and hoists in
the Auxiliary Buiilding except as those assigned -ield S~rvices
as noted below; and (3) all portable hoists purcltased fcr and

used by plant. sections.

Field Services Group--(l) all cranes and hoists Lin the Feactor
Buildings; (2) the following cranes and hoists located in the .
AuIxiliary Building: Spent Fuel Pit Crane, Equipment Access
Hoists, and the New Fuel Elevator; and (3) all portable hoists
purchased and used by the Field Services Group.

Opcrations Section--All. fuel handling instructiots and checkout___ of fuel handling equipment.
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5.2.1 I-nspections

5.2.1.1 Initial Inspection--Before initial use after
installation, alterations or extensive repairs,
cranes, monorail systems, and overhead
hoists shall be inspected to ensure compliance
with this subsection.

5.21.1.2 Frequent Inspections--All cranes and hoists covered
by this subsection shall be given an inspection and
check before use by the operator. This inspection
requires no documentation but shall include the
following items as applicable:

a. Other Cranes and Hoists (as listed in Attachment B)

1. Inspect all functional operating mechanisms
for maladjustment interfering with proper
operation.

2. Inspect all functional operating mech-

anisms for excessive wear of components.

3. Inspect all safety devices for malfunction.

4. Inspect all hoist and travel limit switches
before use. These switches should be
checked without a load on the device.
Each motion should be inched into its
limit switch with extreme care.

5. Inspect for deterioration or leakage in
lines, tanks, valves, drain pumps, or
other parts of air or hydraulic systems.

6. Inspect rope and reeving for vi~sual damage or
deficiencies.

7. Inspect braking mechanism for evidence of
slippage under load.

8. Inspect hooks damaged from che~nical,
deformations, or cracks.

9. Check proper operation of the equipment
including the following functions:

a. Hoisting and lowering
b. Trolley travel
C. Bridge travel (if applical ie)
d. Travel limiting devices (:.tops)
C. Locking and safety devices for inter-

locking mechanism, track switches,
.drop sections, lift, sectons, etc.
(if applicable).
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b. Handchain-Powered OverheadHoists (Permanent or
Portable)

1. Inspect and check braking mechanism forL

evidence of slip-page under load.

2. Inspect load chain for wear, twists, broken,
cracked, or otherwise damaged links. Checký
chain also for deposits of foreign n iteria]
which may be carried into hoist medl inism.

3. Inspect hooks damaged from chemicals , deformia-
tions, or cracks.

4. Check the hoisting and lowering functions.j

c. Electric, ArPwedor Hand-2peratedPortable Hoists

1. Inspect and ch-ck all controls arid operating-
mechanisms for improper operation including
hoisting, lowering, and b~raking.

Z. Inspect all sa fely dev i es and limit sw i Ich es
for malfunction.

3. Inspect for deterioration or leakage in air L
systems~.

4. Inspect hooks damaged from chemicals defer-,
mation, or cracks. Inspect hook latches
where applicable.

5. Inspect load-carrying ropes or chains.
Visual inspection for wear, twist, distor-
tion, or improper dead-ending to tlie hoist-
ing drum and other attachments. Check
chain also for deposits of-foreign

material whi~ch may be carried int~o the
hoist imechanisim.L

5.2.1.3 Monthly Inspection

An inspection shall be performed monthly by the _

responsible section/group on the wire ropes of all
accessible cranes and hoists and all normally ina~ces-
sible cranes and hoists or fuel handling equipment that
are in use. The responsible section/group shall. prepar!
instructions for these inspections.

12
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Records generated by these inspections are maintenance
history records but not QA records. The inspection
shall consist of the following items:

a. Inspect hoist ropes for visual defects, including
tightness of and clamps and rope clips.

b. Inspect rope reeving for compliance with the
crane or hoist manufacturer's recommendation.

5.2.1.4 Periodic Inspections

An inspection shall be performed annually on all.
cranes and hoists except as noted in step 5.2.1.5. or
5.2.1.6. These inspections shall be accomplished in
accordance with written instructions. The records
generated as a result of these inspections for all]
cranes and hoists located in the auxiliary and reactor
building are QA records. The records of the inspections
of all other cranes and hoists covered by this sub-
section are to be retained as maintenance history
records. The inspections shall consist of at least
the following items as applicable to the type of
crane and hoist:

a. Monorail, Underhung Cranes, Pendant-Operated
Overhead Cranes

1. Frequent inspection per step 5.2.1.2.a.

2. Loose bolts and rivets.

3. Deformed, cracked, or corroded struc-
tural members.

4. Cracked or worn sheaves,

5. Worn, cracked, or distorted parts such
as pins, bearings, wheels, shafts, gears,.
rollers, clamping devices, bumpers,
switch baffles, interlock bolts, and
trolley stops.

6. Wear on brake system parts, linings,
pawls, and ratches.

7. Wear of geared trolley chain sprockets
and hand chain.

8. Electrical apparatus for signs of
pitting or deterioration of control
contactors, limit switches, and push-
button stations.
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9. Wear on lower load-carrying flange of
all track sections in the system, both
straight and curved.

10. Hooks - Dye penetrant, magnetic particle,j
or other suitable crack-detecting inspection.
Inspect hooks for throat openings 15 percent.
in excess of normal or more than a 10 degreeb
twist from the plane of the unbent hook.

11. Check and set limit switches and other safety
devices (under no-load conditions).

12. Inspect wire rope in accordance with

step 5.2.5.L

b). Handchain-Powered Overhead Hoists

1. Frequent Inspection per step 5.2.1.2.b.

2. Excessive wear of chain, load sprockets,
idler sprockets, or chain stretch.

3. Hooks---Dye penetrant, magnetic particle, or
other suitable crack-detecting inspection

Inspect the hook for throat openings 15 per-L
cent in excess of normal or more than a 10
percent twist from the plane of the unbent
hook.

4. Hook-retaining nuts or collars -nd pins,
welds, or riveting used to secuie thea
retaining member should be inspucted.

5. Does brake mechanism have: worn, glazed,
or oil contaminated friction dis;cs; worn&
pawls, cams, or ratchet; or cor.-oded,
stretched, or broken pawl. spring;s.

6. Worn, cracked, or distorted parLs such
as hood blocks, suspension housing, out-
riggers, handchain wheels, chain attach-
ments, clevises, yokes, suspension bolts,
shafts, gears, and bearings.

7. Loose bolts, nuts, or rivets.[

8. Supporting structure and trolley, if
used, shall be inspected for cont inued

ability to support the imposed loads.

9. Check and set limit switches and other
safety devices (under no-load conditions).

14
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10. Inspect the load chain in accordance with

step 5.2.4.

c. Electric Air-Powered or Hand-Operated Portable Hoists

1. Frequent Inspection per step 5.2.1.2.c.

2. Loose bolts or rivets.

3. Cracked or worry drums or sheaves.

4. Worn, corroded, cracked, or distorted
parts, such as pins, bearings, shafts,
gears, rollers, or locking and clamping
devices.

5. Excessive wear on motor or load brak!.

6. Excessive wear of chain, rope,. load
sprockets, drums, sheaves, and chain
stretch.

7. Hooks--Dye penetrants, magnet.c particle, or
or other suitable crack detec-ing inspection.
Inspect the hook for throat openings 15 per-
cent in excess of normal or more than a 10
percent twist from the plant of the unbent
hooks.

8. Electrical apparatus for signs of pitting
or any deterioration of controlled con-
tactors, limit switches, and pushbutton
stations.

9. 1Iook-re~aining nuts or collars and pins,
welds, )r riveting used to secure the
retainiig member shall be inspected.

10. Supporting structure and trolley (if
used) shall be inspected for continued
ability to support the imposed loads.

11. Check and get limit switches on other safety
devices under no-load.

12. Inspect wire rope in accordance with Step
5.2.5 or the load chain in accordance
with st.!p 5.2.4.
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5.2.1.5 Standby EquipmentL

Standby cranes and hoists are those not in regular
service but which are used occasionally or intermit-
tently. Attachment B, Table 2 contains the listingL
of all equipment meeting this requirement. For those
items, step 5.2.1.3 is not aplicable, but step 5.2.1.4.a,
b, or c shall be performed every six months.L

5.2.1.6 Inaccessible or Fuel Handling Equipment

Cranes and hoists that are inaccessible during plant _

operation, or are used for fuel handling operations
(Attachment B, Table C) shall receive a periodic
inspection in accordance with steps 5.2.1.4.a, b,
or c before their use. Until made inaccessible dueL
to plant operation, these cranes shall receive an
annual inspection in accordance with steps 5.2.1.4.a,
b, or c.

This inspection need not be repeated while the equip- j
ment is used during a refueLing outage, however, step ;i

5.2. 1.3 will apply for outage periods exceeding one
month.

5.2.2 Load TestsL

Before initial use, all new, extensively repaired
or altered cranes and hoists shall be load te~sted.
This load test will be performed in accordance withL
preprepared instructions and the records generated by
this test for all cranes and hoists in the au~ciliary
and reactor buildings are QA records. The records
generated for all other cranes and hoists covered by
this subsection are to be retained as maintenance
history records.&

a. The load rating shall not be more than 80
per Cent of the maximum Load sustained during

the test. Test loads shall not bý more than&
125 percent of the rate] load.

b. On hoists incorporating overload devices which'
prevent the lift 'ing of 125-percent rated load,
a 100-percent load test shall be performed,
after which the function of the overload
device shall be tested.

5.2.3 Mlaintenance-

5.2.3.1 A preventive maintenance program badsed upon manu- I
facturer's recommendations for the equipment shall
be established by the appropriate section/group.
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5.2.3.2 Maintenance Procedure

a. Before adjustments and repairs, applicable
precautions as stated in step 5.1.3.2 shall
be taken.

b. After adjustments aid repairs have been made,
the equipment shall not be operated until all.
guards have been reinstalled, safety devices
reactivated, and tools and maintenance
equipment removed.

5.2.3.3 Adjustments or Repairs

a. Any unsafe conditions encountered during the
frequent or periodic inspections shall be cor-
rected before the equipment is returned to
service.

b. Repair, replacements, or adjustments shall
be made as necessary to provide correct
performance of all equipment.

5.2.3.4 Lubrication--All moving'parts of the equipment
for which lubrication is specified by the manu-
facturer shall be regularly lubricated.

5.2.4 Load Chain Inspection, Replacement, and Maintenance

An inspection shall be performed on the load chains of
the hoist covered by this subsection in conjunction with
the periodic inspection of steps 5.2.1.4.b or 5.2.1.5 by
the responsible section/group.

5.2.4.1 a. Inspc t ion

I. Test the hoist under minimum load in hoist-
ing and lowering directions and observe
the operation of the chain and sprockets.
The chain should feed smoothly into and
away from the sprockets.

2. If the chain binds, jumps, or is noisy,
ensure that it is clean and properly'
lubricated. If trouble persists, inspect
the chain and mating parts for we~ar,
distortion, or other damage.

3. Examine visually for gouges, nicks,
weld splatter, corrosion, and dis-
torted links. Slacken the chain
and move adjacent links to one side
to inspect for wear at contact
points. If wear is observed or if
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stretching is suspected, the chain I

should be measured as follows:

(a) Select an unworn, unstretched length
of chain from slack end.

(b) Suspend the chain vertically tinder

tension and, using a calpiper-typeL
gauge, measure the outside length
of any convenient number of links
approximately 12 to.24 inches overall..

(c) Measure the same number of links in
the used sections and calculate the

percentage increase in length.

b. Replacement

1. If the used chain is 2-1/2 percent
longer than the unused chain,
replace the chain. ~i

2. Gouges, nicks, corrosion, weld splatter,
or distorted links are sufficient reason
*to consider replacement of load ch~ain.j

3. Replacement chain shall be the same size,
grade, and construction as the original

chain furnished by the hoist. manufacturer,L
unless otherwise recommended by the hoist
manufacturer.

4. Load chain links which pass over the hoistL
load sprocket on edge should be installed
with the welds away from the center of

the sprocket.I

5. The chain shall be installed without any
twist between the hoist and an anchored

end on either the loaded side or the
slack side.

6. When the chain is replaced, disassembleL
the hoist and inspect the mating parts
for wear and replace if necessary.

5.2.4.2 Maintenance

1. Load chain and handchain should be kept cleani

and free from rust and from any coating deposit
that will build uip and change its dimensions or
reduce flexibility.

18
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2. Load chain should be lubricated as specified by
the hoist manufacturer. In absence of a recomnmen-
dation, an EP-type lubricant may be applied sparing-
ly but frequently as it dissipates during use.

5.2.5 Wire Rkope _Inspection,_Replacement, and Maintenance

5.2.5.1 Inspection and Replacement.

a. Inspection

An inspection shall be performed on the wire
ropes of cranes and hoists covered by this sub-
section in conjunction with the periodic inspec-
tions of steps 5.2.1.4.a, 5.2.1.4.b, or 5.2.1.5
by the responsible ;ection/group. The criteria
provided in step 5. .4.1 shall be applied for
this inspection. In addition to these steps,
the following item shall be verifed:

No less than two wraps shalh remain on
the drum with the loaded hook at its
extreme lower position, unless a lower
limit device is provided, ini which case
no less than one wrap shall remain.

1). Replacement,

1. If any of the items i'ispected as noted
in step 5.2.5.1 are below standard, the
plant superintendent shall be informed;
and a determination shall be made by the
Mechanical Maintenance supervisor or the
Field Services supervisor as appropriate
before the crane or hoist can be returned
to services.

2. All replacement rope shall be of proper size,
grade, and consi ruction as specified in
the original procurement contract for the
crane unless otherwise approved by the
Division of Engineering Design (EN DES).

5.?.ý.2 Maintenance

t. Rope shall he stored Lo pre-vent dlamage

or deterioration.

b. Unreeling and uncoiling of rope shall be
done as recommended by the rope manu-
facturer and with extreme care to avoidI
kinking or inducing a twist.
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C. Before cutting a rope, seizings shall be
placed on each side of the place where
the rope is to be cut to prevent unlaying
of the strands.

5.2.6 quaýlification for Operators

5.2.6.1 Operators for Cranes and Hoists (Except HandchainL
Powered)

These cranes and hoists shall be operatei only by:

a. Persons qualified by a training-program specified

in subsection 5.9.L

b. Trainees under the direct supervision of
qualified persons.

C. Maintenance and test employees to p~rforrn
their duties on the hoist.

dI. Inspectors.

5.2.5.2 Qualified Operator List

Each section/group that uses any of the cranes andL
hoists covered by this sub:;ection shall maintain
and publish a listing of their personnel who are 6
qualified to operate these cranes and hoists.

5.2.5.3 Personnel may operate handchain-powered hoists or hand-
operated in the performance of their duties without

special qualifications. No listing of these personnel
are required.

5.3 Fixed Boom Cranes (Trucks, Crawler, etc.)L

DPM N74MI5 presently does not contain the requirements for this L
type of equipment. In the interim, the requirements of ANSI

B30.5-1968 shall be observed.

The Mechanical Maintenance Section shall be responsible for
maintenance of this type equipment. Each section/group utilizing L
the equipment shall be responsible for qualifying operators lo
use the equiipment. in accordance with subsection 5.9 and maintinBling
and publishing a listing of their personnel who 'are qualified to use
these cranes.

5.4 Mobile Hydraulic Cranes and IPS Crane

DPM N74M15 presently does not contain the req uirements for this
type of equipment. In the interim, the requirements of ANSI
B30.15-1973 shall be observed. ,
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The Mechanical Maintenance Section shall be responsible for
maintenarce of this equipment. Each section/group utilizing
the equil~ment shall be responsible for qualifying operators to
use the' equipment in accordance with subsection' 5.9 and maintaining

..and publishing a listing of their personnel who are qualified to use
these cranes.

5.5 Base-Mounted Drum.Hoists

DPM N74M15 presently does not contain the requirements for this
type equipment. In the interim, the requirements of ANSI
B30.7-1971 shall be observed. This subsection ~is. applicable to
the following listed hoists:

Auxiliary Bldg Hatch A 0-H{ST-271-HA
.Auxiliary Bldg Hatch B 0-HST-271-HB
Auxiliary Bldg Hatch C 0-HST-271-HC
Auxiliary Bldg Hatch D 0-HST-271-HD
Auxiliary Bldg Hatch E 0-HST-271-HE
,Auxiliary Bldg Hatch F O-HST-271-HF

The Mechanical Maintenance Section is responsible for these io0ists.

This subsection also applies to any portable base mounted drun hoist
used. The Mechanical Maintenance Section is responsible for all
these hoistsi Used by the plant sections and the Field Servic!s Group
is responsible for these hoists they use.

Eachi sectLion/group utilizing these hoists shall be responsible for
qualifing operators to use the equipment in accordance with sub-
section 5.9 and maintaining and publishing a listing of their'
personnel qualified to use these hoists.

5.6 Sig

This sub~section applies to slings made from alloy chain, synthetic
webbing, wire rope, metal mesh, and natural or synthetic fiber rope.

The Field Services Group shall be responsible for the purchase,
inspection, arid maintenance of slings for their use. The Mechanical
Maintenance Section shall be responsible for the purchase, inspection,
and maintenance of slings for use by plant sections. All slings
shall be visually inspected by the user before each ise for obvious
deficiencies.

5.6.1 Ally StelChain

5.6.1.1 Purchase Requirements

The purchaser of alloy steel chain slings shall
on 'sure the requirements of DPM N75MI4, section
3.6.2.1 appear on the purchase request and are
met by the slings when received.
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5.6.1.2 Sling IdentificationL

Welded. alloy steel chain slings shall have perm-
anently affixed durable identification stating
size, grade, rated capacity (provided in Table
3.6-1 of DPM N781115), and sling manufacturer.

5.6.1.3 Effects of Temperature L
a. Alloy steel chain and chain slings stall 'not

be heated above 1000*F after being r ceived
from the manufacturer.

b. When exposed to service temperatures in excess
of 600*F, working load limits shall Ibe reduced
in accordance with the chain manufaci-urer's
recommendations.L

5.6.1.4 Attachments

a. Hooks, rings, oblong links, pear-shaped
links, welded or mechanical coupling links,
or other attachments shall have a rated
capacity at least equal to that of t~he alloy
steel chain with which they are use(.

b. All welded components in the sling i.ssembly
shall be proof tested.L

C. Homemade links, makeshift fasteners formed
from bolts, rods, etc., or other such
attachments shall not be used.

d. Where used, handles shall be welded to the
master link or hook before heat treating.L

5.6.1.5 Repair and Reconditioning Alloy Steel Chain Slings

a. All assemblies reconditioned by the sling
manufacturer shall be proof tested under a
load equal to that used for a new assembly
of the specific type in question.L

b. Alloy steel mechanical coupling links shall
be used only in accordance with the manufac-
turer' s recommendation. t

C. Mechanical coupling links or low carbon steel
repair links shall. not be used to repair

broken lengths of chain.

22
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5.6.1.6 Periodic Sling Inspection

All slings shall be given an inspection
and when received new or after repairs.
tion shall include the following items:

annually
The inspec-

a. .If the chain is stretched beyond its orig-
inal length by more than 2.5 percent, the
sling shall be removed from service.

b. Inspection 'shall also be made on an indixid-
ual link basis. If any link does not hirge
freely with the adjoining link, the slinj
shall be removed from service.

C. If wear at any point of any chain link e~ceeds
that shown in Table 5.6-1, the assembly fhall
be removed from service.

Table 5.6-1

MAXIMUM ALLOWABLE WEAR AT ANY POINT OF LINK

CHAIN SIZE MAXIMUM ALLOWABLE
INCHES WEAR, INCHES

1/4 3/64

3/8 7

1/2 7/64

5/8 9/64

3/4 5/32

7/8 11/64

1-1/87/32

1-1/4 .1/4

1-3/8 9/32

1-1/2 5/16

1-3/4 11/32

WBNP
AI-6 .4
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d. Nicks and Gouges--If the depth of a nick
or gouge exceeds the values shown in
Table 5.6-1, the assembly shall be removed
from service.

e. Deformed hooks or attachments shall only be
reconditioned by the manufacturer.

f. Assemblies with cracked hooks or other end.
attachments shall be removed from service.

5.6.2 Wire Rope Slings

5.6.2.1 Purchase Requirements

ikll wire rope slings to be purchased shall conformL
to TVA Standard Procurement Specification 21.008
and tables 3.6-1 through 3.6-12 of DPM N75MI4. L

5.6.2.2 Wire Rope Sling Proper'.ies

a. Factor of Safety--The factor of safety for
rope slings of alL grades shall be a min-
imum of five (5).

5.6.2.3 Sling Identification--All wire rope slings' shall
have permanent affixed durable identification stat-
ing type of material, size, and rated capacity
(vertical).

5.6.2.4 Proof Load

a. Slings of all grades terminated by mechinical
splices, sockets, and pressed or swaggec term-
inals shall be proof loaded by either tie sling
manufacturer when specified by purchaser or
responsible plant personnel as determined by
plant maintenance supervision with docum~nta-
tion verifying the proof load testing.

b. The proof load for single leg slings and end-
less slings shall be two (2) times the
vertical rated capacity.

C. The proof load of multiple leg bridle slings
shall be applied to the individual legs and
shall be two (2) times the vertical rated
capacity of a single-leg sling of the same
size, grade, and-construction or rope.

24
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5.6.2.5 Effects of Temperature

Fiber core wire rope slings of all grades shall
not be exposed to temperatures in excess of 2000F.'

5.6.2.6 Mlinimumn Sling Lengths

a., 6 x 19, 6 x 37, and cable-laid slings shallhave a minimum clear length of rope ten (10)times the rope diameter between splices,
sleeves, or end fittings.

b. Braided slings shall have a minimum clear.-ength of rope forty (40) times the component
rope diameter between the loops or end
fittings.

C. Grommets and endless slings shall have aminimum circumferential length of ninety-i ix(96) times the body diameter of tie grommi tor endless sling..

5.6.2.7 End Attachments

1. All components welded before assembly in the
sling shall be proof loaded.

1h. Welding of handles or any other accessories toend attachments shall be performed before theassembly of the sling.

C. An eye splice made in any wire rope shall not
have less than three full tucks.

5.6.2.8 Periodic Sling Inspection

All slings shall be given an inspection annually whenreceived new, or after repairs. Any deteriorationwhich could result in applicable loss of origiizalstrength shall be carefully noted and determin,,tionmade before further use.

'The inspection shall include the following items anda sling shall be removed from use if any of thefollowing conditions exist:

a. Six randomly distribited broken wires in onerope lay, or three broken wires in one strand.

b. Wear or scraping of one-third the originaldiameter of outside individual wires.

C. K~inking, crushing, bird caging, or any other damageresulting in distortion of the rope stri-cture.
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d. Evidence of heat damage.L

e. End attachments that are cracked, deformed, or
worn.

f, Hooks that have been opened more than 15
percent of the normal throat opening
measured at the narrowest point; or twistedL
more than 10 degrees from the plane of the
unbent hook.

g. Extensive corrosion of the rope or endL

attachments.

5.6.3 Synthetic Webbing_(Nylon, Polyester, and Polyi~ropylene)

5.6.3.1 Safet~y Factor--The factor of safety for synthetic
web sling shall be a minimum of five.L

5.6.3.2 Marking--Each sling shall be marked or coded to
show:

a. Name or trademark of manufacturer.

b. Rated capacities for type of hitch.

C. Type of material.

5.6.3.3 Periodic Sling Inspection

All slings shall be given an inspection annually,
when received new, or after repairs. The inspection
shall include the following items and a sling shall4
be removed from service if any defects such as the
following exists.

a. Acid or caustic burns.

b. Melting or charring of any part of the
surface.

C. Snags, punctures, tears, or cuts.

d. Broken or worn stitches.

e. Wear or elongation exceeding the amount
recommended b~y the manufacturer.

f. Distortion of fittings.

g. Other apparerqt defects which could cause
doubt concerning the strength of the sling
should be referred to the manufacturer for
determinationi.
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5.6.3.4 ýpa4rs--Slings shall be repaired only by a sling

manufacturer.

5.6.4 Metal Mesh;_Rope (Naturil. and Synthetic Fiber)

PPM N74M15 does not con ;ain the requirements for

these type slings due to infrequent use by Nuclear

Power. Inspection and testing requirement-s for

these slings are available in ANSI B30.9-1971 if

needed.

5.7 H-ooks

DPM N74M15 presently does not conta~j Ln ke reyt irement.; for hooks. li

the. interim, the requirements of ANSI F,30.10(-1975 shall be ohserv%-1.

The Fieldu Sorvices; Group %hall bie rcstsiIi or t he hook!; (iini.

cranes and hoist-s assigned thei arspo; havai. tke hvc"Iwetij ;

Maintenance Section shall be resporasihb foc ko , ;t- h .cI, oil tie

and hoists assigned their responsibility.

5.8 HeavyyLoads Prog-ant (NUJEG 0612)

This subsection provides t~he requi cernent, fr the oazLi-ol f

great-er than 2,000 pounds (1 too) made in t1!e auxi iary Vtii ldin,

(elevation 575), and in the upper comnpartme~nts of inits 1 and 2

react-or buil~dings within the areas designated ais tile critical

lifting zones (CLZ). The CLZs are defined as follows and shown

in Attachment- A, "Heavy Loads Program," pages 1 , 2, and 3:

1. The region, defined as the React-or Builiding C ~Z, inside

the polar crane wall of the upper comparbrnent when fuel is

in the vessel and at least one of' the hut-izor tal. reactor well

missile shields has been iemoved. (Attachrneat A, Page i.)

2. The region, (elet ed as the Spent Fuel Pil CL , withiin

feet of' the spent fuel pitL when spent I ne i! in Lhe pait

(Waltchment A, page 2.)

3. The region, defined as the Auxiliary Building CLZ, within

15 feet- of the RIR and containment spray heat exchanger

hatches when the hatch plugs have been removed and the heat

exchangers are in service. (Attachment A, page 3.)

TIa i program does nout apply to the lifting of new or spent fuel

assemblies using the manipulator crane or spent fuel bridge.

The following steps (5.8.1 and 5.8.2) provide requirements which

shall be incorporated into the Frequent Crane Inspection (step

5.1.1.2) instruction for the Auxiliary Building Crane and the Unit 1

and Unit 2 polar cranes. Attachment A provides the drawings

showing the CLZs, the list of approved lifts, and a sample of the

doctimentation required for compliance wit-h the heavy load program.
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5.8.1 Precautions L

5.8.1.1 Maintain a minimum clearance between the load aid
the floor or object over which the load must pass.

5.8.1.2 Clearance over the steam generators from the #11 and
#2 RCP area will not be sufficient in some control

lifts. These lifts can only be performed over ;inL
open reactor head when shield head blocks are in
place.

5.8.2 Lift Documentation

5.8.2.1 Only approved lifts shaLl be made. Verily that
the lift to be made is an approved lift (see
Attachment A, pages 4, 5, or 6). Note the refer-
enced procedures and safe load path.

5.8.2.2 Complete the prelift requirements on a data sheet,
similar to Attachment A, page 7.

5.8.2.3 Raise and transfer the load to its destination,
following the safe path given. A "standard" safe
loa~d path is the most direct path into and out of
the critical zone which minimizes time and prox-

imity to the open vessel or fuel in racks.

5.8.2.4 Indicate satisfactory completion of the lift on

the dlata sheet.

5.8.2.5 Submit the data package at the end of each shift
to the appropriate supervisor for review. This
data package shall be submitted to the Master File-
as a QA record.

NOTE: Several unrelated lifts may be documented on a single
data sheet.

5.9 Operatýor Qualification

5.9.1 LaSýOverhead Cranes (Subsection 5.1)

The Electrical Maintenance supervisor and the FieldL
Services supervisor shall establish training programs
to qualify personnel to operate the plant's large over-
head cranes. The programs shall, as a minimum, meet the.0
following listed requirements.

5.9.1.1 Medical Requirements

a. A TVA medical exam shall be performed on eaich
operator to ensure the following physical
requirements are met:
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1. Have vision of at least 20/30 Snellen in
one eye and 20/50 in the other, with or
without corrective lenses.

2. Be able to distinguish colors, regardless
of position of colors, if color differential
is required for operation.

3. Hearing, with or without hearini, aid, must
be adequate for a specific operaition.

4. Have sufficient strength, endurance, agility,
coordination, and speed of reaction to
meet the demands of equipment operation.

5. Evidence of physical defects or emotional
instability which could render the operator
a hazard to himself or others which, in the
opinion of the examiner, could interfere
with the operator's safe performance may be
sufficient cause for disqaalification. In
such cases, specialized clinical or medical
judgements and tests may be required.

6. Evidence that an operatoi is subject to
seizures or loss of physical. control shall
be sufficient reason for disqualification.
Specialized medical tests may be required
to determine these conditions.

7. Operators and operator trainees should
have normal depth perception, field vision,
reaction time, manual dexterity, and co-
ordination and ;io tendencies toward dizzi-
ness or similar undesirable characteristics.

b). Each operator shall be requalified medically
every five years up to* the age of 40 and every
two years thereafter.

5.9.1.2 9perational Requirements

The Electrical Maintenance supervisor and the Field
Services Group supervisor shall. designate crane
qualification examiners who shrill give an oral and
practical operational examination to each operator.
The operator must successfully demonstrate knowledge
of the following items:

a. Proper conduct, movement of loads, and signals
.from HCI-M7 "Cranes and Hoists'

b. Knowledge of the requirements cf Heavy Loads
Program (subsection 5.8)
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C. Familiarity with the frequent inspection of
the cranes

d. Knowledge of the differences between the i
large overhead cranes.

e. Familiarity wth the controls and equipment
of each of the large overhead cranes.

f. Demonstrate the ability to safely operate
a large overhead crane. I

5.9.1.3 Documentation

The Electrical Maintenance supervisor or theL
Field Services Group supervisor shall maintain
records that each operator qualified under their
program meets the qualification requirements of
steps 5.9.1.1 and 5.9.1.2.

5.9.2 Other Cranes and Hoists (subsection 5.2), Fixed
Boom Cranes (subsection 5.3), Mobile Hydraulic
Cranes and IPS Crane (subsection 5.4),' and Base-
Mounted Drum Hoists (subsection 5.5-)

Each section/group supervisor whose personnel w ill useI
any of these types of cranes and hoists shall establish
a training program that meets the following requirements:

5.9.2.1 Separate training shall be provided for each type
of crane with at least the following divisions:

a. Radio-controlled cranes and hoists.

b. Overhead pendant controlled cranies with both
bridge and trolley.I

C. Overhead pendant controlled mon rail mounted
cranes and hoist~s.I

d. Fixed boom cranes.

C. Mobile hydraulic cranes and IPS cra ne.I

f. Base-mounted drum hoists.

5.9.2.21 The supervisor shall designate a crbae exa-iner who.
shall give a practical operating exaninatin for the
specific type of crane involved and.-nsure the opera-
tor has familiarity with the followiiig itenas:

a. Proper conduct movement of loads, and signals
from .HCI-M7, "Cranes and Hoists."
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b. Knowledge of the frequent inspection of the
cranes and hoists.

C. Familiarity with the controls and equipment
of the crane.

d. Demonstrate the ability to safely operate the
crane.

5.9.2.3 Documentation

Each section/group supervisoes shall maintain records
that each operator qualified under this program meets
the requirements of step 5.9.2.2.

5.'10 Rigger. Qualification

Each section/group supervisor whose personnel will rig loads for
any crane o'r hoist shall establish a program to train personnel.
The training shall be sufficient to allow the rigger to safely place
-ý1oads on a crane. The program will cover the frequent inspection
requirements for slings (subsection 5.6). The section/group
supervisor will maintaint a list of trained personnel and only
those personnel will rig loads for any crane.

31
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REACTOR BUILDING CRITICAL LIFT ZONE

NOTE 1:. All miscellaneous lifts shall follow the paths indicated.
NOTE 2: All other lifts shall take the shortest safe path to the

designated laydown area.

-- -
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SPIMN FUEL PIT CRITICAL LIFT ZONE

A1b171.1
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AUXILIARY BUILDING CRITICAL LIFT ZONE
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REACTOR BUILDING CLZ LIFTS

ruLi4J LIK~ING DEV ICE WEIGHTLIFT NO. HOIST OR RIGGING LIT(OS ýREF. REFERENCE

DRAWINGS PROCEDURES PATh'RB-i Main 2 Slines Micl Qý;T r

41K

Ma in
and
Aux.

2 Slings
MK
and 1 Sling
MK

Main 2 Slings
MK

Canal Gate s PC-3
PC -4
PC-S

Canal Gates PC-3
PC -4
PC-S

Missile Shield PC-6

Ma in Closure Head
Lifting Rig

Main Internals
Lifting Rig

Aux. 4 Part Sling
MK

Aux. 4 Part Sling
MK

Main Lifting Assembly

Main

Main Approved Slings
or-Rigging

RV Head

Upper Internals

Reactor Coolant Pump
Plug

Hatch Plug

R.C. Pump Motor

R.C. Pump

Miscellaneous Equip in
R. B. (not otherwise listed)

RB -2

u~RB-3

SAFE LO AD

Attachment
A, Page 1

RB-4

RB-S

RB -6

RB- 7

RB-B

RB- 9

RB- 1

own MIP"M UPW pan
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SPENT FUEL PIT CLZ LIFTS

AUX LFTN E~1t WEIGHT REF. REFERENCE SAFE LOAD

BLGLIFTN. HIT O INGGEING IF (TONS) DRAWINGS PROCEDURES PATH

SFIMain Lifting Beam R.B. Equipment Hatch 
Attachmfent

MIK 
Plugs AAPg 

2

Slings 
B

MK 
C

per Ref. Dwg. 
'

Pool Divider Gates

Fuel Transfer Canal Door

Irradiated Speciman Shipping
Cask

Spent.Resin, Filter or other

wM

.4i

%Ml

SF-2

SF- 3

SF- 4
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AUXILIARY BUILDING CLZ LIFTS

AUXREEEC 
SAEL D

-BLDG LIFTING DEVICE WEIGHT REF.. REEECPAFETOA
LIFT NO. HOIST OR RIGGING LIFT (TONS) DRAWINGS PROCEDURES PT

Blocks

RlER Shield Blocks

Attachment
A, Page 3

Ez '71 4- 3mw -m VT- pm ff 1 U- r

AX- 1

AX- 2
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CRITICAL ZONE LIFT CHECKLIST

HANDLING
DEVICE,

. RIGGING
CORRECT

PRE-LF PER SLINGl**
.,CHECKS ATTACHMENT CAPAýýITY LIFTAPPROVED COMPLETED A, PAGES RATE[5 FOR COMPLETED

LIFT, THIS-SIIIFT 4,5,OR 6 LOAD SATISFACTORY
NUMBER DATE TIME 'ý(INITIAL) (CHECK) C)OR N/A (INITIAL). REMARKS

"'/Afo ifts, using special Fiftung deie desi-7gned for tfhe Pi-ft-.

.38
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ATTACHMENT B

LISTING OF OTHER CRANES AND HOIST FOR SUBSECTION 5.2

TABLE I

ACCESSIBLE NORMAL USE CRANES AND HOISTS

6 Ton Underhung Crane (Aux Bldg Railroad Bay)
Auxiliary Crane I (TB Unit 1)
:Auxiliary Crane 2 (TB Unit 2)
'10 Ton Turbine Bldg Underhung Crane
Machine Shop Crane
Rkadwaste Packaging Crane
Dock to Power Stores Monorail Hoist
Power Stores Monorail Hoist
Waste Baler Monorail Hoist
Paint Storage Monorail Hoist'.r
Insul Shop - Storage Monorail Hoist
Sht M1tl Storage Monorail :Hoist
Carp Shop Monorail Hoist
~Elec Shop Monorail Hoist

O-CRN-27 1-RR6
1-CRN-270-T3
2-CRN-270-T3
1-CRN-270-T6
O-CRN-270-5 1
O-CRN-77-1
0-HST-270-5 1
0-HST-2 70-52
0-HST-270-5 3
O-HST-270-54
0-HST-270-55
0-HST-270-56
0-HST-270-57
0-HST-270-58

TABLE 2

STANDBY CRANES AND tOISTS

ump Turbine
ump.Turbine
Pump Crane
Pump Crane

Monorail Cra
Monorail Cra
-(Unit 1)
(Unit 2)

ne (Unit 1)
ne (Unit 2)

-Aux Bldg Misc Hoist (A12U/737)
Aux Bldg Misc Hoist (AST/737)

.Aux Bldg Misc Hoist (A4U/772)
Aux Bldg Misc Hoist (A11T/737)
Aux Bldg Misc Hoist (A9W1737)
AUX' Bldg Misc.Hoist (A12V/772)
Aux Bldg Misc Hoist (A4X4/786).
Aux Bldg Misc Hoist (A5V/692)
5 Ton Hoist-Aux Bldg (A5U/737)
Aux Bldg Misc Hoist (A14Q/713)
Aux Bldg Misc Hoist-(Al4R/692),
Aux Bldg Misc Hoist (AIOR/692)
Aux Bldg Misc Hoist (A1OR/737)
5 Ton Hoist-Aux Bldg (AIOQ/737)
Aux Bldg Misc Hoist (A4U/737)
Aux Bldg Misc Hoist (A5U/757)
ýAux Bldg Misc Hoist (A35/772)
Aux Bldg Misc Hoist (AI1U/757).
Aux Bldg Misc Hoist (A13S/772)

1 -CRN-270-TS
2-CIAN-270-T5
I -CRN-2 70-T7
2-CRNr270-T7
O-HST-271 -ABI
0-HST-27 1-ABIO
0-HST-271-ABl
0-HST-27 1-AB12
0-HST-271-AB13
0-HST-271-AB14
0-HST-271-AB15
0-HST-27 1-AB 16
0-HST-271-AB18
0-HST-271-AB19
0-HST-271-AB20
0-HST-271-AB21
O-HIST-271-AB3
0-HST-27 1-AB45
0-HST-27 1-ABS
0-HST-271-AB6
O-IIST-27 1-AB7
0-HST-271I-AB8
0-HST-271I-AB9

'WRPi
FD WTR Pt
HotwellI
Hotwell
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ATTACHMENT B

LISTING OF OTHER CRANES AND HOIST FOR SUBSECTION 5.2

TABLE 2 (continued)'

STANDBY CRANES AND HOISTS

:ýPortable'Cond Tube Handling Hoist lA
Portable Cond Tube Handling Hoist lB
-.Portable Cond Tube Handling Hoist 2A
.Portable Cond Tube Handling Hoist 2B

-All portable equipment not in continuous use.

TABLE 3.

UNACCESSIBLE OR

Ice Condenser Bridge Crane (Unit
Ice Condenser B 'ridge Crane (Unit
Manipulator Crane (Unit 1)
Manipulator Crane (Unit 2)
Spent Fuel Pit Crane
Newq Fuel Elevator
Equaipment Access Hoist (Unit 1)
Equipment.Access Hoist (Unit 2)
.RCC Crane (unit 1)
RCC Crane (Unit 2)
RBI 3 Ton JB Crane
RBI 3 Ton JB Crane
Stud Tensioner Hoist
.Stud Tensioner Hotst
Stud Tensioner Hoist
-Upending Winch (Rt Side)
Upending Winch (Reactor Side)
Stud Tensioner Hoist
Stud.Tensioner Hoist
Stud Tensioner Hoist

Upending Winch (Rt Side)
Upending Winch (Reactor Side).

O-HST-270- lA
0-HST-2 70-IlB
0-HST-270-2A
0-HST-270-2B

FUEL HANDLING CRANES AND HOISTS

1) 1-CRN-61-1
2) 2-CRN-61- 1

1-CRN-78-M1
2-CRN-78-Ml
O-CRN-78-1
0-ELEV-78- 1
I-CRN-78-IEH
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REA.CTOR BUILDING POLAR CRANE ANNUAL INSPECTIONf 1.0 PURPOSE

The purpose of this instruction is to describe the periodic inspectionpiocedure for the Reactor Building polar cranes. This instructionshall be perfdrmed, while in modes 1 through 6, for either of thefollowing reasonib

1. As an annual insp'ection unless the crane is inaccessible, then
as a preoutage general inspection, or

.2. Prior to being place4 in service when the crane has been idle
for more than six months, section 6.2.5.7 must be performed.
NOTE: During outages, preventive maintenance measures shallbe performed according to the PH folde~r maintained by

2.0 the Field Services Group (see FSGL-A26).
20REFERENCES

2.1 Standard Practice WB7.4.3

2.2 175 Ton/35 Ton Reactor Building Polar Crane, Opýiations andMlaintenance Manual, contract No. 75K38-86129

2.3 DPM N74115

3.0 PREREQUISITES

3.1 Obtain approval of the shift engineer or his designee to performthis instruction.-

3.2 Obtain necessary clearances for the performance of this procedure,e.g., the feeder breaker on 480V shutdown board B2B, compartment3B.

3.3 Contact Health Physics personnel, as required, to determineapplicable Health Physics requirements.

3.4 This inspection should be performed by a crane inspector fromthe Power Service Shop supported by a qualified crane operatorand the assistance of Field Services Group personnel. I nspectionresults shall be recorded on form TVA 7885 or equal.
35MRs shall'be written and issued .i-n order-to correct any deficien-cies found. Wire lifts will be recorded on a tempor'a-y conditionlog, e.g., attachm~ent C of MAI-5.
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4.0 PRECAUTIONS

4.1 Caution should be-'exercised when working on energized equipment.

4.2 Caution should be taken not to drop articles from the crane.

4.3 This MI shall not be performed while the reactor vessel head isremoved (see WB 7.1.12).

5.0 PREPARATION FOR WORK

5.1 Obtain the followin& tools and inst~ruments for use in thisinstruction. Record the unique ID numbers and calibration duedates, where applicable.

* 5.1-.1 500-volt megger, 0-100 11.0.., ± 1/16" from reading

5.1.2 DC clamp-on ammeter, 0-lIOOQA, ± 10 percent

5.1.3 V-O-M, ±3.6 percent FS AC volts and current, ±10 percent
ohms

5.1.4. Air filters, 9 -10" x 10" x 1"-, 4 -16" x-,20" x 1"

5.1.5 Clean lint-free rags-

5.1.6 Vacuum cleaner

5.1.5- Shimpo hand digital tachometer, ±20 counts, or General
Radio Company electric strobtc . ecn fflscale, or equal. ootc±1.peenoffl

5.1.8 Several cans of spray contact cleaner approved in accordance
with TI-35

5.1.9 G.E. 44 or equal bulbs

.5.1.10 G.E. D6A2C5 grease

5.1.-11 Brush seater and commutator cleaner (I hard and 1 soft)

.6.0 PERFORMANCE OF WORK

6.1 With crane power off, perform the following:

6.1.1 Clean the various control cabinets, bridge, trolley, mainand auxiliary hoists, with a vacuum to remove dui't and dirtfrom the cabinets.' Use contact cleaner to clean relays,contactors, etc.

I
I
I
I
I
I
1
I
U

L
L
L
L
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:.6.0iý PERFORMANCE, OF'.WORK (continued)Pg3of1

6j. Wi c'ra'ne power off, perform the following: (continued)

6..:While cleaning thelcabinets,,visually inspect the electrical
connections on .the various componentsý for signýs of:loose
connections, Arcing, heating, -or pitting. :Any adverse 'con-,ditions found should be noted in the comments section of

-the data sheet supplied by the inspector. Make certain to
identify the exact component found unsatisfactory.

Also, check any critical mechanical bolted connections for,
tightness, i.e., flanged couplings,. motor leveling bolts,.

e-tc. Note any unacceptable results in the comments section.
6.1.3; Replace all air filters in the cabinets.
6.1.4 Visually inspect the festoon system for damage to wire,towing harness, and physical connection to junction boxes.

61.5 anpccdn tohte followauingciteryhisma. ntcbae
6. .5cInspect the main andauxiliacryhister magntcbae

6.1.5.1 Check the brake spring for the proper torque setting,S . 550 ft-lbs. The proper torque value can be checked
using the gauge accompanying the brake. To set thetorque, loosen lock nut 10, turn the adjusting screw9 (Figure 1) in or out until the head of the screw
is the same as the 550 ft-lbs indicator on the gauge..
Tighten lock nut 10 after adjustment which should
be 1-3/32 ± 1/8 inches from the head of the screw to
the block (8). This measurement is obtained from the
table in the operations manual.

4 =5-..----~

--- L

12. --- ---

16

1. Indicating paint 8. Spring block 13. Lining bolts
2. Indicating point 9. Torque adjusting 14. Shoe-clearance
3. Armature indicator screw clamrping bolt
4. Gap indicator" 1 0. Loclknut 15. Pivot in yoke
5. Manual rel.Ie ase bolt 11. Locknut 16. Adjustable pivot

arm6. Nut 12. Magnet-gnp
7. Torque gage 'adjustor

Figure 1
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6.0 PERFORMANCE OF WORK (continued)

6.1 With crane power off, perform the following: (continued)

6.1.5.2 If a torque adjustment
ance must be equalized
If the shoe clearances
pivot arm 16 in Figure
accomplish this.

is made, the brake shoe clear-
on both sides of the brake wheel.
are not-equal,. the adjustable
2 may be repositioned to

6.1.5.3 Verify that magnetic gap is correct.' The gap is correct
when the inner face of the armature lug 3 lines up
with the outer face of notch 2 as shown in Figure 2.
If it is necessary to adjust the magnetic gap, loosen -

-the shoe clearance clamping bolt 14 and nut 11. Turn
the adj'ustor 12 clockwise or counter- clockwise as
required. Tighten nut 11 and bolt 14:aft~er adjustment.

3-- 7 j 0 Kq
10 F --i 1 0

I1. Indtlrcmtin!J point B3. Sprintp blrork

2.lndic~t ring point 9. Torquet odijustin 9
3. Armolui~er indicutor 3crewi

4. Gop inldicotor 10. Lockniu t

5. Manuail relcuas bolt I). ILocknut

6. Nut 1. I wjre~n
7. Torque Cage odiustor

Figure 2

13 Lioinrg bolts

15. Pivot io yoke

16. Adjustcnblen pivot
a rm

6.1.6 Inspect the main and auxiliary hoist motors according to
the following criteria:

6.1.6.1 Remove the brush cover of the motor.

6.1.6.2 Inspect the brushes for wear, cracks, and chips. If
they are worn or cracked, replace them.

6.1.6.2.1 Inspect brush holders to ensure that this- brushes
move freely making firm even contact with the
commiutator.
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6.0 PERFORMANCE OF WORK (continued)

6.1.6 Inspect the main-and auxiliary hoist motors according toI the following criteria: (continued)

6.1.6.3 Lift the brus-hes from the commutator.
6.1.6.4 Inspect the brush pigtails for'a tight clean connection.

Remove-any-copper lodged in the face of the brush.r6.1.6.5 Clean the commutator with a lint-free, cloth to remove
carbon dust. Do not use any oils or lubricants. Note
signs of arcing and unusual conditions.. If minorI pitting is noted, the commutator may be polished with
a commutator cleaner to remove the flaws

6.1.6.6 If necessary, clean the motor of carbon dust with aI vacuum cleaner.

6.1.6.7 With the brushes still removed, megger the motor field
reading sih al be 1ol megoh.iimmacetal
winding wih al 500vol megger. Mnmmacpal

6.1.6.8 Megger the armature windings with 500-volt megger.
Minimum acceptable reading shall be 1 megohm.

6.1.6.9 Replace the brushes in their holders onto the commutator.

-6.1.6.10 At this time close the cab breaker, start the hoist
motors, and operat 'e. Verify motor speed does not exceedL. 2,340 rp by using the tachometer or the strobe light.
Optimum setting is 1,800 to 1,900 rpm. Inspect com-
mutator and brush action. Commutation should be smooth.
with little sparking. Jumping brushes give advance.
warning of commutator surface deterioration.

6.1.6.11 Notify the Engineering Section to condut-tvibration tests
in accordance with TI 31.2. Note any unusual noise and
vibration in operation of the ho 'ists. Test results should
be included as part of this MI.

6.1.7 Inspect trolley and bridge motors.. Collector rings, ,brushes,...
brush holders, and brush studs should be examined for wear and
dust accumulation. Veri 'fy motor speed is below 2,340 rpm by
using the tachometer or the strobe light. Optimum setting is.
1,800 to 1,900 rpm.

6.1.7.1 Open the cab breaker and megger trolley motor and bridge.
motors. Minimum acceptable reading shall be 1 megobin.
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6.0 PERFORMANCE OF WORK (continued)

6.1 With crane power off, peivtrm the following: (c'ontinued)

6.1.8 Inspect operation of solenoid brakes on trolley and bridge
drive motor. Each bridge drive motor will have one brake
andleach trolley motor two brakes. These are parking brakes
and are not intended to stop the crane bridge or trolley.

6.1.8.1 Refer-to Figure 3. As the lining wears, the travel of
the core (2) increases until it fails to pull down and
release the brake or until level (3) strikes the under-
side of th~e crosspiece (8) or stop (21). It is then
necessary to take up on nut (7) to bring the travel of
the core (2) down to the minimum necessary to release
the shoes. This .also brings the spring (12) back to
its original value. Adjust screw (5) to equalize the
shoes and nut (14) to adjust braking intensity. This is
found from the motor torque. The motor torque is-found.I
by multiplying the hp by 5,250, then dividing by the
full load speed. Using this value, the table in the
operations manual shows the spring on the bridge brakes
should be 1-29/32 ± 1/8 inches and on the trolley, spring,
length should be 2-1/8 ± 1/8 inches;ý The solenoid gap
should be 1/2.+- 1/8 inch for both trolley and bridge.
Solenoid gap is defined as the distance the plunger travels I
from deenergized to the energized position.

~'~' 14

***' 20

Figure 3



WBNP
111-271.4
Page 7 of 10
Revision 0

6.0 PERFORMIANCE OF WORK (continued)

6.2 With crane power on, perform the following:

6.2.1 Verify that all space heaters are working either physically
or electrically. The heaters will not. be on while the
hoists are running.

.6.2.2 Check all crane-running lights for operability. (Exercise
extreme caution in rebulbing; Do not drop bulbs in
reactor pit, spent fuel cavity, etc.)

6.2.3 Open all hoist limit switches (on the trolley),.check the
physical condition of each switch, operate the switch
manually and verify the mechanical operability.

6.2.4 Check the digital scoreboard for operability by'plicing the
scoreboard switch in the test position. All segments should
light. Replace bulbs as necessary (Sylvania 44).

6.2.5 In accordance with Standard Practice WB7.4.3, certain safety
.checks must be made annually. These can and should be done
at the regular annual maintenance intervals. The following
will enable the user of this MI1 to accomplish these.

NOTE: Record all wire lifts on a temporary condition log.

6.2.5.1 Verify the phase reversal/phase loss relay is
operating to allow the dc machines to generate or run
correctly. Check of this may be done by removing one
of the main disconnect phases for any hoist of the
crane. Removal will simulate a phase loss. Phase.
*reversal can be accomplished by actually reversing any
two phases at these same points. With crane power off
at the main disconnect, reverse Ll and L2 at the main
hoist cabinet. Reverse L1 and L2 in auxiliary hoist
cabinet. Turn the main disconnect 'on and try to operate
*the main hoist. Try to operate auxiliary hoist. Turn
off main disconnect. Restore ma-in hoist phase rotation,
i.e., Li to Li and L2 to L2. Return auxiliary hoist
phase rotation to normal by replacing Ll to Li and L2'
to L2.

6.2.5.2 Check overspeed operation by manually operating the
centrifugal overspeed switch while the hoist is
operating at slow speed.

6.2.5.3 Open the cab disconnect and remove the instantaneous
overcurrent relays for the main and auxiliary hoist-
by lifting 3DP3 and 5DP4 for the main hoist and 4DP3
and 4DP4 for. the auxiliary hoist. Have the IORs
calibrated by the Field Services Group, using a dc
Multi.-Amp test set or dc arc welder, to set the
pick-up at 425 ± 2

.7
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6.0 PERFORMANCE OF WORK (continued)

6.2 With crane power on, perform the following: (continued)

6.2.5.3 (continued)

percent amps. A calibration sticker should be placed
on the relays. Replace the relays and their leads.

6.2.5.4 Remove the field loss relays on the main and auxiliary
hoist by lifting 3G12 and 3G13 for the main hoist and
4G12 and 4G13 for the auxiliary hoist. Have the FLRscalibrated by PSO to set the pick up at 3.0 ± 2 percent
amps and drop out at 85 percent of the minimum field.
Acalibration sticker should be attached to the relays..Replace the relays and their leads.

6.2.5.5 Close the cab disconnect and verify electrical operation
of all main and auxiliary hoist limit switches.

6.2.5.6 Dynamic braking can be checked by lifting a load

approximately 12 inches off the floor, shutting thehoist down, and then manually releasing the brakes.
The total weight need not be great, possibly 10-per-
cent rated. The crane must lift the weight, position-
ing itself away from major equipment, fuel pit, andother features. The crane must then be turned off.
Two people must then manually release the hoist brakes.
The deceleration of the load indicates that the braking
is working properly.

6.2.5.7 Inspect hoisting wire ropes including those portions
normally hidden from view. Take measurements asnecessary to establish the amount of wear on the wireropes. These measurements can be checked against base-line data for acceptance.- Wire rope is acceptable foruse if none of the following conditions are found.

Nominal Reduction Nominal ReductionDiameter Greater Than Diameter Greater Than

Up to 5/16" inc. 1/64"1 7/811 - 1-1/8"f 1/161"
3/8" -1/2#1 1/32" 1-1/4" - 1-1/2" 3/32"b9/16" - 3/4"1 3/64"

b. Wear of one-third the original diameter of outside
individual wires.

C. Individual wires broken, 13 random in one rope or
4 broken .n one strand in one rope lay.
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6.0 PERFORMANCE OF WORK (continued)

j6.2 With crane power on,- per~f~iithe following: (continued)

d. Corroded or broken wires at end connection.

e. Corroded, cracked, bent, worn, or improperlyapplied end connections.

f. Kinking, crushing, cutting, unstranding, or
-any other damage resulting in distortion ofthe rope structure.

g. Exposure to temperature sufficient to discolor
the wire *or cause deterioration of any portion-
of the wire rope structure.

6.2.5.8 A lOO-percent load test shall be performed aftera wire rope replacement on the affected hook. Therope must be broken in before the lOO-percent
load lift. See manufacturers data and/or Attachment
A of DPM N74M15.

6.12.5.9 Respective crane hooks will be inspected for defectsby the crane inspector. Results will be documentedand made a part of this Maintenance Instruction.

6.2.5.10 Visually inspect all structural members for obviousdefects such as deformation, cracks, corrosion andloose fasteners.

6.2.5.11 Inspect rails for alignment, flat spots, and
looseness.

6...2.5.12 Check lubrication levels in gear boxes andhydraulic brakes and check if greas-ing is required.

6.2.5.13 Check sheaves and drums for wear using groove
wear indication gauges.

6.2.5.14 Check mechanical parts for defects such as drumsand sheaves, worn or cracked parts-such as 'pins,bearings, shafts, gears, rollers, linings, andlocking and clampin deices.

6.3 Clean the c-rane and remove all. work materials.

6.4 Notify the shift engineer or his designated representative uponcompletion of this instruction.
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7.0 DOCUM4ENTATION

Completion of this MI shall be documented by use of a form TVA 7885,- f
"Crane Inspection" or a similar form for that purpose...
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10PURPOSE AND APPLICABILITY

The purp'ose of this instruction is to describe the procedure for the
periodic inspection of the standby hoist in the Auxiliary Building.
(a l1ýst of these hoists is given in Appendix A.) Thes-e hoists shall
be inspected per this instruction every six months. This instruction
can be performed with the reactor in any mode.

2.0 REFERENCES

2.1 AI-6.4

2.2 DPM N74M15

2.3 DPM N80E3

2.4 ANSI 30.16

2.5 HCI-M7

2.6 Yale Instruction Manual

2.7 TVA drawings 44N387, 44N388, and 44N389.

3.0 PREREQUISITES

3.1 QC will be needed for hook inspection.

3.2 Coordinate the performance of this instruction with the shift engineer.
.Obtain.SE's signature on initiating MR.

3.3 Contact Health Physics' personnel to determine the applicable health
physics requirements. AIJARA shall be used.

3.4 Inspection shall be made by per Isonnel who are familiar with
the operation of these cranes.

ý4.0 PRECAUTIONS

4.1 The responsi~ble. foreman shall review the task to be performed to
ensure that ALARA requirements (AI-2.7) have been considered.

4.2 Before performance of this instruction, all personnel involved shall
be familiar with HCI-M7.

*4.3 Before working on hoist, the following steps shall be taken:

4.3.1 *Main power breaker to hoist shall be tagged out (AI-2.12).

4.3.2 if maintenan-te personnel can not be clearly seen from
controller, an "Out of Order" sign shall be placed on
the control pendant.
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4.4 After maintenance work on hoist, all guards and safety devices

shall be reinstalled prior to operation of hoist.

5.0 PREPARATION OF WORK

5.1 A qualified hoist operator is needed (MSL-36).

5.2 A QC inspector is needed for magnetic particle test of hook.

5.3 All hoist inspected shall have a separate checklist.

5.4 Complete checklist as work is performed.

5.5 M.T. test on hook shall be documented on TVA form No. 7440A and

attached to checklist.

6.0 PERFORMANCE OF WORK-

6.1 Perfo rm frequent inspection on hoist. This inspection shall be
performed by a qualified hoist operator (MSL-36, per AI-6.4).

6.2 Inspect-hoist, trolley and monorail for Loose bolts, rivets,
.cracks, 'or any other structural damage.

6.3. Inspect all sheaves for cracks or excessive wear.

6.4 Inspect all moving parts (wheels, shafts, gears, etc.) for
excessive wear, cracks, or distortion.

6.5 Inspect brakes (linings, pawls, ratches, etc) for wear. See
Appfendix* B.

6.6 Inspect electrical apparatus for signs of pitting or deterioration
of control contractors, limit switches, etc.

6.7 Check and set limit switches (under no load conditons) per Appendix C.

6.8 Inspect for excessive wear of lower flange on monrail.

.6.9 Inspect drum for wear (use circumference gage).

6.10 Inspect hook for more than 100 twist or throat opening of 15%.
See Appendix D.

6.11 QC inspector to perform magnetic particle or dye penetrant test on
hook. This inspection shall be performed in accordance with
DPM N80E3 (N-MT-i or N-PT-i). Record of inspection will be a~ttached
to this MI data sheets for that hoist.
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6.12 Qualified

6.12.1

.6.12.2

6.12.3

6.12.4

6.12.5

.6.12.6

6.12.7

6.13 Lubricate
gear case

rigger (MSL-18) shall inspect the wire rope as follows:

Rope diameter for reduction per Appendix.E.

Wear of one-third the original diameter-of the outside
individual wire..

individual broken wires per Appendix E.

Corroded or broken wiresý at end'connections.

Corroded, cracked, bent, worn, or improperly applied
end connections.

Kinking, crushing, birdcaging, or other damage to rope.

Any''discoloration due to temperature.

hoist per Appendix F (include wire rope). If oil inside
is dirty, replace all oil. QC to verify proper oil.
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LIST OF STANDBY

APPENDIX A

HOISTS IN AUXILIARY BUILDING

ID No.

0-HST-271-ABI

O0-HST-271-AB1O

Or -HST-271-AB1l2L

0 -HST-271-AB12

q 0-HST-271-AB13 L

0-HST-271-AB14

0-HST-271-AB15

0-HST-271-AB16

0-HST-27 1-AB18

0-HST-27 1-AB19

0-HST-27 1-AB20

0-HST-271-AB21

O-HST-271-AB45

0-HST-27 1-AB45

.0-HST-27 1-AB6

0-HST-27 1-AB7

O-HST-27 1-ABS

O-HST-271-AB9

Location

A12U/737

AST! 737

A4U/772

A11T/737

A9W/737'

A12V/772

-A4X4/ 786

A5V/ 692

A9W/ 676

A14Q/713

Al 4R/ 692

A1OR/692

Al OR!737

AlOQ/737

A4U/ 737

A5U/ 757

A3S/ 772

A11U/757

A13S/ 772

Type

.3 ton, Yale,

5 ton, Yale,

5 ton, Yale,

Ston, Yale,

5 ton, Yale,

5 ton, Yale,

5 ton, Yale,

5 ton, Yale,

5 ton, Yale,

5 ton, Yale,

5 ton, Yale,

5 ton, Yale,

5 ton, Yale,

5 ton, Yale,

-3 ton, Yale,

3 ton,_ Yale,

6 ton, Yale,

3 ton, Yale,

6 ton, Yale,

fl/N--LC3F23S20

M/N.LDSH2SS2O

MI/N LD5H44S20

Ml/N LD5H25S20

M/N LD5H25S20

MIN LD571{44S20

M/N FEW5-SOST 315/12D2

fl/N LD5H25S20

M/N LDSH16S2O

MIN LD51125S20

fl/N LDSH25S2O

Ml/N LD5H44S20/7

Ml/N LD5H25S20

Ml/N LD5H25S20

MIN LC3F23S20

sidewinder trolley.

Ml/N LE6F31E24

Sidewinder trolley

fl/N LE6F31E24

I
I
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APPENDIX B

Hook Dimensions

CE AND CA SERIES (Cable King)
ELECTRIC AND AIR HOIST
WIPE ROPE_____ _____

CHASSIS
CAPACITY (Where Used) NORMAL MAXIMUM

1/2 PD & LB. 1 1/32 1 7/32
1 PB,LB & PC 1 5/32 1 27/64

1LC 1 5/16 1 37/64
2 LC. 1 5/16 1 37/64
2 PC & P 1 17/32 1 51/64ý
3. PO&L10 1 31/32 2 1/4

5,6 & 7 1/2 D & E 1 :31/32 2 11/32
15 E 3 1/2 4 9/64ý

Load Brake, Disc Wear Chart
For Electric And Air Hoists

MAXIMUM
MODEL A DIMENSION WEAR ALLOWED

CE AND CA SERIES (Cable King 3/16 1/16 NEW BRAKE DISC
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APPENDIX C

LIMIT.SQITCHES

1. PADDLE OR WEIGHT TYPE UPPER LIMIT SWITCH

After the hoist is determined to be running in-the proper direction,
lower the hook to approximately eight feet (8') below the hoist. Check
the limit switch by running the hook upward and lifting the paddle or
weight by hand. When the paddle or weight is lifted from one-half
inch (½") to two inches (2") tjhe hoist should cut off.-.Any further lifting
of the paddle or weight should close the lowering circuit and cause the
hook to lower.

2. TRAVELING NUT UPPER AN]) LOWER LIMIT SWITCH

~Check the adjustment of t he upper and lower traveling nut limit switches
by inching the bottom block to the upper and lower positions. The extreme
upper limit is at a point just before the upper plugging limit switch
is tripped and the extreme lower limit is in a position where there is
no less than 1½ laps' of rope remaining on the drum. The upper and lower
limits can be set at any point between these two extremEi_,. To adjust
these switches, or set them at othe-r desired levels, remove the cover

of the switch. Run the unit-down noticing the switch toward which the
nut travels. Stop the. bottom block At the desired lower limit and remove
the flat plate under the nuts. Move the nut nearest the switch until
it bears against the switch operating lever. Now move the nut gradually
until the switch is heard to trip. Replace the flat plate., Repeat the-
above to set the upper limit.
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APPENDIX D

Sta~rn -pec

bim.

Prick Punch Marks

Twisted Hook

FIG 4 Inspection of Crane Hooks

1. No visible transverse cracks permitted in the area
shown or in the hook shank.

2. Measure (AA) between prick punch marks. Re place the
hook if (AA) measures more-than 15% original throat
gage stamped on hook.

-3. If hook is twisted more than 100, hook shall be
replaced.
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APPENDIX E

WIRE ROPE INSPECTION

.All-wire rope is to be inspected and a dated inspection report maintained.
Wire rope should be replaced if any of the following cond~tions are noted.

1. Six randomly distributed broken wires in one rope lay, or three
broken wires in one str-and in one rope lay.

2.. Wear of (1/3) one third of the original diameter or outsideJ
individual wires.

3. Kinking, crushing, birdcaging or any distortion of the wire rope.

4. Evidence of heat damage.

- 5. Reductions from nominal diameter of more than:J

NEW ROPE DIAMETER MAXIMUM REDUCTION

5/16" and under 1/64"
.3/8" thru, 1/2" 1/32"
9/16", thru 3/4"1 3/64'"
.7/8" thru 1/8" 1/16"
1V" thru 1k". 3/32"

6. Rope sockets should be inspected for broken wires. If broken wires
lare noted',,the rope should be replaced.

CAUTION REPLACEMIENT WIRE ROPE SHOULD BE THE SAME SIZE, GRADE AND
CONSTRUCTION AS THE:ORIGINAL WIRE ROPE. AFTER WIRE ROPEI
REPLACEMENT CHECK FOR PROPER LIMIT SWITCH OPERATION.

CAUTION ýROPE PILE--UP ON THEHOISTING DRUM WILL SEVERELY DAMAGE
THE HOISTING ROPE. IF THIS CONDITION-IS NOTED THE HOISTING
ROPE ,SHOULD BE INSPECTED ACCORDING TO THE PARAGRAPH ON WIRE
'ROPE INSPECTION. If DAMAGED-ROPE IS FOUND,. CHECK DRUM AND
FRAME MEMBERS FOR DAMAGE.

HOW TO MEASURE WIRE ROPE

The correct diameter of a wire rope is the diameter of a circumscribed
circle which will enclose all the strands. -If is the largest cross-sectional
measurement as illustrated below. The measurement should be malde carefullyLwith calipers. The illustrations below show the correct and incorrect method
of measuring the diameter of wire rope.L

correctincorrect
true diameter
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I - APPENDIX F

I LUBRICATION DATA

Gear Case (Hoist); ATF-FS; Fill to top plug hole.

Wire Rope,- FGC-2; Light coat..

HTR Linkage; STO-1; Light coat.

Wheel gear and-pinion; FGC-2; Light coat.

IGear Case. (Trolley);. TL-140; Level.,with fill hole -side.

All grease fittings; GP-1, 2 pumps.
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DATA PACKAGE COVER SHEET

Reference MR No.

Performed by:

Tit

Crack inspection of hook by

Results reviewed by:

.Re~sults reviewed and approved

Electrical review

IFQE review

-.QC Inspector

System Engineer Date

M1. M1. Supervisor Date

E. M. Supervisor Date

,YQE Supervisor Date

Return to 1.11.

REMARKS:

HOIST INSPECTED:

Date

Date

I
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PERIODIC INSP ECTION OF STANDBY HOIST
IN THE AUX;.I-ARY BUILDING

- CHECKLIST

Hoist' ID. No. 0-HST-271-AB1
Needs
Attn. Initial Date

6.1 Frequency inspection

6.2 (Loose bolts, cracks) structure

6.3 Sheaves

.6.4 Moving parts

6.5 Brakes

6.6 Electrical

.6.7 Limit switches

6.8 Mo norail lower flange

6.9 Drum

.6.10 Hook____ in throat opening

6.11 Hook TVA form 7440A attached.

6.12 Wire, Rope____ in diameter

6.13 Lubrication

COMMENTS:
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PERIODIC INSPECTION OF STANDBY HOIST
IN THE A W LIARY BUILDING

CIMIECc ST

Hoist ID No. 0-HST-271-ABIO

OK
Needs
Attn. Initial Date

6.1 Frequency inspection -

6.2 (Loose bolts, cracks) structure

6.3 Sheaves

6.4 Moving parts

6.5 Brakes

6.6 Electrical

6.7 Limit switches

6.8 Monorail lower flange

6.9 Drum

6.10 Hook____ in throat opening-

6.11 Hook TVA form 7440A attached

6.112 Wire Rope____ in diameter

6.13 Lubrication

COMMENTS:.

L
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PERIODIC INSPECTION OF STANDBY HOIST
IN THE AUXWIARY BUILDING

CHECKLIST

Hoist"ID No. 0-HST-27 1-ABi11

I
fT

I
I
I
4.

I
I

Needs
Attn. Initial

61Frequency inspection

6.2 (Loose bolts,, cracks) structure

.6.3 Sheaves

6.4 Moving parts

6.5 Brakes

.6.6 Electrical'

.6.7 Limit switches

6.8 Monorail lower flange

6.9 Drum

6.10 Hook____ in throat opening

6.11 Hook TVA form 7440A attached.

.6.12 Wire Rope____ in diameter

6.13 Lubrication

COMMENTS:

Ox Date
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PERIODIC INSPECTION OF STANDBY HOIST
IN THE AUXILIARY BUILDING

'CHECKLIST

Hoist ID No. 0-HST-271-AB12

OK
Needs
Attn. Initial Date

6.1 Frequency inspection

6.2 (Loose bolts, cracks) structure

6.3 Shea ves

6.4 Moving parts

6.5 Brakes

6.6 Electrical

6.7 Limit switches

6.8 Monorail lower flange

6..9 Drum

6.10 Hook____ in throat opening

6.11 Hook TVA form 7440A attached

6.12 Wire Rope____ in diameter

6.13 Lubrication

COMMENTS:
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PERIODIC INSPECTION OF STANDBY HOIST
IN THE AUXILIARY BUILDING

CHECKLIST

Hoist ID No. 0-HST-271-AB13

OK
Needs
Attn. Initial Date

6.1 Frequency inspection

6.2 (Loose bolts, cracks) structure

6.3 Sheaves

6.4 Moving parts

6.5 Brakes

6.6 Electrical

6.7 Limit switches

6.8 Monorail lower flange

6.9 Drum

6.10 Hook____ in throat opening

6.11'Hook TVA form 7440A attached

.6.12 Wire Rope____ in diameter

6.13 Lubrication

COMMENTS:
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PERIODIC INSPECTION OF STANDBY HOIST
IN THEf AUXLLIARY BUILDING

Hoist'-ID.No. . -HST-271'-AB14

OK
Needs
,Attn. Initial

6.11 Frequency i -nspection 7

6.2' ý(Loose bolts, cra cks) structure

6._3.:Sheaves

ý6.4 Moving parts

6.5. Brakes

.6.6 Electrical

6.7 Limit switches

6.8 Monorail lower flange

6.9 Drum

6.10 Hook____ in throat opening

6.,11.Hook TVA form 7440A attached

6.12 Wire Rope____ in diameter

6.13'Lubrication

COMMfENTS:

Date



AT1 iLLL. nial Date
6.1 Frequency inspection 

____

.6.2 (Loose bolts, cracks) structure ____

6.3, Sheaves-

ý6.4 Moving parts 
____

6.5 Brakes

- 6.6 Electrical

6.7 Limit switches

68 Monorail lower flange ____ ____

69 Drum

6.10 Hook_____ in throat opening ____ _____ ____

ý6.11 Hook TVA form 7440A attached____

6.12 Wire Rope____ in diameter ____ ____

.6.13 Lubrication

COMMIENTS:

17
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PERIODIC INSPECTION OF STANDBY HOIST
IN THE AUXILIARY BUILDING

CHEI~JST

Hoist ID No. 0-HST-271-AB15

Needs
n'J1
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PERIODIC INSPECTION OF STANDBY HOIST
IN THE AUXILIARY BUILDING

~CSXLIST

Hoist ID No. 0-HST-271-AB16

Ox
Needs
Attn. Initial

.6.1 Frequency inspection

.6.2 (Loose bolts, cracks) structure

6.3 Sheaves

6.4k Moving parts

6.5 Brakes

6.6 Electrical

6.7 Limit switches

6.8 Monorail lower flange

6.9 Drum

6. .10 Hook____ in throat opening

6.11 Hook TVA form 7440A attached

6.12 Wire Rope____ in diameter

6.13 Lubrication

COMMENTS:

18

Date

,.. I ý 'ý W .", -I.: ý' ý " b .ýý . ý'
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PERIODIC INSPECTION OF STANDBY HOIST
IN THE AUXILIARY BUILDING

CHECKLIST

Hoist ID No. 0-HST-27 1-AB18

6.1 Frequency inspection

6.2 (Loose bolts, cracks) structure

6.3 Sheaves

6.4 Moving parts

6.5 Brakes

6.6 Electrical

6.7 Limit switches

6.8 Monorail lower flange

6.9 Drum

,6.10.Hook____ in throat opening

6.11 Hook TVA form 7440A attached

6.12 Wire Rope____ in diameter

6.13 Lubrication

COMMENTS:

OK
Neees
Attn. Ini-tial Date
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PERIODIC INSPECTION OF STANDBY HOIST
IN THlE AUXILIARY BUILDING

CHECKLIST

Hoist ID NO. 0-HST-271-AB19

OK
Needs

6.1 Frequency inspection____

6.2 (Loose bolts, cracks) structure

6.3 Sheaves

6.4 Moving parts

6.5 Brakes

6.-6 Electrical

6.7 Limit switches

6.8 Monorail lower flange 
____

6.9 Drum

6.10. Hook____ in throat opening ____ _____ ____

6.11.Hook TVA form 7440Aýýattached____

'6.12 Wire Rope_ ___ in diameter 
____

6.13 Lubrication

COMMENTS:

20
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'PERIODIC INSPECTION OF STAN~DBY HOIST
IN THE AUXILIARY BUILDING

CHECKLIST

Hoist ID No. O-HST-271-AB20

OK
Needs
Attn.

6.1 Frequency inspection

6.2 (Loose bolts, cracks) structure

6.3 Sheaves

6.4 Moving parts

6.5 Brakes

6.6 Electrical

6.7 Limit switches

6.8 Monorail lower flange

6.9 Drum

6.10 Hook____ in throat opening

6.11 Hook TVA form 7440A attached

6.12 Wire Rope____ in diameter

6.13 Lubrication

COMMENTS:

Initial Date
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PERIODIC INSPECTION OF STANDBY HOIST
IN THE AUXILIARY BUILDING

CHECKLIST

Hoist ID No. O-HST-271-AB'21

OK
Needs
Attn. Initial Date

6.1 Frequency inspection____

* 6.2 (Loose bolts, cracks) structure ____

6.3 Sheaves

6.4. Moving parts 
____

6.5 Brakes

6.6 Electrical

6.7 Limit switches

6.8 monorail lower flange ____ ____

6.9 Drum

6.10 Hook____ in throat opening ____ _____ ____

.6.11 Hook TVA form 7440A attached____

6.12 Wire Rope____ in diameter ____ ____

'6.13 Lubrication

COMMIENTS:

22
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PERIODIC INSPECTION OF STAN~DBY HOIST
IN THE AUXILIARY BUILDING

CHE CKLIST

Hoist" ID No. O-HST-271-AB3

6.1 Frequency inspection

62 (Loose bolts, cracks) structure

6.'3 Sheaves

6.4 Moving parts

*6.5 Brakes

6.6 'Electrical

6.7 Limit switches

6.8 Monorail lower flange

6.9 Drum

6.10 Hook____ in throat opening

6.11 Hook TVA form 7440A attached

6.12 Wire Rope____ in diameter

6.13 Lubrication

COMMENTS:

Needs
Attn. Initial DateOK

I

I

I
I
I
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PERIODIC INSPECTION OF STANDBY HOIST
IN THlE AUXILIARY BUILDING

CHEMMLST.

Hoist ID No. O-HST-271-AB45

I -

I.
F
I?
I
I
I

I
1

Needs
Attn. Initial

6.1. Frequency inspection

6.2 (Loose bolts, cracks) structure

63Sheaves

6.4 Moving parts

61.5 Brakes

6.6 Electrical

6.7 Limit switches

68Monorail lower flange

6.9 Drum

6.10 Hook____ in throat opening

6.11 Hook TVA form 7440A attached

'6.12 Wire Rope____ in diameter

6..13 Lubrication

COMMENTS:

OK Date
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PERIODIC INSPECTION OF STANDBY HOIST
IN THE AUXILIARY BUILDING

CHRKLI ST

Hoist. ID No. 0-HST-271-AB5

OK
Needs
Attn. Initial Date

6.1 Frequency inspection -

6.2 (Loose bolts, cracks) structure

.6.3 Sheaves

6.4 Moving parts

6.5 Brakes

6.6 Electrical

6.7 Limit switches

68Monorail lower flange

6.9 'Drum

6.0Hook____ in throat opening

6.1Hook TVA form 7440A attached

6.12 Wire Rope____ in diameter

6.13 Lubrication

COMMENTS:

U
h
I
L
L
L
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PERIODIC INSPECTION OF STANDBY HOIST
IN THE AUXILIARY BUILDING

CICKLIST
Hoist ID No. 0-HST-271-AB6

62 Frequency inspection

.ý6.2 (Loose bolts, cracks) structure

.6.3 Sheaves-

6.4 Moving parts

:6.5 Brakes

6.6 Electrical

6.7 Limit switches

6.8 Monorail lower flange.____

6.9 Drum

6.10 Ho~ok____ in throat opening 
____

6.11 Hook TVA"Torm 7440A attached, 
____

6.12 Wire Rope____ in diameter 
____

6.13 Lubrication

COMMENTS:

'Needs
OK
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PERIODIC INSPECTION OF STANDBY HOIST
IN THE AUXILIARY BUILDING

CHI~KLIST

Hoist ID No. 0-HST-271-AB7

Ox
6.1

-6.2

6.3

6.4

6.5

6. 6

6.7

6.1o

6.11

6.12

6.13

Needs
Attn. Initial

Frequency inspection

(Loose bolts, cracks) structure

Sheaves-

Moving parts

Brakes

Electrical

Limit switches

Monorail lower flange

Drum

Hook____ in throat opening

Hook TVA 'form 7440A attached

Wire Rope____ in diameter

Lubrication

COMMNENTS:

27

Date



WBN
MI-271.5
Page 18*of 19
Revision 0

PERIODIC INSPECTION OF STANDBY HOIST
IN THE AUXIý W Y BUILDING

CHECKLIST

Hoist lID No.

6.1

6.2

6.3

6..4

S6.5

6.6

6.7

61.8

6.9

6.10

6.11

0-HST-27 1-AB8

Frequency inspection

(Loose bolts, cracks) structure

Sheaves

Moving parts

Brakes

Electrical

Limit switches

Monorail lower flange

Drum

Hook_____ in throat opening

Hook TVA form 7440A attached

16.12 Wire Rope__ __

6.13 Lubrication

COMMENTS:

in diameter

OK
Needs
Attn. Initial Date
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PERIODIC INSPECTION OF STANDBY HOIST
IN THE AUJILIARY BUILDING

C1ACKLIST

Hoist ID No. 0-HST-.271-AB9

OK
Needs
Attn. initial Date

6.1 Frequency inspection--

6.2 (Loose bolts, cracks) structure-

6.3 Sheaves 
____

6.4 Moving parts 
____

6.5 Brakes 
____

ý6.,6 Electrical ____

6.7 Limit switches____

6.8 Monorail lower flange 
____

6.9 Drum____

6.10 Hook_!, in throat opening ____

6.11 Hook TVA form 7440A attached 
____

6.12 Wire Rope.,_ in d iameter ____

6.13 Lubrication 
____

COMMENTS:-

29
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1.0 PURPOSE AND APPLICABILITY

The purpose of this instruction is to describe the procedure for performing
* - the annual inspection of the following .(large overhead crane): 1-CRN-270-Tl,

2-CRN-270-TI, 0-CRN-27 i-Al.

2.0 REFERENCES

2.1 DPM N74M15 rev. 10/28/82

2.2 ANSI 30.2 -2.1.3 and 30.2-2.4.1

2.3 AI-6.4 Rev. 0 (1/3/83)

3.0 PREREQUISITES

3.1 Contact the Power Service Shop's Crane Inspector.

4.0 PRECAUTIONS

4.1 Care should be taken to insure that crane will not be operated with
people on crane.

4.2 Gloves should be worn when handling wire rope.

43Care should be taken so as not to create a fall hazard.

5,.0 PREPARATIONS FOR WORK*

.5.1 Power Service Shop's Crane Inspector shall perform this inspection..

6.'01 PERFORIIANCEOF WORK

6,.1- Theý Power iService Shop's Crane Inspector shall be -contacted and
scheduled to pefr he anual inspection.

.6.2 The Crane Inspector shall document his inspection on Form TVA 7885
(DF&H- 6 -8 "ranre inspection.*"

6. 3 The'-annua1 crane inspection 'shall include the. following .items:

6..1 A frequencyý inspection

6.3.2 A monthly inspection

6.3.3 All structural components (bolts,, rivets, weld, etc.),for,
cracks, corrosion, looseness, etc.

6.3.4 AIL sheaves arid drums for excessive wear or cracks;7
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6.3.5 All bearings, shafts, gears, rollers, pins, locking andI

clamping devices for wear, cracks or distortion

6.3.6 All brakes and braking. systems for excessive wear

6.3.7 'All wire rope shall be inspected for the following:

6.3.7.1 Reduction of rope diameter

6.3.7.2 Broken wires

6.3.7.3 Worn outside wires

6.3.7.4 Corroded or broken wires at end connections

.6i.'7.5 Corroded cracked, bent, worn, or improperkly applied
end connections

6.3.7.6 Kinkin g, crushing, cutting, unstranding, or any other 1
-damage resulting in distortion of the rope structure.-

6.3.7.7 Exposure to temperature sufficient to discolor the
wire rope or cause deterioration of any portion of the
rope

6.3.7.8 Proper amount of lubricate. on rope.

6.3.8 Dye penetrant on magnetic particle. Test shall be
performed on all hooks..

6-.9.9 Hook inspection for throat opening at.15% or less and twist of
10 degrees or less.

6.3.10 Load indicators over their full range for any significant
inaccuracies.

6.3.11 Electrical apparatus for signs of any deterioration of
controllers, master switches, contacts, limit switches,
and pushbuttons.

6.3.12 'licrtr~ical motors, MG sets, dIrive units, control cabinets,
etc., for proper performance.L

6.4 Data Cover Sheet

6.4.1 There shall be one cover sheet per crane inspected.L
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f 
DATA '-O)VER SHEET

ANNUAL INSPECTION OF LARGE OVERHEAD CAE

C r a n -I D --- - ---- - ---- _ _ _ _ R e f e r e n c e M IR N o . _ _ _ _ _ _ _

P e rfo rm e dI b y 
T i t e'a

Caeispector 
D te-f--

Inspector's Check .list Attached (TVA Form 7885) Iiil /D tIn IDt
Mechanical Review

M. M. System Engr. Dt

'Electrical Review 
__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

E. M1. System Engr. Date

QE Review7

QTE -Supervisor D a te

Return to Mechanical Maintenance Section

Remarks:

--- --- -- ---



WATTS BAR NUCLEAR PLANT

MAINTENANCE INSTRUCTION

MI-68. P

REMOVAL AND REPLACEMENT-
OF REACTOR VESSEL HEAD AND

ATTACHMENTS

UNIT 1 OR 2

CURRENT REVISION LEVEL 5

Prepared By S. M. Anthony/R. H. Mills

Revised By L. E. Ottinger

Submitted By

PORC Review Date_______

Approved By __!4
Sup~erint~endent-

IC Document Control Unit, 1520 CST2-C
IU NRC

vlt 1C Nuclear Safety Review Staff
1C Plant Master File

-Plant Superintendent
Asst Plant Supt (Operations)
Asst Plant Supt (Maintenance)
Adm Services Supervisor
Asst Mechanical Maint Supv-

___Chemical Laboratory
___Chemical Unit Supervisor

2C- Chief, Nuclear Training Branch
Compliance Unit
DPSO-WBN
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PUNCHLIST

f1. Obtain two "full-down" measurements for the upper internals from
bench marks on the refueling machine. The two point-s on the upper
internal are shown on figure 16. Record the acceptable measurementf on Data Sheet E in appendix A.

2. Obtain base line dimensions for the CRDM seismic tie rods. Record

on Data Sheet D in appendix A.

3.. ASIIE Code, Section XI, has various requirements for periodic inspec-
tion of welds, bolting materials, piping, etc. A determination should
be made as to who will track the inspection requirements and how the

inspections will be coordinated with the performance of this HI.

SignatureDate'
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1.0 PURPOSE AND APPLICABILITY

I. This instruction defines the methods and procedures to be utilized in
preparing the reactor vessel,,j.eactor cavity, and refueling cavities
for normal refueling a~ctivities. Also covered are reassembly of all,
components for normal operation following refueling. This instruction
can be performed when the reactor is in modes 5 or 6.

fThe scope of maintenance tasks required prior to normal refueling is
briefly outlined below (not necessarily in sequence).

11. Removal of CRDM missile shields (3 top blocks & 3 gate blocks)
2. Lowering CRD1I cable support, removal of turnbuckles (4), and

disconnecting cables (3 trays on swing booms)

I3. Removal of CRDII seismic platform turnbuckles (6)

4. Removal of UHI restraints (4) and restraint beams (2)

5. Removal of UHI snubbers and brackets (24)

6. Removal of UHI mirror insulation (4 pipes)

7. Removal of UHI spring hangers (3)b 8- Removal of UHI valves (4)

9. Disconnecting instrumentation and removal of instrument port conoseals

110. 'Removal of head flange mirror insulation

[11. Installing cavity seal ring

12. Changing gasket on nozzle inspection covers (8)

113. Installing plugs and gaskets on refueling cavity drains (2)
14. Removal of fuel transfer tube blind flange

[15. Cleaning (hydrolazing) of reactor cavity and refueling cavity
(walls and floors)

I16. Detensioni~ng closure head studs and removing studs (54)
17. Installing guide stud sleeves (3) and stud hole plugs (51)

L18. Installing guide studs (3)
19. Removal of reactor closure head and changing 0-rings
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1..0 PURPOSE.AND APPLICABILITY (continued)

20. Removal of upper internals

21. Installation of reactor vessel flange protection ring.

Recovery from refueling and reassembly for normal operation involves
restoring the--, equipment above to the initial conditions.-

.2.10 REFERENCES:

.2.ý1 Instruction Manual (4/8/76) 173"' I.D. Reactor Pressure Vessel,
Westinghouse El ctr~ic- Corp.

2.2 Operatig and Maintenance Manual (7/5/74),.Tensioner Model.
No. 2-5009-1, 7-rinch 8N-2A Thread,. Biach Industries,. Inc..

2.3 5'-'4.14

2.4 SII-4.4

25SOI-62.3D

2.6 MAI-16

2.7 AI-2.7

2.8 TI-27, Part III

2.9 FHI-6

2.10 FHI-8

2.11 FHI-10

2.12 TVA Drawings:

47W435-17
47W9 15-3
48N1706-1 & 2
44N265.
44N266
44N267
44N268
48N940

48W1706-1 thru 13

.48N935-2, 3, 4,
.5, 17

48N945
44N293

Upper Head Injection Piping 7
Mech. HVAC - CRDM Cooling Ducts_
UHI Protective Devices
Plug, Gate, and Missile Shield Handling
Plug, Gate, and Missile Shield Handling
Plug, Gate, and Missile Shield Handling
Nozzle Shield Plug Handling
Reactor Well Handrail and Missile Shield Anchor.--
Bolts
Structural Steel In Reactor Cavity (Protecti~oný
Devices)

Misc. Steel Reactor Well Stainless Steel Liners
Misc. Steel Nozzle Shield Plug
Seals and Gaskets

I
I
I
I
II



WBN
141-68.1 -

Page 3 of 91
Revision 5

S 2.0 REFERENCES (continued)

2.13 Westinghouse Drawings (contract 71C62-54114-1)

Drawing No. Title
7 685J561 Instrument Port Column Seal

1098E58 Reactor Closure Head Lifting Rig
1141E17 Internals Lifting RigI 583F861 CR.DM Seismic Support Tie.Rod Assembly1102E71 CRDM Air Cooling Baffle (Lower Chamber)1102E28 CRDM Air Cooling Baffle (Upper Chamber)

12.14 Diamond Power Drawings (Contract 72C62-92756)
Drawing No. Title
590901AIslto ragmnt590069-026RB Insulation Arrangement

j2.15 EDS Nuclear Drawings (Contract 74C39-83015)

1-87-XXX (Hanger No. at end)

j 2.16 141-270.03

2.1 A-'2. 6

302.18 AI-6.4

30PREREQUISITES

-Specific prerequisites for each work operation are given in the body
of the procedure. General prerequisites are listed below:

3.1 Health Physics shall issue RWPs for all work performed in-this
procedure. New RWPs shall be obtained prior to commencing work
not specifically addressed by the RWP in effect.

3.2 Reactor shall be in the shutdown -condition (mode 5 )and Reactor
Coolant Water temperature shall be below 200*F.[3.3 A spare set of reactor vessel 0-rings is in place under the head
storage stand. Carrying 0-rings into the reactor building and
placing them at the stand after the missile shields have been[removed is more difficult and should therefore be done while the
shields are in place if at all possible.

3.4 Standard and special slings to be used in the performance of thisL procedure must meet the requirements of AI-6.4.
3.5 Contact Safety Engineer for evaluating transient fire loads.
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3.0 PREREQUISITES (continued)

3.6 Verify top of steam generator enclosures are cleared for storage of
-missile shields and equipment.

4.0 PRECAUTIONS

Specific precautions for each work operation are given in the body
of the, procedure. General precautions are listed belowt

* 4'.1 Reactor Closure Head, Closure Head Studs, and UHI piping will
initially be hot and can cause severe burns on contact. Use
caution in working near hot surfaces and drape insulating cloth
over surfaces if required.

4.2 Do not move loads over the open reactor or above fuel assemblies.

Move loads over the upper internals only if absolutely necessary.
Movie loads over the closure head/CRDM assemby only, as, required
for disassembly and reassembly of head attachments.- Refer to
AI-6.4 for specific requirements.

4.3 Safety belts and safety lines or lanyards and/or other fall
protection safety devices and safeguards shall be used for work

activities where there is a potential for falls of over 4 feet.

4.4 Work in the Reactor Cavity and Refueling Cavity shall be covered
by a confined space entry permit as addressed by Hazard Control

Instruction (HCI-G8) latest revision.

5.0 PREPARATION FOR WORKj

5.1 The responsible foreman shall review the task to b e perf ormed to
ensure that the requirements of AI-2.7 have been met.

5.2 In preparation fo~r performing the refueling procedures, re view
the special-and standard tool lists, locate each tool, and deter-
mine if each tool is functional. This may require special testing

in some cases, as for the'stud tensioners and fast stud spinout f
tools. All tools required for a specific operation should be
brought to the auxiliary building storage area and readied for
use prior to commencement of that operation in the Reactor-
Building.

5.3 Prior to performing a specific operation, the personnel involved
should be familarized with the specific prerequisites and precau-
tions for that operation and should study the pertinent reference
drawings (see section 2.0) and other reference material. Complex
tasks may require training on mock-ups, such as the conoseal

disassembly/assembly and tensioning/detensioning operations.

4
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- .0PREPARATION FOR WORK (continued)

5.4 The following special tools and equipment will be required at some
time during the performancel~f~hhis instruction. These items
should be available at the start of vessel disassembly.

NOTE: 1. ,For tools with mark nos. refer to reactor pressure vessel
manual.

2. Calibration required for equipment denoted by @

3. All tools and equipment which may come in contact
with reactor coolant or related components must be
approved pe? TI-35.

I tem

@Dept h dial indicator

Nut Wrench for 7-inch
nut

Plug tool

Sleeve tool

Guide stud

Giestud sleeve withF gasket (Parker 2-440)
Lifting eye, guide stud

F Lifting eye, closure stud

Elongation rod

Hydraulic tensioners
(2,350,000 lbs)

Part No.

MlK-73
Starret No.
664P or
equivalent

MK-70

MK-61

MK-61 thru 67

MIK-5 5

MK-59/MK-60

MK-5 8

MK- 46

MK- 68

Biach Ind.-
Model. No.
2-5069-1

Quantity Use

Obtain initial & final
dial rea dings of stud
elongation

Rotate closure nut

Install & remove
stud hole plugs

Install & remove stud
hole sleeves

Install & remove closure
head and internals

Install -guide s .tud
into stud hole

Lift & handle guid e
studs

Lift & handle,
closure studs

Measure stud elbhgation
(inserted in studs)

Tension & detension.
Z-1osure studs

@Hydraulic pumping unit
with air & hydraulic
gages

Tension &"detension
closure studs
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5.0 PREPARATION FOR WORK (continued)

Item

Hydraulic pneumatic &
return hoses

Stud hole plug wilth
gasket or expanding
seal plug

@Hydraulic pressure gauge
0-10,000 psi with the-
assembly'

Conoseal loading
device assembly

Conoseal1 lower gasket
removal tool

Conoseal upper gasket
removal tool

Fast-stud spinout tool

Portable reactor cavity
cleanup system, including
pump, filter assembly,
and hoses

Crane scale, 1,000 lb-
2,000 lb range

'Stud, nut, & washer
carriers

Nozzle shield plugs

Part. No. Quantity

1 set

51

882D292GRI

674C94 1GRI

*Sling MK-44N358-5 for
nozzle shield plugs

Stud support

7-inch diameter wire
brush with 3-foot
extension rod

Use

For use during
tensioning/detensioning

Maintain stud ho1u
cleanliness

Measurement of press.
for conoseal assembly

Installing/removing
conoseals

Removal of gasket from
male flange -,I

Removal of gasket-from
instrument columnj

Removal of vessel studs

Removal of impuritiesI
from reactor cavity
water for clarity.

.Setting load compensa-
tion for fast stud
spinout tools

Store & carry head'
.studs, nuts,,& washers
(6 each per carrier)L

Nozzle shielding to re-.[duce radiation exposure
during refueling
operations

Handling of nozzle.
shield plugs

' emporarily supporting[studs during stud
removal

Cleaning stud holes.[
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5,..0 PREPARATION FOR WORK (continued)

I tern Part No. Quantity

*Set of tools in locked
box marked '.Instrument
Port Conoseal" -- con-
sisting of the tools
listed in section 5.5
for instrument port
conoseal assembly

UHI valve spool piece
lifting jig

Instrument column--pro-
tective sleeve with
locking clip

Templates for inspection
covers

Closure head stud
protective cove-rs
8" DIA x 12" long

Missile shield sling

Missile shield sling

Missile shield sling

Refueling cavity drain

plugs

Hydrolazer (8,000 psi
minimum)

Safety barrier post
.for reactor and
refueling cavities

Assembly & disas~semb])y
-,of instrument port
conoseals

Lifting spool'pieces
from cavity

Protection & sealing
.of instrument columns
during refueling

Cutting gaskets &
drilling

Protecting top portion
of studs during
operations which could
cause thread damage

Handling of missile
shields

Handling of missile
shields

Handling of missile
shields

Sealing & shielding of
RF cavity drains during
refueling

Decontamination of
cavity

Temporary barriers at
edge of cavaties

ýMK44N267-1

MK44N267-2

MK44N267-3
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PREPARATION FOR WORK (continued)

5.4 (continued)

Item Part No.

Pre-cut angles

Quantity

1 set

Use

For blocking UHI
spring hangers

Air eductor system I Venting hea

Cavity drain shi eld plugs 2

Gray loc blanks 4 'Blanking of

100 ft.. steel tape & 1 Taking meas
plumb bob internals i

Snubber & hanger storage 3 Storing UH1l
boxes hangers, &

Portable HEPA filter 2

5.5. The following standard tools and equipment will be required at
soetime during the performance of this instruction.. This equip-

ment should be ordered and stocked in preparation for refueling
.to minimize lost time.

NOTE: All tools, equipment and materials which may come in
contact with reactor coolant or related components must
be approved per TI-35.

Assairtment of brass bars, 3/8" diameter to I" diameter (Approx. 6"
long)

2 cases approved silicone grease

5 bundles approved, white, lint-free coths

12 cans approved Nickel Never-Seez lubricant-

5 pints approved Graphite/Isopropanol

Five gallons of approved alcohol

Assortment of wire brushes (stainless steel and carbon steel)

Flashlights

Hammers, ballpeen and soft face

Approved plastic bags (clea-r plastic not allowed)

Approved plastic sheet (clear plastic not allowed)

d

f UHI lines

urements on
nstallation

,snubber s,
brackets

5. 0



I.

f
I
I
I

j

WBN
MI-68. 1
Page 9 of 91
Revision 5

5.0 PREPARATION FOR WORK (continued)

5.5 ,(continued)

Assortment of nylon slings

Assortment of wire rope chokers

Assortment of shackles

CSSC torque wrenches (click type): Approximate ranges: 50 ft-lb,
250 ft-lb, 600 ft-lb, 200 in-lb

CSSC temperature measurement device: Approximate range 200'F

Metal or wooden boxes for storage of gaskets, UHI mirror
insulation, etc.

Metal boxes for storage of small parts

Approved heat-resistant paint and carbo-zinc 11 paint

Nylon ropes (2 spools of 1/4" nylon rope and 1 spool of 3/4"
nylon rope).

Six cases approve d white silicone rubber (RTV). NOTE: CLEAR
SILICONE rubber is prohibited. Approved per TI-35

One roll of 1/8" thick red rubbe~r gasket material

Wood blocks covered with herculite, as follows:
12 - 2" x 4" x 36"1

4 - 2" x 6" x 67"

1/2 ton and 1 ton chain hoists -one each

Hydraulic pumping unit for Instrument Port Conoseal assembly (see
Appendix G for approved types)

Two 4-1/4" -1-1/2" drive sockets for missile shield anchor bolt
remloval

Two 1-1/2." impact wrenches

Three 2-1/4" open end wrenches for cavity seal ring nuts

Three 2-1/4" -3/.4" drive deep socket for cavity seal ring nuts

One 1-5/8" socket

One 1 1/8" x 8 UNC tap set
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5.0 PREPARATION FOR WORK (continued)

5.5 (continued)

One 1/8" x 8 UNG die nutI

20.roll§ herculite (approved per TI-35)

1 case of approved duct tape *1

40 rolls of blotter paperj

A can gasket glue B*F. Goodrich # A-1372-B

3 small levels (to check head levelness)

One strap wrench (7" diameter)

Tools for Instrument Port Conoseal assembly (to be kept in aj

locked box on the refuel floor as follows:

One-6 inch, 1/2 inch drive extension

Two-1/2 inch drive universals 
-

One-2 inch, 1/2 inch drive extensionI

* One-1/2 inch drive, 1-1/4" socket

S '-One-1/2 inch drive,'1-1/8" socketI

One-1-1/4 inch combination wrenchI

One-1-l/8 inch combination wrench

One-6 inch, 1/4 inch drive extension for torque wrench

One-5/16 allen insert socket 1/4 inch drive -

One-3/8" to 1/4" socket adapterI

One bottle of Graphite/Isopropanol and brushes

One 16 inch adjustable wrench

One-1/2" drive socket wrench

One-3/8" drive socket wrench

Fine sandpaper, scotchbrite #7447, and honing stones[
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5.0 PREPARATION FOR- WORK (continued):

5.5 (continued)

One roll stainless steel wire for lockwiring, 0.030" to 0.035"
diameter

Lockwire pliers or equivalent

5.6 The following is a list of spare parts that w ill be needed to
perform this procedure and should be checked for availability
prior to starting work. An item not in stock should be ordered
on a emergengy basis for receipt prior to the operation
requiring the parts. Parts that are replaced must have its
,Part number and "575" or "4421" number recorded on the data
sheet-in Appendix A.

Item and use

Lower conoseal gaskets
for instr. ports

Upper conoseal gaskets
for instr. ports

Closure head 0-rings

Fuel transfer tube
blind flange gaskets

-Instr..column pro-
tciesleeve 0-rings

Underwater light bulbs

Number
Required

5

One set
of 2

One set
of 2

5

Part
Number

Aeroquip
MGC-67802

Aeroquip
50887-200-S

30738-1553-29
& 30738-1553-30

Dwg. 22406m-3
P/N 5003, 5006

1 140E34HI65

Guide stud sleeve
0-rings

Nozzle inspection cover
,gaskets - refueling type

Parker 2-440

44N293
MK43 & MK147

Gaskets must
be cut per indi-
vidual cover
templates,.glued,
& drilled
(5/8" holes)

Refueling cavity
drain plug gasket

Comments

44N293
M1147



WBN
MI-68.1 -

page 12 of 91
Revision 5

PREPARATION FOR WORK (continued)

5.7ý The 'following items may not necessarily require replacement at each
refueling. However, they should be checked for availability at the
beginning of refueling in case the original parts become defective
and cannot be reused. Any part that is replaced must have its par t
number and material procurement number recorded on the data sheet in
Appendix.A.

Item and use

Nozzle inspection cover.

gaskets -operational type

Bolts for nozzle inspection

plates

Missile shield gaskets

Head 0-ring hold down screws

Head 0-ring hold down clips

Snubber &.restraint
cotter pins

Number

-Used

8

Part
'Number

44N293
MK45 & MK146

1/2" UNC
x 1-1/2"
long

Comments

.Gaskets must be cut
per individual.
templates & glued.

Commercial stain-
:.ess-steel 18-8

30738-1928-37

30738-1928-36

Assorted

Transfer Tube Blind
F~ange bolts

Grayloc seal rings for 8"
UHI clamps

Stud for 8" Grayloc clamp

Nut for 8" Grayloc clamp

.Spring clip for instrument
column

1-1/8"-8UN-2A
x 3-3/8" long

Gray tool PIN
73277

Gray-tool P/N
71627

Gray Tool PIN
71616.

SA193B7 Chrome
plated

SA 453 grade 660

SA 453 Grade 660

675CO77H0l

6.0 PERFORMANCE OF WORK

GENERAL - The following steps are to be performed in conjunction with the
Control Instructions in Data Sheet G of Appendix A. The Control Instruc-
tions are to be considered the master document for controlling work under
this MI1. This will ensure proper work verification, inspection, a~nd-
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6.0 PERFORMANCE OF WORK (continued)

coordination. It is not essential that the performance of any individual
step be completed prior to thevitmmnencement of subsequent steps provided
the completion of e~ch~activity is not impaired by the alteration in work
sequence, that no prerequisite requirements are violated, and that such
work does not interfere with required inspections and verifications.
This determin~tion shall bre made by the refuel floor coordinator on shift.

6.1 Removal of Missile Shields and Head'Attachments

NOTE: Unit 2 locations in parentheses.

PREREQUISITES: 1.

PRECAUTIONS:

_A hold order clearance is in effect on all power
connections to the closure head assembly as
detailed in appendix B.

2. Standard slings to be used in this operation-
and special slings MK44N267-l, 2, and 3
illustrated in TVA'drawing 44N267 have been.
inspected and are ready for use inside
containment.

3. Copies of drawings 44N265, 44N266, 44N267,
and 48N940 have been obtaiiI~d and personnel
have been familiarized with these drawings
and with applicable figures in appendix D
on missile shields and head attachments.

4. The Polar Crane has been inspected per MI 271.1
and is ready for use, with a trained operator
stationed in the cab.

5. The prerequisites listed in section 3.0
are satisfied.

1. Reactor closure head flange mirror insulation
will not hold a man's weight. Do not attempt
to stand, walk, or place heavy-tools on the,
insulation.

2. Do not use hard faced hammers
pinned connections. Use only
mallets or brass bars to keep
pins beyond repair.

to drive out'
soft faced
from damaging

3. Do not cri'b under any missle shields, th is
could result in warpage.
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.6.0 PERFORMANCE OF WORK (continued)

6.1.1 Remove center missile shield as follows:

1. Remove anchor bolts and hillside washer from center
missile shield PC-i and store hardware (4-1/4" socket Irequired).. Store matched bolts and washers-together.

2. Remove center missile shield PC-i using main hook and: j
two slings MK44N267-_2. Store as shown on drawing
'44N265, clearing as much space as possible on ladder
side of south (north) steam generator compartment.

NOT.E Health Physics to monitor all missile
shields prior to storage.

3. Remove slings from main hook and leave connectedv
to missile shield, making sure wood is placed unde-r
slings to protect paint and the lifting rings are.,

lowered to the horizontal position.,
6.1.2 Lower CRDM cable support as follows:

1. 'Unbolt CRDI4 cable swing booms from CRDII cable
support unit and move booms un??il they just clear
the latch.

2. Unbolt cable support pads from outer two missileý
shields and store ha-rdware.

3. Fully extend bolts on the bottom of the four legs
of the CRDM cable support unit.

4. Support the CRDM cable support unit using jacks or'.
- chainfalls to allow all cable support turnbuckle

supports to be unpinned from the cable support
without adjustment of the turnbuckles. Lower all'
cable support, turnbuckles until they rest against
the cavity walls. Replace all pin-hardware in
brackets.L

5. Lower CRDM cable support unit to CRDM platform.

provided in locating plates.

6.1.3 Remove snubber hanger 87-73 as follows:

1. Install temporary pickboards as requqired forL
removal of snubber 87-73..

14 L
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6.0 PERFORMANCE OF WORK (continued):

.6.1.3 (continued)

2. Using approved procedures in MAI-16 as a general
guideline, unbolt and remove snubber/bracket/clamp
.from cavity wall and store all hardware in a
preassigned box 87-73. Enter required information

in appendix A on Data Sheet C of this instruction.

6.1.4 Disconnect CRDM', RPI, thermocouple instrumentation,
tensioner hoist,.and loose parts monitoring cables as

j NOTE: Refer to figure 7 for cable locations.

1. Notify shift engineer that the electrical connec-
tions to the head equipment are to;.'be disconnectedf and verify hold order on all related systems.

2. Verify cables are properly tagged or marked withj the numbers on the cable panels.

CAUTION: The tensioner hoist power input connector
is a male plug. Check for voltage on pins
any time this plug is disconnected, whether
hold order is in effect or not. Install
protect'ive cap over pins as a routine
procedure.

3. Remove temporary pickboards as necessary to allow
1800 cable boom to be swung to cavity wall.

4. Disconnect all electrical connections at the panels
on top of the head (see figure 7). It will be
necessary to remove wires from loose parts monitor-
ing junction box since no connector is supplied for

this system. (Refer to 45NI632-15)I-5. Swing cable booms to the cavity wall and tie- in
place. Place connectors-on bottom of blow out
cavities so they will not hang over into the[ reactor cavity.

6.1.5 R ,emove attachments from underneath outer two missile:
shields as follows:

L. NOTE: This section includes removal of all attachments
underneath the outer two missile shields except
restraints 06-2 and 06-4.
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'6.0 PERFORKANCE OF WORK (continued)

6.1.5 (continued)

PRECAUTION: To keep track of all hardware used for
snubbers' and spring hangers, reassemblewith hardware prior to storing in pre-
assigned boxes. Use temporary nuts on
bracket bolts which do not have permanenti
nuts. Check to ensure that all pins,
spacers, nuts, etc. are accounted for
prior to closing box.I

1. Install scaffolding and pickboards as required
for removal of the remainder of the-1311 equipment
above the CRDM seismic platform.

2... Verify proper marking (steel stencil o'r-otherwise)
and color coding of hanger components (per-figures
4, 5, and 6).

3. 'Unclip and remove mirror insulation sections from
the four UHI lines between the check valves and
elbows.

.4. Unbolt and remove UHI restraints 06-1 and 06-3
from underneath restraint beams. Tag and storehardware and restraints.

5. Attach nylon slings to restraint beams, pull slight
tension using aux'ilia~ry hook and unbolt beams from
missile shields. Lower beams to cable support tube
steel using wood blocks to support weight of beams.

6.1 Block under springs of spring hanger cans using pre-
cut metal angles to maintain cold position settings.

7. Using approved procedures in MAI-16.as a general
guideline, unbolt and remove snubber/bracket 87-33
from under missile shield, snubber/bracket 87-5&
from under missile shield, snubber/bracket 87-74
from under missile shield and snubber 87-57 from
.cavity wall. (Leave 87-57 bracket attached to wall).
Enter required information in Appendix A on Data
Sheet C of this instruction.

8. Unbolt and remove spring hangers/brackets 87-34,
87-72 and 87-76 from underneath outer two missile
shields. Store in preassigned boxes. Enter
req uired information in Appendix A on Data She-et C.

9. Verify that all attachments have been removed1.
from underneath missile shields except restraints
06-2 and 06-4.L
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.6.0 PERFORMANCE OF WORK (continued)

6.1-.6- Remove missile shield 'over canal gates as follows:'

f1. Remove and store the anchor bolts from missileshield PC-2 and PC-6.

NQTE-t Health physics to monitor all missile
shields prio~r to storage.

2. --Using main hook, hook up to two slings 14K44N267-2,
located on center missile shield at top of south
(north) steam generator compartment and unhook
from shield lifting rings, leaving rings in the

1*horizontal (stored) position so they will not
interfere with subsequent shields to be stacked
on top.

j3. Raise PC-2 missile shield using main hook and
MK44N267-2 slings until restraint 06-4 will clea~r
missile shield PC-6.

4. Move missile shield PC-2 over missile shield PC-6
until restraint 06-4 is in the center of PC-6.

5. Place plywood under restraint, lower until restraint
is just above plywood and unbolt restraint from
missile shield.

6. Store PC-2 as'shown on drawihg 44N265., clearing
as much space as possible on ladder side of north
(south) steam generator compartment.

7. Unhook slings MK44N267-2 from missile shield
PC-2 and store behind shield,, laying slings on
plywood. Verify that shield lifting rings areI-. in the horizontal (stored) position.

6.1.7 Remove snubbers and brackets from canal-gates as follows:

L1. Install scaffolding as required for removal of the
equipment covered in this section, laying herculite*L under scaffolding at cavity floor.

2. Using approved procedures in MAI-16 as a general
guideline, unbolt and remove snubbers, brackets,*
'plates, and hardware associated with hangers
87-24, 87-25, 87-32, 87-36, and 87-.450 and store
in preassigned boxes.
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6.0 PERFORMANCE OF WORK (continued)

6.1.7 (continued)

3. Verify all'hardware has been removed from the
canal gates and all scaffolding is clear of the
gates. No attachments can be past flush since
the blocks must be stacked on top of the steam
generator compartments.j

6.1.8 Remove canal gates and last missile shield as follows:

NOTE: Health physics to monitor missile shields and canal
gates prior to storage.

1. Attach one MK44N267-2 sling to auxiliary hook.
(Slings should be located behind missile shieldI
PC-2 on north (south) steam generator compartment.j

2. Attach two MK44N267-1 slings to main hook so thatJ
the hooks face in the same direction.

3. Using MK-I..slings and main hook, hook up to top
canal gate PC-3 with hooks facing towardI
equipment hatch. Lift gate upvard until clear.

4.. Hove trolley and bridge until PC-3 is above
missile shield PC-6, then lower auxiliary hooký
and hook MK-2 slings-to bottom lifting rings
on vertical face of canal gate with hooks
facing away from gate.

5. Rotate canal gate to horizontal position using
the auxiliary hook, verifying that the hooks
are facing as shown on drawing 44N266 during
this operation.

6. Place PC-3 on top of PC-6.

7. Repeat steps 3 through 6 for canal-gates PC-4
and PC-S placing them on PC-6 as shown on.drawing 44N266 and verifying that lifting rings
are left in the horizontal (stored) position.

8. Store slings MK44N267-1 and 2 on north (south)
steam generator compartment behind missile
shield PC-2, rayjng slings on plywood to pr:otect
paint.

18L
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6.0PERORMNC. OF.8R (continued)

6.6PRORACEO. WR (continued)

U9. Using two slings MK44N267-3 and main hook,
store canal block PC-5 on top of missile
shield PC-2 on north (south) steam generator
compartment and canal blocks-PC-3 and PC-4 on.U ~missile shield PC-l on south (northi) steam.
generator compartments (see drawing 44N265).

10. Using two slings MK44N267-3 and main, hook,
raise missile shield PC-6 until restraint
06-2 will clear floor elevation.

- 11. Move missile shield PC-6 over floor at end of
reactor cavity so that restraint 06-2 is
accessible.

12. Place plywood under restraint, lower until
missile shield 06-2 is' just above plywood and
unbolt restraint from missile shield.

13. Store PC-6 as shown on drawing 44N265 on north
(south) steam generator compartment (PC-6 may
be rotated 1800 from plan view to allow moreb space on ladder side of compartment).

14. Remove slings MK44N267-3 from main hook and
leave hooked to missile shield, making sure
plywood is placed *under slings to protect paint
and the lifting rings are lowered to theF horizontal position.

15. Install safety barrier posts in bolt holes
indica~ted by black dots on drawing 48N940.
String chain or 3/41. rope through eyes :in posts.
Cover anchor bolt holes with herculite or ductape-if not used for safety posts.

U6.1.9 Prepare for work in cavity as-follows:

I., Install cavity ladder, cage extensi~on.

2. Install temporary safety barrier across end
ofý reac t~or cavity at gate, block slots.

L3. Cover floor of cavity with approved herculite,
making, sure to cover reactor annulus opening

so that no foreignimaterial 'can enter.
6..1.10 Remove restraint beams from cable support and storeý."
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6.0 PERFORMANCE OF WORK (continued)j

6.1.11 ýBegin draining and venting operations as follows.
List Hold Order No. in Appendix A, Data Sheet G.- g
1. Remove UHI vent blanks (8) and APV vent blank.

2. Coordinate with health physics andloperations
to vent and drain the vessel beginning at the
UHI, vent valves on the vessel side of the check
valves.

3. When the RPV vent line is above the vessel
water level, vent and allow standing water to
drain into the vessel, then install air eductor
on vent flange and begin operation of eductor
system. Eductor is to remain in operation
through subsequent disassembly procedures.

4. Coordinate with health physics and operations,
to vent and drain the UHI lines on the accumu-
lator side of the check valve, leaving vent

valves open to atmosphere.

6.1.12 Remove IJHI check valve spoolpieces as follows:

1. Notify health physics and the shift engineer
that the UHI valves are to be removed and
verify that draining operations on both sides of
the valve are sufficiently complete to allowI
removal. Verify hold order on reactor coolant
boundary.

2. Install scaffolding as required for removal of
the check valves.

Perform the following steps for each of the four check
valve spoolpieces.

3. Install the special lifting jig on the check1
valve cover plate using the tapped holes in
the plate and rig with slings to the polar crane
until a slight tension is achieved.h

CAUTION: The grayloc clamps may be under tension
due~to springing of the UHI piping.

In the following steps, relieve tension
with come-alongs as required.,

20
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.6.0 PERFORMANCE OF WORK (continued)

6.1.12 (continued)

4. Place herculite under grayloc hubs to protect
the head from borated water which may drip out
when the clamps are removed. Also verify that
temporary covers are on hand to close UHI lines
(rubber gasket material and tape will be adequate
for the vessel side and blank Gray Loc hubs for
-the accumulator side.)

5. Disassemble the grayloc clamp~s, label hardware,
by valve number, and store hardware in boxes
after protecting studs with cushioning material.

6. Using come-alongs, deflect the piping as
necessary tQ remove the seal ring easily. Then
remove the spoolpiece from the cavity and installI ~the temporary covers at the ends of the tIHI piping
on the vessel side. Install the Gray Loc blanks*
on the accumulator side.

NOTE: Maintain system cleanliness until UHI
piping is covered.j6.1.13 Remove the CRDM platform seismic ties as follows:

CAUTION: Do not use hard-faced hammers to drive
pins out of brackets. Use only soft
mallets or brass bars.

1. Verify that all ties are properly marked or1~ color coded (see figure 7).

2. Remove scaffolding and pic'kboards as required
to raise or remove seismic ties..

3. For the four short tie rods, drive-pins from
seismic platform tie brackets and raise tiesL to the cavity wall. Tie with ropes in the raised.
position using adjacent brackets as tie points.
Reinsert pin and cotter pins in seismic platform[ brackets.

4. Remove long seismic ties (2700 north and south)
driving pins from brackets on each end of tieL and removing ties from cavity for storage.
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6.0 PERFORMANCE OWOK(continued)

6.1.13 (continued) *

5. Reinsert Pins and cotter Pins in brackets oncavity wall and seismic platform.

-6. Remove all scaffolding and pickboards at
seismic platform.

6.1.14 Remove all CRDM cooling ducts as follows:

PECKýAýUTLON: Use nylon slings when rigging to lower
duct sections. Do not use wire rope
tied around duct.

NOTE: Health Physics to monitor ducts for
contamination.

Refer to figures 2 and 3 for location of ducts.Perform the following steps for each of the two ductassemblies.J

1. Mark each duct section nort-h c- south prior to
disassembly.

2. Install scaffolding as required for disconnectingI
duct joints.

3. Using the polar crane and the installed liftingangles, rig to the top duct section (square
piece) as close to the hook as possible.

.4. Disconnect joints from the cavity wall and fromthe "Y" section on the bottom by loosening wingnuts and rotating swing bolts 90'.

5. Raise and store the square duct section on topof the steam generator compartment on the sameside of the reactor building as the duct, tapingrubber gaskets to duct joints.I

6. Rig to the "Y" duct sectio .n and disconnect joints
from the. branch section at the top and from theshroud at the bottom. I

7. Store "Y" section on-the steam generator compart-
ment with the square section, taping 'rubber
gaskets to duct joints.
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6.0 PERFORMANCE OF WORK (continued)

6.1.14 (con inued)

f -8. Rig to the branch duct section, disconnect joint
at shroud and store with other gections. Tape
rubber gaskets to duct joints as below.

9. Cover all open ends with herculite and seal with
duct tape to prevent the spread of contamination.

6.1.15 Remove all remaining UHI snubbers as follows:

1. Install scaffol~ding as required for access to
equipment removed in this section and for
removal of the instrument support conoseals in

2. Useidngapprove procedures in MAI-16 as a general
guielieremove snubbers 87-21, 87-22, 87-23,

87-37, 87-59, 87-60, 87-61, 87-62, 87-63, 8.7-64,
87-79, and 87-180 and all associated hardware
except brackets mounted-to cavity wall.,Store
in preassigned boxes. Enter required information
in Appendix A, data sheet C of this instruction.

3. Touch up paint on all wall mounted brackets which
will be underwater during refueling using carbo-
zinc 11 paint.

6.1.16 Disconnect thermocouple leads and open instrument port
columns as follows:

PREREQUISITES: 1. Ensure that personnel have been
trained properly on conoseal dis-
assembly by reviewing drawings12 and by training with an instrument
port mock-up assembly.

2. Ensure that-the tools listed in'
Section 5.5 for conoseal work
are available and ready for use
and that boxes are available for
storage of removed parts (Torquewrenches and related parts are not
required).

3. RPV head must be vented and free of
contaminated gases.
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6.0 PERFORMANCE OF WORK (continued)

6.1.16 (continued)

PRECAUTIONS: 1. Handle all parts with particular -

care to prevent damage which would
affect seal integ'rity. Maintain
utmost cleanliness during this
operation.I

2. During disassembly all parts will'
.have high quantities 'of loose
surface contamination which shouldI
be treated accordingly.

3. Inspect for evidence of boric
acid crystals. If present, documentI
on which component for future
reference.I

4. Place all parts removed from each
conoseal in a metal box for storage
after properly identifying by
instrument port number and protec-
ting from damage. (See figure 11
for port numbers.)

INSTRUCTIONS: Perform the following steps for each of
the five instrument ports.

1. 'Notify health physics and the shift
engineer that the instrument port
conoseals are to be removed. The
area should be monitored for
increases in airborne activity I
during this operation and the water
level must be maintained well below

the conoseal elevation.

2. Install scaffolding as required for
the removal of the instrument
port conoseals.

3. For one instrument column, tag
ea~ch side of each instrumentation6
connection so that correct
reconnection is ensured.

4. Disconnect in strumentation connec-
tors above instrument port a-ad tie
loose ends out of the way.L
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6.0 PERFORMANCE OF WORK (continued)

6.1.16 (continued) .

INSTRUCTIONS: (continued)

5. Cut safety wire on the conoseal

properly in an approved plastic

bag.

6. Loosen tightening screws until
- split ring can be removed. (Two

adjacent screws will have to be
completely removed and reinserted..)

7.. Remove split ring and jack screwJ plate, identify properly, and
place into the metal box with all
parts protected Against damage.

jNOTE: Verify that each metal box
is properly marked to
identify -hat parts for
particular columns are
stored therein.

8. -Dssebethe m~armon clamp,
idniypopry n store in
the metal box with studs and nuts
protected against damage.

t9. Carefully remove male flange.
Conoseals should stay on female
flange and the thermocoupleI- support column. Cover the female
flange and thermocouple support
column. Seal surfaces with aI- protective cover of soft rags
approximately 1/4" thick and
apporved duct tape.

10. Store the male flange in the metal
box. The sealing surfaces of the
*male flange must be protected
against nicks and scratches by
covering with rubber gasket material
or other suitable material.

L11. Ensure that all parts removed have
been properly protected and stored
in a properly identified metal box.
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6..0 PERFORMANCE OF WORK (continued)

6.1.16 (continued) __

INSTRUCTIONS: (continued)

12. Remove temporary protective cover
from thermocouple support column
sealing surface and install thermo-I
couple protective sleeve, 0-ring,
and locking clip.

- 13. Ensure that the protective sleeve
is secured by the locking clips at
the lower end. Improper install-
ation could result in damage to.I
the instrument column when the
reactor head is removed.

14. Repeat steps 2-13 for the remain-
ing instrument ports until all
instrument ports have been dis-
assembled and parts stored and
protected propec-LY.

15. Remove al,l scaffolding and
equipment from the cavity.

6.1.17 Remove and store reactor vessel head insulation as
follows:

NOTE: Health physics to monitor head insulation prior
to storage.

PRECAUTIONS: 1. Do not lift insulation with wire
rope--use nylon slings or nylon

rope.

2. Vessel temperature could be high
enough to melt rubber gloves if
held in contact. Do not lean[
against the head.

3. Do not stack insulation in anyb
way which could deform the section.'
Stack only on end.

INSTRUCTIONS: 1. Unclip and remove all:7top insula-
tion sections-("S" pieces) beginning
at piece 14 (at approximately.00

.azimuth). Remove from cavity-and Istore.

26



WBN
MI-68. 1 -

Page 27 of 91
Revision 5

6.0 PERFORMANCE OF-WORK (continued)

.6.1.17 (continued)

f -INSTRUCTIONS: (continued)

2. Unclip and remove, in reverse order,1'all side insulation sections ("R" and
't'Q".pieces) beginning with highest
numbered piece. (approximately 00

azimuth). Remove from cavity.
6.21 Pr eparations for Cavity Flood Up

6.2.1- Install. Cavity Seal as follows:

NOTE: When moving the seal. by hand, or by: slings,
Avoid severe bending: or kinking of the

sa.Reference TVA drawing 44N293-3.

1. Nylon slings may be used to lift the seals and.I ~lower them into position~

2.. Locate. the valve assembly in the seal retainer
first.

3. The valve, assembly is equipped with wrench flats'.
that must be used when installing the seal.

valve assembly when making this air connection.

4. Connect the air supply to the 1/8-27 NPT fitting

on the valve stem.

5.- Inflate the seal to 30 ±5 PSI operating pressure.,
(Make sure the seal is properly installed).

6.2.2 Install nozzle shield plugs and inspection plate

refueling gaskets as follows:~

NOTE: The nozzle shield plugs may be left out
at the discretion of the Cognizant Engineer
based on radiation field strength and thework to be done.

LRefer to figure 8 for location of inspection ports.
1. Notify health physics that inspection plates

are to be removed. Arrange for monitoring 'the
area when first plate is removed to determine
potential exposure.
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6.0 PERFORMANCE OF WORK (continued)

6.2.2 Install nozzle shield plugs and inspection plate

refueling gaskets as follows: (continued)

2. Notify shift engineer that inspection plates

are to be removed. Request that refuel floor

coordinator be i 'nformed of any change in vesselI

water level which may cause increased exposure.

3. Contact instrument section to remove excore

instrumentation if necessary.

Perform steps 3 through 8 below for each of the 8

nozzle inspe~ction ports.j

3. Lift inspection plate to limit of chainis1 remove

plate gaskets for storage.

4. Remove pins from chain brackets and carefully

lower chain into hole using ropes. Tie ropes

to chain brackets and reinsert pins with cotter

pins in brackets.

5. Lift inspection plate from port and set on blocks

(to keep carbon steel brackets from touching the

floor).

6. Using sling 44N358 MK5 and polar crane, install

nozzle shield plug for the applicable inspectionI

7. Clean gasket sealing surfaces and install refuel-

ing gaskets (coated with a thick layer of

silicone grease), then set inspection plate back

into position over new gasket, making sure that

holes in gasket are aligned with holes in plate

and that gasket joints are glued properly.

8. Repeat until all eight nozzle shield plugs andj

inspection plate refueling gaskets are installed.

9. Install all bolts in inspection plates using a

light coat of nickel Never-Seez thread lubricant.h

10. Tighten all bolts evenly until gasket is

compressed.

11. Perform a final check on all plates to ensuzre

that all bolts are tight, and that gasket .s are

eveny compressed
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I6AO PERFORNANCE OF WORK (continued)

6.2.3 Install refuel,ýupcavity drain plugs as follows:

11. Unbolt and remove drain top hat assemblies from
cavity drains.

2. Clean cover sealing surfaces and install new
gaskets (coated with a thick layer of silicone.

1grease).

13. Install refueling cavity drain plugs.

r4. Lubricate bolts with nickel Never-Seez threadI lubricant and install.

5. Tighten all bolts evenly until gaskets are
compressed.

6. Perform final check to ensure gasket compressionI and bolt tightness.

6.2.4 Remove fuel transfer tube blind flange as follows:

PREREQUISITES: 1. Obtain SRO permission to remove the
fuel transfer tube blind flange.

2. The refueling cavity drain plugs
are installed.

3. Fuel transfer tube gate valve
closed and hold order in effectI- on valve.

4. Gate between spent fuel pit andI- transfer canal installed and
transfer canal dewatered.

PRECAUTION: Take extreme care not to damage1. threads on chromium plated bolts
used on transfer tube blind flange.I-INSTRUCTIONS: 1. Verify all prerequisites are

satisfied for removing the-'fuel
transfer tube blind flange.

L2. Using a socket wrench with 1-5/8"
socket installed, reffiove the 1-1l/8"
bolts and store in a box for reuse.
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6.0 PERFORMANCE OF WORK (continued)

ý6.2.4 (continued)

INSTRUCTIONS: (continued)

3. Lubricate threads on davit stem
below stem nut with a light coat

of approved nickel Never-Seez.

4. Turn stem nut until blind flange
will clear transfer cart tracks.

5. Rotate the davit arm until the
blind flange is well clear of the

tracks and upender.I

6. Remove the two blind flange
flexitallic gaskets and discard

gaskets.

7. Clean all blind flange and transfer
tube external surfaces and check
internal portio'p-5 of transfer tube
for foreign objects, blockages, or
anything which may interfere with
transfer cart travel. Clean asI

8. As time permits, chase threads
on any bolts which had evidence
of thread damage using a 1-1/8"
-8 UN-2 die nut.

6.3 Detensioning of Reactor Closure Head

PREREQUISITES: 1. Water temperature 140'F maximum.

2. Inspection plates, ex-core detector covers,
cavity seal ring, and refueling cavity drain
plugs are installed properly. This is.U
required as a safeguard against flooding of
the lower compartment'if the vessel water
level is inadvertently raised after theb
studs are detensioned.

3. Tensioners and pump assembly inspecte'd,
lubricated, and operability ve~ified[
(preferably by use of a mockup).

4. Vessel water level no higher than 4 inches
below sealing surface.
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6.0 PERFORMANCE OF WORK (continued)

6.3 Detensioning of Reactor Closure Head (continued)

f -5. Closure head, head flange, and closure

studs 70*F minimum (See step--6.3.11).

NOTE: This minimum bolt up tempera-
ture remains constant throughout
vessel life due to relatively
low irradiation of the upperI vessel.

6. Boron concentration within the limiting
condition defined in the Technical

A Specifications for refueling operations.

7. The reactor closure head has bee~n'ten-
sioned for normal full power. If the
vessel has been tensioned for hydrostatic
testing, refer to the Reactor Vessel
Manual for detensioning sequences and
pressures.

PRECAUTIONS: 1. Exercise care at all times to avoid damage
to threaded pa rts. When lowering a tensioner
onto a stud, protect threads of adjacent
studs with protective covers.

t 2. After studs. are detensioned, leakage past
vessel 0-rings may occur if the water level
rises above flange. If this occursI- evacuate cavity in an orderly fashion until
water level is reestablished below flange.

3. Use only the two lifting eyes provided inI- the top plate of tensioners for lifting and
shifting of each tensioner.

L 6.3.1 Verify all prerequisites are satisfied and allpersonnel have been informed of precautions to be
taken in the performance of the following work.

6.3.2 Connect tensioner hoist power ca ble at the 1800 cabl e
tray and release hold order for this circuit. Check
tensioner hoists for proper operation and limit
cut-outs.

6.3.3 Provide work platforms or stands as required for
subsequent steps. .:.-
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6.0 PERFORMANCE OF WORK (continued)

6.3.4 Clean top of flange of all dirt, grease, loose
articles, etc.

6.3.5 Remove. top inserts from studs and cle'an all accessible
- portions of the studs, nuts, and washers until all

foreign matter has been removed, especially in the root

area of the threads. Store top inserts for later use,I
protecting threads with cushioning material. Tape
hole at top of stud.

6.3.6 Apply a light coat of graphite/isopropanol to the stud
threads above the nut.

6.3.7 Using the polar crane rig to the two lifting eyes and
carefully lower each tensioner onto a stud as listed
'below (the colors refer to the painted ma~rk-ings on the
stud tensioner hoists).J

Red 5
Yellow 23
Blue 41

6.3.8 Install the hydraulic pump assembly in the cavity in
the vicinity of the gate guide slots..

6.3.9 Install the hydraulic, pneumatic, and return hoses
between the tensioners and pump assembly.

6.3.10 Connect the air supply hose to the pump assembly.
- Supply pressure should be 100 psi for most efficient

operation.

6.3.11 Using a calibrated instrumen t, measure the temperature
of the head flange, head and studs at 3 azimuths around

the head. (See figure 1 for measurement points).

6.3.12 Record the minimum of the 3 azimuth temperature
readings for each of the measukrement locations on
data sheet F in Appendix A. These are the initial I
temperature readings and must be equal to or greater
than 70'F. Spot check the temperatures of the
required points at approximately one hour i .ntervalsh
during detensioning and immediately stop the

detensioning process if any point drops below 700F.
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6.0 PERFORMANCE OF WORK (continued)

6.3.13 Verify that the tensioner pump hydraulic gauge
is in calibrat'~m. Record required information on

Data Sheet F.

NOTE: Prior to lowering stud tensioners over studs inI. the subsequent steps, check exposed portion of
studs for thread damage and repair as necessary.

6.3.14 Beginning with the three studs listed under sequence
No. 1 in Appendix A, Table A-i lower the tensioners,
down over the stud and nut until the housing rests
on the flange. Guide the tensioners as they are
being lowered with the two knobs located at the

bottom of the tensioner.

NOTE: The drive sleeve for the nut will be riding
on top of the nut, and the puller bar will be
supported by its spring support mechanism
when the tensioner is in the proper position.

6.3.15 Turn the drive gear clockwise until the driving teeth
of the drive sleeve matches the slotr.s in the nut and
drops into place.

CAUTION: Always turn the drive gear clockwise when
engaging the dr~ive sleeve with the nut.

..316 Grasp the handwheel at the top of the puller bar and
carefully feel for the thread to engage between the
puller bar socket'and stud.

6.3.17 Screw on the puller bar until the holding nut bottoms
on the'sp herical washer. Then back off 1-1/2 turns.

6.3.18 Open the release valve on the gauge panel and start
the pump by pushing the air valve. After the pump

is operating satisfactorily, close the release valve.
6.3.19 Operate the pu .mp untilI the nuts l oosen or to 8,000 psi

maximum. Close the air valve and shut down the pump.

6.3.20 Back off the nuts by turning the handle counterclock-
wise six full turns. Ensure that the nuts have beenL backed off properly.

6.3.21 Crank open the release valve and slowly d --crease the
pump pressure to the intermediate pressures given in
Table A-i (or Reactor Vessel Manual -see note below).
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6.0 PERFORMANCE OF WORK (continued)

6.3.21 (continued) '

NOTE: For detensioning after studs have been
-tensioned for hydrostatic test, the inter-
mediate values will be as given in Table A
(5-1) of the Reactor Vessel Manual (vali-I
dated copy required). Line through values
in Table A-1 and record these values on MI
working copy prior to proceeding.

6.3.22 Close thre release valve and turn the drive gear handle
clockwise to seat the nut. The nut can be seated by
backing off crank handle 450 and seating the nut withI
a sharp rap (approximately 30 ft-lbs) of the crank
handle.

6.323 Open the release valve and allow the pressure to go
to zero.

6 .3.24 Remove the tensioners and continue to the next
sequence.74

6.3.25 Repeat steps 6.3.14 through 6.3.24 in sequence
indicated in Table Al of Appendix A until all studsI

-.6.3.26 Record final minimum temperature of stud, head flange,
and head as described in step 6.3.12.

6.3.27 Remove the stud tensioners from the stud and from
the cavity for storage after disconnecting all hoses. I

6.3.28 Remove pump assembly and all other tensioning equipment

from the cavity for storage.

6.3.29 Health physics to monitor all items as they leave
the cavity area.

6.4, Removal and Cleaning of Closure Head Studs

PREREQUISITES: The fast stud spinout tools have been tested andL
lubricated and the air regulator assembly oil
reservoir has- been filled to the operating level.

PRECAUTIONS:. I. Exercise extreme caution to avaoid damage toL
threaded parts. If damage is sustained to
any part of the closure stud nut or washer
assembly, note the serial number of the .
damaged component for subsequent repair.
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.6.0 PERFORMANCE OF WORK (continued)

6. 4 Removal and Cleaning of Closure Head Studs'(continued)

PRECAUTIONS: (continued)

j2. Turn the stud out of the vessel only when
the stud weight is properly counterbalanced.
by the smoothie.

6.4.1 Lower the 3 fast stud spinout tools, smoothies, air
regulator assemblies, and associated hoses into the
cavity.

6.4.2 Connect service air to the air supply boxe~s and connect
air lines from the supply boxes to the smoothies andJ turning devices.

6..3 Apply approved graphite/isopropanol to threads of
eye bolt (MK 46) and install eye bolts into top of
studs. Handtighten.

6.4.'4 Hook smoothies to tensioner hoists.

6.4.5 Attach smoothie and turning device to studs 12, 28,iand 44. For each smoothie, adjust air regulator
until stud spins easily by hand. At this pressureijthe smoothie is adjusted to counterbalance properly
the stud weight. Note this pressure and maintain
throughout the stud spinout procedure.

6.4.6 Lower fast-stud spinout equipment over studs beg~inning.
.with studs 12, 28, and 44 and spin each stud out of
hole, keeping smoothie cylinder near mid stroke whilet spinning stud.

6.4.7 Raise stud out of hole, install stud support, and remove[ spinout tool.

NOTE: When studs 12, 28, and 44 have been spun
out, installation of guide studs (startingI-with step 6.4.!4) can be done in parallel
with spinning out of other studs.

6.4.8 Repeat for the remaining studs until all are raisedLand resting on stud supports.

6.4.9 Remove the fast stud spinout equipment from -hcavity
. for storage. '
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6.0 PERFORMANCE OF WORK (continued)

6.4.1o Lower the stud carriers into the cavity.

6.4.11 Using the polar crane, or stud tensioner hoists, lift
stud, nut, and washers (remove 12, 28, and 44 first)
and store in stud carriers (do not remove nuts).

CAUTION: Washers will have 'to be tied to stud to keep
them from dropping off when studs are raised.

6.4.12 Immediately, upon removing studs, install either the
guide stud sleeve (MlK 55 and 0-ring MlK 60, applicable
to studs 12, 28, and 44) or the stud hole plug and

O-ig(applicable to all other studs) as follows:

1. Inspect and clean threads and 0-ring -grooves in
sleeves or plugs.

2. Lubricate male thread on each sleeve or plug and
lubricate threads in ,stud hale wth graphite/
isopropanol approximately 9 inches into hole.

3. Install 0-ring and lubricate lightly with
approved silicon e grease.

4. Gently lower the sleeve or plug through the
closure head until it rests on the vessel flange.

5. Using the plug and sleeve tool, rotate the plug
until hand tight; sleeve should travel down
approximately 8-5/8 inches (245mm).

6.. Inspect the plug or sleeve to ensure that the
O-ring is seated properly.

NOTE: If inflatable stud hole plugs are used, plugs
should be inflated only when instal1led in-stud-
hole, and the inflatioin pressure should be
70 t5 psig.

6.4.13 Repeat steps 6.4.12 and 6.4.13 for the remainig
studs until all are removed and stored in the racks."

6.4.14. Remove stud carriers from the cavity floor. Transferout of containment and clean studs as follows:[

NOTE: Health physics to monitor each nut,, washer.
and stud prior to cleaning.[

1. Remove nut and washer from stud, then remove stud
from rack and remove eyebolt from stud.
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6.0 PERFORMANCE OF WORK (continued)

6.4.14 (continued)

2. Use a stainless steel or carbon steel wire
brush to remove all dirt and foreign matterI from both ends of the stud and from the hole inthe stud.

3. Repeat for the internal threads and externalI surfaces of the nut.

4. Using-lint free cloths, thoroughly bathe and
clean the threads on the studs and nuts. with
approved alcohol.

5. Thoroughly dry all threads and check for cleanli-I ness. Repeat-process until no foreign material
is visible.

6. Clean eyebolt and apply graphite/isopropanol

7. Clean the washer with approved alcohol and lint
free cloths-.

8. Apply graphite/isopropanol to stud threads,
reinstall eyebolt, and place in storage rack.

9. Apply approved graphite/isopropanol to the nut
threads and assemble the washer and nut onto
serial numbers are the same.

NOTE: verify that they are placed back together
in the same rack. This will ensure that
the studs for a particular portion of the.
vessel are together and will minimize
polar crane travel time.

10. Lift the studs as necessary to cover the entire
stud, nut, washer, and eyebolt with approved
herculite or plastic, taping the top so that'
no moisture can enter.

11. Mark the plastic with the stud number for
later reference.
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6.0 PERFORMANCE OF WORK (continued)

6.4.15 Install the ti~ree guide studs in-holes 12, 28, and
.44 as follows:

1. Install a one ton chainfall on the polar crane
auxiliary hook for use in handling and lowering

the guide studs.

2. Lubricate threads of guide stud eyebolts with
approved graphite/isopropanol and install intoI
top of guide studs, verifying that shoulder
on eyebolt seats properly.

NOTE: The guide studs are marked either 12, 28,
or 44'on the top of each stud for their
respective location.

3. Using the chainfall hooked to the eyebolt, lift
guide stud, insert through the head flange, and
align key with L slot in guide sleeve.j

4. With the chainfall, carefully,.3Iower guide stud
until it: is seated in sleeve with weight of
guide stud still on chainfall.

5. Temporarily mark guide stud so that rotated
position can be determined in subsequent steps.

6. Using a short metal tube or strap wrench, rotate
guide stud clockwise approximately 380 until
key contacts side of L slot.

7. Disconnect chain fall from guide stud, and remove
eyebolt from guide stud.

6.4.16 Verify closure head studs have been removed, and
stud holes plugged or guide studs installed.

6.4.17 Obtain hold order clearance for the tensioner hoist
power circuit and disconnect cable from 1800 cabl~e
tray. Check for voltage on pins and install temporary
plug covers.

6.5 Final Preparations for Closure-Head Removal

PREREQUISITES: All work items in the cavity compleC6 to this
point as documuented in the Procedure Control
Sheets. Continuing work items to be performed

entirely outside the cavity do not have to beeLcomplete
38.
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6.0 PERFORMANCE OF WORK (continued).

6.5.1 Install cavity lights.

[6.5.2 Install portable reactor cavity cleanu~p system inclu .din .g
all discharge and suction piping.

6.5.3 Clean reactor and refueling cavity walls and floor
by washing down using broom and hose, wiping as
required.

6.5.4 Clean fuel transfer equipment and RCC change fixture.

6.5.5 Clean, check, and lubricate the internal~s lifting rigj as follows:

1. Verify that all bolted connections are .tight
and all components and welds show no)evidence
of cracking, deformation, or damage.

2. Verify that the alignment pin guides are in the
extended position (lowered).

3. Check protective coating on internals lifting
rig and touch up with approved carbo-zinc 11
paint as required where carbon steel surfaces
are exposed. Seal all cavities and gaps as
required (where painting is not feasible)t with approved white silicone rubber.

4. Clean all surfaces on lifting rig as required
to remove dust and foreign matter. Clean
the pin, bore, and pull rod threads on the
rig sling block and lubricate with approved
graphite/isopropancl.

5. Check the flange protection ring and internals
roto-lock tools for damage. Repair as necessary.
Clean thoroughly with approved alcohol and apply
approved graphite/isopropanbol to threads. Verify
that the springs are properly adjusted to
counterbalance the weight of the tools.L6.5.6. Perform visual check of the upper internals and

lower internals storage stands and verify that all
surfaces are clean and bolted connections are secure.
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6.0 PERFORMANCE OF WORK (continued)

.6.5.7 'Perform visual check of the head lifting lugs and
vertical legs, verifying that all parts are tight
and show no evidence of having been disturbed,

deformed, or damaged.

6.5.8 Verify all tape and foreign material has-been removed,
from the cavity walls, blow out openings, ventI
openings at top of cavity, refueling machine and
polar crane.

6.5.9 If unable to seal the cavity with gaskets, seal.
the edges of the nozzle inspection plates, cavity
seal ring, and refueling cavity drain plugs by

applying approved white silicone rubber to the gap
around the'ring or plate to form a bead 1/2" thick
*(minimum).

6.5.10 Remove the eductor system Attached to the head vent
and remove all eductor equipment and hoses from the
cavity for storage. Tape over the vent flange hole.

6.Y5-1l Remove temporary covers and tape from the conoseal
female flange openings.

6.5.12 Mark guide studs using approved graphite/isopropanol
with a one inch band 128 inches above top of head
flange.

6.5.13 Remove all portable ladders, tools, equipment and
other articles from the cavity which are not permanent
fixtures required for refueling operation.[

6.5.14 Perform final cleaning of the head flange and CRDM.
platform to remove loose material and dust which might
be dislodged during head removal.

6.5.15 Remove all loose tools, equipment', and other items
from the reactor building which will not be required

during head removal.

6.5.16 Remove temporary covers from manipulator crane tracks
-and clean track area.

.6.5.17 Perform final cleaning of floor area around cavity.

6.5.18 Perform visual check of head lifting rig, verifying[
that all welds,9 structural members and leg adjustment
nu ts show no evidence of having been disturbed,`
deformed, or damaged.
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6.0 PERFORMANCE OF WORK.(continued)

6.5.19 Attach head lifting rig to polar crane by turning
sling block piYftrlly into main hook adapter.
Verify pin extends through hole in adapter past

f6.5.20 Health phy sics to monitor all items leaving cavity
area.

6.5.21 Raise head lifting rig from stored position and move
to head, aligning polar crane bridge rails so that
they are parallel with steam generator compartment
wall1s..-

16.5.22 Attach head lifting rig to lifting dlevices on
head by means of the supplied pins, verifying that
the rig is in the' proper orientation by matching
color coded markings on leg and clevis, and
verifying that the clevis adjustment has not been
disturbed.

16.5.23 Install two new 0-rings at the head stand if this
has not already been done..

6.5.24 Install at least two levels (approximately 900
apart) on head flange, verify they indicate level,
and secure them with silicone rubber.

-..6.5 .25 Perform final QC cleanliness inspection of-the reactor
and refueling cavities, the reactor head, the mani-
pulator and polar crane, and all upper compartment

floor areas, gratings, etc., for loose articles or

the cavity during or after head removal.
6.5.26 Establish control of the reactor building upper

compartment in accordance with AI-2.6 to prevent
foreign objects from falling into the reactor

vessel.[6.6 Removal of Reactor Closure Head and Replacement of 0-Rings.
PREREQUISITES: 1. All work int the cavity completed as

documented in the Procedure Control Sheets.

L2. Functional -demonstrations of the fuel'
transfer system, refueling mach-ine and
RCC change fixture completed per (FHI-6).
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6.0 PERFORMANCE OF WORK (continued)

6.6 Removal of Reactor Closure,,[ead and Replacement of 0-Rings
(continued)'

PREREQUISITES: (continued)

3. The upper internals'storage stand has been
inspected and is.ready for use, with the

-- flange protection ring in position on the
stand.

4. New closure head 0-rings are in position at
the head stand.

5. The head lifting rig has beeni inspe ted and
is attached properly to the closure head.

6. Reactor head and reactor cooLant
degasification is complete (ref. SOI-62.3D).-

7. The internals lifting rig has been inspected9
and is ready for use.

.8. Health physics personnel are present, are
equipped to monitor radiation levels
during head removal, and have issued RWPs
for work to be performed.

9. Operations has the necessary personnel
assigned and communications established to
verify and adjust water level during
initial head lifting and thereafter and
to check for leakage.

10. The fuel transfer tube blind flange has
been removed, the fuel transfer tube
gate valve is closed and the fuel! transfer
canal in the auxiliary buildi~ng is .it the
normal level with the transler canal gate.
removed.

11. A functional crane scale or l.oad cell is
available for monitoring load during hewad
removal,

12. If work is to be performed in the steam'
generators, all required nozzle Crovers
have been installed properly and checked
for leakage.
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W :~ 6.0 PERFORMANCE OF WORK (continued)Reiin
16.6 Removal of Reactor Closure Head and Replacement of 0-Rings

(continued)

PREREQUISITES: (continued)I13. The in-core instrumentation-has been
retracted and refueling seals installedj properly.

14. The plant has established procedures in
accordance with AI-2.6 to prevent entryI of. foreign objects into primary system
through an open head.

15. A floatation device is present at the
cavity with a minimum of 75 ft. of rope
attached.

116. Reactor coolant system integrity "ha's been
restored following any'system maintenance.

117. Verify equipment'access hatch is closed.
PRECAUTIONS: 1. After head removal, tools and equipment

should be removed from the reactor vessel

area immediately after they are used.52. Tools and other objects withdrawn from the
refueling water may be highly contaminated.IWrap in plastic before storage and store in
a specified area. Health Physics to survey
and attach radiation material tag prior toI storage.

3. Avoid undue personnel exposure to the under-
side of the reactor closure head and verifyI.that all pers -onnel exposed are covered by,'

4. Refueling wa~ter cannot be allowed to tou~ch

the head at any time.

L5. Rotate the head on the polar crane using
only ropes attached to the hook itself or
to the lifting rig. Do not apply excessive
torque through the lifting rig.

6. Verify all personnel in upper containment
are wearing respiratory equipment comparable
to that required on head removal RWP, iditilL HP surveys determine that the respiratory.
equipment is not needed.
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60PERFORMANCE OF WORK (continued)j

6.6.1 Verify.,that all prerequisites have been completed
and personnel have been informed of precautions to

be taken in the performance of the following work.

6.6.2 Verify that the shift engineer is ready for the closure
head to be removed. Evacuate all unnecessary personnel

from the reactor building.

6.6.3 Coordinate with operations to raise the vessel water
level to between 4 And 12 inches below the vesselflange.

CAUTION: Monitor the crane scale or load cell during
all head lifting operations. If the indica-
tion is erroneous at any timeý,,suspend lifting
operations until the cause can .be' determined.
Weight of vessel head is approximatelyI
280,000 pounds.

6.6.4 Take'a strain on the head'lifting rig and verify that
it does not ride or bind against any component or partI
of the closure head.

6.6.5 Raise head approximately one inch and check for level--
ness by verifying that the guide studs do not bind
in the stud holes. If binding occurs, set head back'
on vessel, determine cause of problem and take
necessary action to- correct (adjustment of lifting I
CAUTION: Health physics must monitor area during

the following operations to ensure safe
radiation limits. Operations must monitor
source range-instrumentation to a head
height of 128 inches above the vessel
flange. Inspection shall be done under
an RW'P which covers working under the
exposed head.

6.6.6 Slowly raise the closure head approximately 24
inches, checking for levelness, as it is being lifted-

and verifying'that guide studs do not bind.
6.6.7 Verify that source range instrumentation indicates

that no control rods have. been lifted with, the head.L

CAUTION: Alert health physics and person perfo ming
step 6 .6 .8 of-extreme radiation.L
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6.0 PERFORMANCE OF WORK (continued)

.68 Slowly~raise tS!-Closure head to a height of approxi-
mately 128 inches above the vessel flange (to marks
on guide studs); verifying by source range instrumen-
tation and visual inspection with a flashlight that

the drive shafts are free in the mechanism housings

6.6.9 Evacuate all unnecessary personnel from the refueling
cavity.

CAUTION:- In the following steps do not allow water to

contact head.

6.6.10 Raise the water level in the cavity to just above the
flange and verify that the nozzle inspection plates,
cavity seal ring, and refueling cavity drain plugs'
do not leak.

j6.6.11 Raise the water level in the cavity to approximately
five feet above the vessel flange, verifying that
the upper internal guide tubes are s~ubmerged under
several inches-of water.

.6.6.12 Complete a HP survey of the refueling elevation to
verify that the water level is sufficient for
shielding of the upper internals such that
negligible background radiation is attributable to
this assembly.

6.6.12.1 'Install portable radiation monitor in cavity
to ensure that fluctuations in water level

does not significantly affect dose rates.

CAUTION: In the following step use a herculite
covered wood board to block between
the head flange and crane wall whenI- positioning the head over the stand.
This will ensure that the wall is not

damaged by swinging of the head[ assembly. Personnel shall not get.
between the head and the wall.

6.6.13 Raise the head assemb ly clear of the cavity and all
obstructions, then m6ve the head to the storage'stand,
rotating the head assembly on the hook as---necessary
so that the cable support on top of the head clears
the crane wall.
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6.0, PERFORMANCE OF WORK (continued)

6.6.14 Coordinate raisff~g-of the water level in the cavity

to approximately 10 feet above the vessel flange
for control rod drive shaft unlatching, and turn on
cavity lights.

6.6.15 Lower the head assembly into place on the storageI
stand,. using the 3 floor mounted guides for final
positioning. Monitor the load cell indicator or
crane scale while lowering the head and stop the
operation if a load change is noted-before the head
seats on the stand.

6.6.16 Reduce the load on the polar crane until the indi--
cated weight equals no load (weight of hook and
load cell).

6.6.17 Turn the pin out of the crane hook adapter fully,
then raise the hook to the stored position.

6.6.18 Cover and protect instrument port openings with
rubber gasket material or equivalent..,

6.6.19 Drape the head in herculite or plastic to cut downI
on the release of airbo rne particulates if determined
necessary by HP.

6.7 4placement of Closure Head 0-Ring's

NOTE: Replacement of closure head. 0-rings below should be
performed in parallel with fuel movement as practical,
or alternately just-prior to head replacement. In
any event due concern should be given to 0-ring protec-
tion after installation and final 0-ring inspection
must be performed just prior to head replacement.

6.7.1 Verify that a RWP has been issued for rep~lacement
of head 0-rings.

6.7.2 Remove the 0-rings from the head by removing all
captured screws and wire clips (see figure 14).
Account for all hardware and store in small-boxes
for reuse. Procure new parts as required if old
hardware is damaged.. Used 0-rings to be scrapped
as radioactive materiali.L

6.17.3 Cut 0-rings in half and remove from storage stand
area. Cut into .pieces small enough to fit into a

55 gallon drum and arrange for disposal.
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6.0 PERF ORI4ANCE OF WORK (continued)

r -6.7.4 Clean 0-ring sealing grooves as required with Clean,lintfree cloths and approved alcohol until all
foreign material is removed.

6.7.5 If silver residue is present on the 0-ring groovef sealing surfaces, remove with scotchbr~fte or flatArkansas stones or equivalent fine stones by lightly
rubbing over surface. A minimum 1/2" by 1/2" flatI- stone surface must be in contact with sealing surface

CAUTION: Take extreme care not to scratch sealingI surface.
6.7.6 Remove burrs on the vertical sides of the- 0-ring

sealing grooves using scotchbrite or hard stones

per above.

6.7.7 QC Hold.Point: Inspect 0-ring sealing grooves. The
sealing surfaces must be free from nicks, burrs, and
scratches which would impair sealing of the closure
gaskets. Record inspection results on Data Sheet B.

CAUTION: Use rubber c-zone gloves or soft white
0-ingsre beow.ton nlote damaen softdsilve
l-int-freelcotto n gove whmaen handslng
coating on 0-rings.

6.7.8 QC Hold Point: Remove wrapper from new inner 0-ring
and inspect for defects on all surfaces. The 0-ringsL must be free from nicks, burrs, and scratches which
would impair sealing. Record 0-ring serial numbers
in Appendix A, Data Sheet B.

6.7.9 install inner 0-ring in sealing groove using wire clips
and screw. Coat screws with graphite/isonrpao

prior to insertion.roao
6.7.10 Remove wrapper from outer 0-ring gasket and inspect

for defects as above. Record serial number on Data
Sheet B in Appendix A.

6.7.11 Install outer 0-ring as above.

L6.7.12 Check all screws for tightness, exercising care not toovertighten screws to prevent shearing of screw shaft.

NOTE: The following step must be performed just
przior to installation of the closure head.
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6.0 PERFORMANCE OF WORK (continued):j

Hold Point: QC Inspector

6.7.13 Perform final inspection of 0-ring installation.
Verify 0-rings have not sustained damage and all
screws and wire clips have been installed properly.,
Verify that screws do not protrude below the head
seating surface by signing in Appendix A, Data
Sheet B.

6.8 Removal of Upper Internalsj

PREREQUISITES 1. All control rod drive shafts have been
unlatched and verified per (FHI-1O).

2. The reactor cavity water level1 is being
maintained in a stable condition.,

3. The upper internals lifting rig has been
inspected, cleaned, and lubricated per
section 6.5.5 and is ready for use.j

4. A functional crane scale or load cell is
available for monitoring load during upper
internals removal..

PRECAUTIONS: 1. Do not submerge the polar crane load cell
at anytime. If it is accidentally submerged.,

it. should be dried, reinspected, and rezeroed.

2.1 Exercise care when turning the engagement
tools into the upper internals and protec-
tion ring assemblies. Turn slowly to prevent
galling. If drag occurs, work tube back
and forth until drag dissipates.

31. Avoid any contact with the CRD shafts
when moving the lifting rig or upper
internals package..

4. Monitor crane scale or load cell when
performing lifting or lowering operations
and suspend operation if sudden loadL
changes occur.

5. While transporting the internals, observe
clearance between guide studs, cavity walls,L
and internals package. Stop crane move-
ments, if there'is any doubt package wIillL

..cleaL
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- 6.0 PERFORMANCE OF WORK (continued)

6.8 Removal of-Upper Internals (continued)

PRECAUTIONS: (continued)

6. Any equipment taken from the vessel andI moved above water level shall be cleaned,
kept covered, or kept wet to prevent the
release of airborne activity.

6.8.1 Verify all prerequisites are satisfied and personnel
have been informed of precautions to be taken in
the perfo-rmance of the following work.

6.8.2 Move refueling machine adjacent to internals
lifting rig, then transfer two men to the internals
lifting rig platform.

6.8.3 Attach upper internals lifting rig to polar crane
by turning pin fully into load cell adapter.I Verify that pin extends through hole in adapter
past flush. Tighten rod locknut.

6.8.4 Attach ropes to main hook or lifting rig for
rotating lifting rig assembly in subsequent steps.

6.8.5 Install the 3 top handles on the flange protection
ring engagement tools and remove locking pins.

6.8.6 Push down the flange protection ring engagement
.tools, turn counterclockwise into the L slot in theU.engagement tool sleeve and then install the locking
pins to hold tools in engaged position.

6.8.7 Remove tools and evacuate personnel from platform.

CAUTION: In the following step verify the tensioner.
hoists on the closure head do not interfere

with the upper refueling machine beam.

6.8.8 Move refueling machine to far end of reactor cavity[ so that mast is in recessed slot of cavity wall.

6.8.9 Raise lifting rig-with flange protection ring
installed until it clears guide studs on storage

stand.
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6.0 PERFORMANCE OF WORK (continued)

6.8.10 Continue raising lifting rig and moving it towards
the reactor ve~te until the rig is positioned over
.the reactor vessel guide studs.

6.8.11 Using handlines align lifting rig guide brackets with
vessel guide studs and lower rig until it is seated
on the upper internals package and all weight
(including rig weight) has been removed from the

6.8.12 polar crane.

6.8.12 Station two men on internals lifting rig platform.
Disconnect load cell adapter from lifting rig and
raise hook clear of rig.

6.8.13 Disengage flange protection ring engagement tools by
removing locking pins and releasing engagement tool
from L slot in sl -eeve. The engagement tools should

spring up to the released position.-

6.8.14 Remove the top handles from the flange protection
ring engagement tools and install them on the
internals engagement tools.

6.8.15 Push down the internals engagement tools and turn
the key into the L slot in the engagement tool sleeve,
then install the locking pins to hold tools in engaged
position.

6.8.16 Lower loa~d cell adapter onto lifting eye and connect to
lifting rig. Remove all tools and evacuate personnel
from platform.

6,.8.17 Notify the shift engineer and health physics that
the upper internals package is ready to be lifted.
Verify that source range instrumentation is being
monitored in the control room and the shift engineer
is ready for the upper internals to be Lemoved.
Coordinate raising of water level to normal refueling
level during removal operation.

CAUTION: Monitor the load cell and suspend lifting
operations if the indication is erroneous
at any time. Weight of the upper internals'
is approximately 180,00u pounds.

NOTE: Health physics to monitor area 4uringL
movement of internals for increase in
radiation levels.
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6.0 PERFORMANCE OF WORK (continued)

.6.8.18 Begin raising water level and lifting upper inter-
nals from reactor vessel while monitoring sourceI-. range instrumentation. Suspend lifting operation
if abnormal indication occurs. Maintýin-sufficient
water level to keep upper internals guide tubes
submerged.

6.8.19 When the upper internals package clears vessel
flange, verify that no control rods are attachedIto the package. Suspend lifting operation and
notify the shift engineer immediately if a rod
is still attached.

6.8.20 Continue raising the upper internals'package until
it will clear cavity seal ring and lifting rig guide
brackets are above reactor vessel guide studs.

6.8.21 Move the upper internals over the upper internals
storage stand and align the guide brackets with the

stand guide studs.

6.8t.22 Lower the upper internals onto the stand until it
fully seats and all weight has been removed from
polar crane.

.6.8.23 Move refueling machine to internals lifting rig
to allow personnel to climb onto platform for
disconnecting polar crane.

-6.8.24 Disconnect lifting rig from polar crane by turning
pin out of crane hook adapter fully, then raise main
hook to stored position.

6.8.25 Notify the shift engineer that the upper internals
have been removed and stored and the flange protec-
tion ring is in position on the reactor vessel[ flange.

6.8.26 Remove all tools and equipment from around the reactor

and, refueling cavites in preparation for fuel movement.

L 6.9 Installation of Upper Internals

PREREQUISITES: 1. The lower internals package is installed
in the reactor vessel and all fuel movement
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6.0 PERFORMANCE OF WORK (continued)I

6.9- Installation of Upper Internals (continued)

PREREQUISITES: (continued)

2. The internals lifting rig is engaged into
the upper internals package on the upper

internals storage stand.

3. Cavity water level *is at the normal
refueling level (749' 1-1/2").-1

4. The fuel transfer tube gate valve is
closed.j

PRECAUTIONS: See Precautions in Section 6.8

.6.9.1 Notify shift engineer and health physics that the
upper internals are to be replaced and verify that,
all.Operations Prerequisites and Maintenance
Prerequisites, are satisfied for this task.

ýNOTE: Health physics to monitor area during
movement of internals, for increase, of.
radiation levels.

6.9.2 Move refueling machine to internals lifting rig
to .allow, personnel to c~limb onto, platform for

attac~hment. of ,lifting rig 'to polar cran e.

6.9,.3 Attach upper internals rig to polar crane :by turning
p in fully into main hooka adapter., Verify that pin

ext~ends through hole in adapter past flush.,

6.9.4 Attach ropes to, main hook for rotating lifting rig
ass~embly in subsequent steps.

6.9.5 Evacuate personnel and remove tools from lifting rig
platform.

6.9.6 Move refueling machine to end of reactor cavity so
that mast is in recessed slot. of cavity wall.

(approximate 900 azimuth).

CAUTION: In the following step, suspend lifting
operations if the indicated weight is
erroneous. Weight of upper internalsL
is approximately 180,000 pounds.

6.9.7 Raise upper internals package from storage stand untilL
guide tubes on package are within one foot of water
level. "The CRD shafts will protrude from the water.
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6.9.8 Move upper internals over reactor vessel, verifying
that the packTIjeclears the cavity seal ring and the

lifting rig guide brackets clear reactor vessel guide.

6.9.9 Using handlines attached to crane hook, align lift-
ing rig guide brackets with vessel guide studs and
lower internals package into reactor vessel until
it seats, monitoring load cell or crane scale during
this operation to verify that no binding occurs..

6.9.10 Station-two men on platform-for disconnectingJ internals lifting rig in the following steps.

6.9.11 Disengage rotor-lock tools by removing locking pins
and releasing engagement tool from L-slot in sleeve.I The engagement tools should spring up to released
position.

6.9.12 Transfer the top handles to the flange protection
ring engagement tools, then engage and lock the
flange protection ring as in step 67ýý8.6.

6.9.13 Verify internals engagement tools are properly
disengaged and flange protection ring engagement
tools are properly engaged.

1 6.9.14 Remov e too ls and e vacu'ate personnel fr om internals
lifting rig platform.

I. CAUTION: Discontinue lifting operation in the
following step if the indicated weight
is erroneous.

16.9.15 Raise lifting rig with flange protection ring
installed until the lifting rig guide b~rackets clear
guide studs.

*1.6.9.16 Move lifting rig over upper internals storage stand
and align guide bra~ckets with stand guide studs.

[6.9.17 -Lower lifting rig onto stand until it seats and-all
weight has been removed, monitoring load cell or crane
scale during this operation to verify that no bindingL occurs.

6.9.18 Move manipulator crane adjacent to internals lifting
rig, then transfer two men tc the internals lifting

rig platform.
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.6.0 PERFORMANCE OF WORK (continued)

6.9.1.9 Disconnect lifting rig from polar crane by turning
pin out of cil, e-hook adapter fully, then raise main
hook to stored position.

6.9.20j, Using a steel tape and p .lumb bob, measure the distance
from the manipulator crane upper handrail to the top
of the upper internals and record re 'sults on DataSheet E. (See Figure 16 for measurement locations)'.

6.9.21 Notif y the shift engineer that th e upper internals
package has been reinstalled.

6.10 Installation of Reactor Closure Head

PREREQUISITES: 1. The upper and lower internals have been -

installed properly and full length CRD
shafts. have been latched.

2. The fuel transfer gate valve is closed.

3. Decontamination equipment for reactor and
refueling cavi -ties is prespent and operational
and-spray equipment ready forY wetting cavity
walls.

4. Shift engineer notified that vessel-head
is ready-to be replaced and communications
established with control room for head
replacement operation and adjustment of
cavity water level. Shift engineer to
verify mode 5 requirements satisfied.

S. Health phy'sics personnel are present, are
equipped to monitor radiation levels during
head replacement, and have issued RWPs for I
work to be performed.

6.. Closure head 0-rings have been installed
and are ready for final inspection.

7. A functional crane scale or load cell is
available for monitoring load during.:,headL
installation.

PRECAUTIONS: 1. Do not all-6w closure head to ride or'bind
on the guide studs, since this-could resultL
in damage to the guide studs and stud holes
in the vessel and head.L

5,4
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6..0 PERFORMANCE OF WORK (continued)

6.10 Installation of Reactor.Closure Head (continued).

IPRECAUTIONS: (continued)

2. Avoid undue personnel exposure to the under-
side of the reactor closure head and verify
that all personnel exposed are *covered by an
appropriate RWP.

3. Refueling water cannot be allowed to touch
the head at any time.

I -4. Cavity lights must be turned off before they
are uncovered during draining operations.

6.10.1 Verify that all prerequisites are satisfied-and
personnel have been informed of precautions to be
taken in the performance of the following work.

6.10.2 Clean all external surfaces-of the head assembly as
required to remove all loose dust and foreign matter
which could be dislodged duri ng head replacement.

6.10.3 Clean the stud holes in the head flange as required

to remove all oil residue, dust, and foreign matter.

1.6.10.4 Attach head lifting rig to polar crane by turning
pin fully into main hook adapter. Verify pin extends
through hole in adapter past flush.

6.10.5 Position tensioner hoists at equal spaces around-head.'

£6.10.6 Attach ropes for rotating head in subsequent steps.
6.10.7 Perform final inspection of the closure head 0-ring

installation per step 6.7.13.

L6.10.8 Remove protecting covers from-instrument ports.

6.10.9 Verify levels are still positioned at two level
points on top of head flange approximately 9.0'
apart and final preparations. for installing the
closure head are complete.

1.CAUTION: In the following step, suspend lifting
operations if the indicated weight is
erroneous. Weight of vessel head is -.7

approximately 280,000 pounds.

6.10.10 Raise head until it just clears storage stand and
* veriify that the head is still level.
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6.0 PERFORMANCE OF WORK (continue d)

6.10.11 Coordinate draining of cavity to approximately
5feet above the vessel flange with the RCC guide

tubes just submerged. Wet cavity wall1s to keep
airborne contamination down.

6.10.12 Raise head clear of storage stand and all obstruc-
tions and move head to reactor cavity. Align head
directly over reactor vessel with polar crane bridge

rails parallel with steam generator compartment
walls.

6.10.13 Rotate head as required and lower until stud holes.
12, 28, and 44 are directly over their respective
guide studs.

CAUTION: In the following steps do not allow water
to contact head..

6.10.14 Lower head over guide studs slowly, monitoring crane
scale or load cell to verify that no binding occurs.
Stop lowering when the head is approximately 128 inches
above vessel flange (the marks on guide studs should
be visible above head flange).

6.10.15 Continue lowering water level to approximately 4 inches
below vessel flange.j

6.10.16 Verify health physics is prepared to monitor flange
- area in the following steps and has issued RWP for

work to be performed.

6.10.17 Verify with a flashlight that all CRD shafts and
instrument columns align properly with their guides
while lowering head to-approximately one footh
above vessel flange.

6.10.18 Clean the vessel flange of water and foreign L
materials with clean, white, lint-free cloths, and
isopropanol alcohol, or D.I. water as required.

HOLD POINT: QC InspectorL

6.10.19 Inspect the reactor vessel mating surface. The
sealing surfaces must be free from nicks, burrsL
and scratches which would impair sealing of the
closure gaskets. Minor burrs and scratches can,
be removed with scotchbrite or flat Arkansas-
stones, or equivalent fine stones, by lightlyL

rubbing 9ver surface. A minimum 1/2" by 1/2"
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6.0 PERFORMANCE OF WORK (continued)

6.10.19 (continued)

flat stone surface must be in contact with
sealing surface at all times. QC inspector to
record inspection data on data sheet B in
Appendix A.

6.10.20 Continue lowering head until it seats on reactor
vessel.

6.10.21 Remove weight of head assembly from polar crane but
leave weight of lifting rig. The clevis pins should
be loose in the dlevises. (Head lifting rig
weighs 8,000 lbs..)

6.10.22 Remove cleviB pins, raise lifting rig from head an d
reinstall pins in rig eyes.

6.10.23 Move-lifting rig to head stand area and set on blocksI to store.

6.10.24 With the lifting rig weight off the polar crane,
disconnect rig by turning pin out of main hook
adapter fully, then raise main hook to stored

61.5 Pla ce prot~ective co vers over instrumen t p ort
female-flange and tape.

V6.11 Cavity Decontamination a nd Preparation for Maintenance
PREREQUISITES: 1. Head in place on reactor vessel and lifting

rig disconnected.

2. Water spray system in operation to keep
cavity walls wet until decontamination is[ complete.

3. An 8,000 psi minimum hydrolazer system[ ~ready and hooked up, a two-man skip box
on hand, and trained personnel present for
operating the hydrolazer equipment.

JPRECAUTIONS: 1. Hydrolazer guns produce a reaction force
when turned on which can cause the operator
to lose balance.' Always-verify that safety
belts are attached and operator-is properly
braced befo-re operating gun.
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6.0 PERFORMANCE OF.WORK (continue d)

6.11 Cavity Decontamination rndPreparation for Maintenance (continued)

PRECAUTIONS: (continued)

2. Hydrolazer spray jets are extremely dangerous.
They will cut through clothes, shoes, and
flesh. Treat hydrolazer equipment with due
respect and point guns only in the direction
of equipment to be cleaned.

3. A person must be present at the hydrolazer
pump whose sole job is to turn the pump
on and off. He shall not be allowed to
leave the pump while it is on.

6.11.1 Protect the head and CRDM assembly from w ater sprayj
by wrapping herculite blankets around the entire
circumference from seismic platform to vessel flange.

6.11.2 Maintain water level at just below reactor cavityI
floor (approximately 724 feet).

6.11.3 Begin hydrolazing of cavity walls begi *nning at topj
of reactor cavity and proceeding to floor of reactor
cavity around head (include all wall area above
cavity floor 725 elevation). Hose wall off prior
to hydrolazing to remove gross activity which will
reduce airborne radioactivity during hydrolazing.

6.11.4 Hydrolaze refueling cavity walls down to water level f
while -commencing draining of refueling cavity.

6.11.5 Continue hydrolazing walls while reducing water
level in cavity until cavity floor is exposed and
can be hydrolazed.

6.11.6 Maintain water spray on cavity walls and floor area[
which cannot be sufficiently hydrolazed from polar
crane due to inadequate crane travel. Continue
decontaminating these areas in Parallel with sub-
sequent procedures using hose and broom from .rope-L
falls until water spray can be removed without
causing excessive airborne contamination levels.L

6.11.7 Install temporary barrier at end of reac~br cavity
between gate block slots.

6.11.8 Decontaminate and remove portable reactor cavityL
cleanup system suction and discharge hoses, and
store for future use.
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.6.11.9 If necessary, thoroughly dry reactor cavity floorfand line floor with herculite.

NOTE:, If necessary, the equipment-hatch door may
be opened at this time (using approvedI instruction 270.03).

6.12 Installation of Closure Studs

jPREREQUISITES: 1. Vessel water level no higher than four
inches below flange.

2. Decontamination of reactor cavity walls an d
floor complete.

3. All studs, nuts, and washers have-been
cleaned, lubricated and wrapped in plastic,
and in the correct stud racks with nut
and washer assembled on stud.

PRECAUTIONS: 1.. If vessel water level rises above vessel
flange, water may leak past 0-rings.
If this occurs, evacuate cavity in an
orderly fashion until level is
reestablished below flange.

2. Exercise extreme caution to avoid damage
to threaded parts.

3. Turn studs into vessel only when stud

the smoothie.

I-6.12.1 Verify all prerequisites are satisfied and all personnelhave been informed of precautions to be taken in the.
performance of the following work.

[6.12.2 Connect tensioner hoist power cable at the 180' cable-..-'
tray and release hold o~rder for this circuit. Have
power turned on and ch.ack tensioner hoists for proper
operation and limit cutouts.

6.12.3 Provide work platforms or stands as required for the
following work.

6.12.4 Remove stud hole plugs using the stud hole plug

handling tool and store for later use.

NOTE: Removal of guide studs can be done in
.parallel with subsequent steps (see
step 6.12.24).
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60PERFORMANCE OF WORK (continued)

6.121.5 Using a 7"' tube brush or equivalent, dry and clean
stud holes until all foreign matter has been removed.-
Check holes and chase threads per instruction in
Appendix H if required.

6.12.61 Lubricate stud holes with approved graphite/
-isopropanol.:

6.12.7 After each hole has been cleaned and lubricated
cover vessel flange hole with herculite.

.6.12.8 Lower. stud carriers into cavity positioning carriers

- by stud numbers.

6.12.9 Using the polar crane, or stud tensioner-hoi st, lift
each stud from the carriers, remove plastic, ~and
place in correct vessel hole sitting on stud support
(except for guide stud holes).

6.12.10 Remove stud carriers from cavity floor.

6.12.11 Lower the three fast stud spinout tools, smoothies,
air regulator assemblies, and associated hoses

into cavity.

6.12.12 Connect service air to air supply boxes, and connect
air lines from supply boxes to smoothies and turningI

6.12.13, Hook smoothies to tensioner hoists and hook onto
lifting eyes of random studs. I

61.12.14 Attach ea~ch smoothie and turning device to a stud
and raise stud out of hold. For each smoothie,
adjust air regulator until stud is suspended from
smoothie with cylinder at midstroke. At this
pressure the smoothie is adj us-ted to counter-
balance properly the stud weight. Note this 1pressure and maintain throughout the stud spinout
procedure. L

6.12.15 Remove stud support.

6.12.16 Make final check of stud hole cleanliness and
lubrication. Verify hole is dry. If hole is wet
or shows evidence of rust or foreign matter, it
must be recleaned and relubricated prior to
installing the associated stud.



WBN
- 11-68. I

Page 61 of 91
Revision 5

6.0 PERFORMANCE OF WORK (continued)

.6.12.17 With smoothie rYtinder near midstroke, lower eachI-. stud into hole slowly until stud contacts top of
hole threads.

6.12.18 Begin threading stud into hole by hand and verify
stud has started straight (at least three full
threads).

j6.12.19 Spin stud into hole using turning device while
maintaining smoothie cylinder at near midstroke
(approxifrately 85 turns total).

6.12.20 Seat stud in vessel flange, verifying clearance
between nut and washer.

6.12.21 Back off stud 1/4 inch from seat by turning back
(counterclockwise) 720 degrees or two full turns
of stud.

6.12.22 Immediately mark the top surface of stud so that
any movement from the back-off posit-ion can be
detected.

6.12.23 Remove eyebolt frow. top of st ud and tape over hole.

6.12.24 Remove each of the guide-studs and sleeves in holes
12, 28, and 44 as follows:

1. Lubricate threads of guide stud eyebolts with
approved graphite/isopropanol and install into
top of guide studs, verifying that shoulder on
eyebolt seats properly.

2. Install a one-ton chain fall on the polar crane
auxiliary hook for use in removing_,guide studs.

3. Temporarily mark guide stud so that backed-off,
position can be determined in subsequent steps.

L4. Hook the chainfall to the eyebolt, and with the
chainfall apply an upward force to the guide
stud while rotating stud counterclockwise
approximately 38 degrees to center key in L
slot of sleeve. -(Use a short metal tube or'L strap wrench to rotate).

5. Using the chainfall, raise guide stud until t hebottom of the stud is within head flange.
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6.0 PERFORMANCE OF WORK (continued)

6.12.24 (continued)

6. Using polar crane, rem ove guide stud from head1
flange.

-7. Remove guide stud sleeve using sleeve tool.

8. i.Clean And lubricate stud hole and install stud
as previously instructed.i

6.12 .25 Remove fast stud spinout equipment and all stud-
carriers from containment for storage.

6.12.26 Health physics to check contamination levels of all
equipment used in cavity area.

6.13 Tensioning of Reactor Closure Head

CAUTION: Vessel closure head is to be tensioned for normal
full power, not hydrostatic testing. Refer to
Reactor Vessel Manual for tensioning pressures and
sequences for hydrostatic testing..-.ý

PREREQUISITES 1. All1 studs, nuts, and washers installed.j

2. The tensioner pump assembly and the three
tensioners 'checked, lubricated,.and oper-
ability verified by use of a mockup or by
recent use in detensioning.

3. Verify with operatioas, vessel water level-[
no higher than four inches below sealing
surface and-stable..

4. Vessel water temperature between 80OF
and 120OF and stable.

5. Closure head, flange, and c losure studs
70OF minimum. See figure 11 for temperature
measuring locations.

NOTE: This minimum boltup temperatureL

life due to relatively low
irradiation of the upper vessel.
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6.13.Tensioning of Reactor Closure Head (continued)

I -PRECAUTIONS: 1. Exercise -care at all times, to avoid damage
to threaded parts. When lowering a tensioner
onto a stud, protect threads of adjacentI. ~studs with protective covers.

2. Use only the two lif 'ting eyes provided in
the top plate of tensioners for lifting

and shifting of each tensioner.,

3. Keep holes at top of studs covered at allI times to .keep foreign matter from entering.

4. Use only the supplied Biach tensioners when
performing this procedure. The, use-of anyI other type or quantity of tensioners
invalidates the sequences and pressures
definedi herein.

16.13.1 Verify that all prerequisites have been satisfied
and all personnel have been informed of precautions
to be taken in the performance of the following work.

6*.13.2 Check the exposed portion of stud threads for damage.
Repair as necessary.

6.13.3 Lower box containing, elongation rods into' cavity.

-.6.13.4 Check each hole in stud for cleanliness and installI- a clean elongation rod into each, taking care not
-to drop rods into holes.

156.13.5 Replace tape over hole.

CAUTION: In the following step, take extreme care
when handling the gauge extension rods.

If bent at all they will not be usable.

6.13.6 Using the polar crane and stud tensioner hoists care-Ifully lower each tensioner onto a stud so that when
finished each of the three tensioners is on one of
the studs listed below (the colors refer to paintedL. markings on tensioner hoists).
Red - 5 Yellow - 23 Blue - 41

6.13.7 I nstall the hydraulic-pump assembly in cavity o'n'Lgate-block s 'ide. Record hydraulic gage
information on Data Sheet F in Appendix A.
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6.0 PERFORMANCE OF-WORK (continued)

.6.13.8 Install hydraulic and relief return hoses between
tensioners and pump assembly.-

6.13.9 Connect air supply hose to pump asse~mbtly. Supply
- pressure should be 100 psi for most efficient operation.

6.13.10 Verify that all st .uds, nuts, and washers have been
installed a minimum of six hours and all elongation
rods have been installed a minimum of two hours.

6.13.11 Using a cali brated instrument, measure temperature of
head flange, head, and studs at three azimuth locations
around the head (see figure 11 for measurement points).j

6.13.12 Record on data sheet F in Appendix A the. minimum of the
three azimuth temperature readings for ea-ch-of the
measurement locations. These are the initial tempera-
ture readings and must be equal to or greater than 700.F.
Spot check the temperatures at the same locations at
approximately one-hour intervals during tensioning and.
immediately stop the tensioning process if any point.I
drops below 70'F. 'Also, stop the tenisioning process

if an appreciable rise in temperature is noted.

6.13.13 Notify the shift engineer tensioning is ready to
begin. Verify vessel water temperature is between
801F and 1200F, and request notification if
temperature leaves this range.

-NOTE: In the following steps discontinue tensioning
if the water temperature drops below 8,0*F or
exceeds 1201F. The cognizant engineer will
then determine if tensioning can continue,
based on temperature stability and time grad Ient.
Tensioning can be performed at a water tempera-
ture between 701F and 180OF if stability is:
sufficient and metal temperatures are within
specification.

6.13.14 Obtain initial (no Load) elongation readings of each
stud as follows:L

1. Remove tape and clean top of stud of tape residue
and other foreign water. Remove nicks or burrs,
from stud surface as required.L
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6.0 PERFORMANCE OF WORK (continued)

6.13.14 (continued)

2. Using the hand held CSSC dial indicator (MK-73),.
place indicator on stud so that stem touches
approximate center of elongation rod and dial
is tangent to vessel. Record CSSC information
.-on data sheet F in Appendix A.

3. Keeping dial face tangent to vessel, move
indicator around center position (no more than
1/8-inch in any direction) to obtain minimum

dial re-ading.

4. Record this reading in Appendix A, table A3. The
cognizant engineer and QC inspector must initial

this data in the appropriate columns of table A3.

6.13.15 Each sequence of tensioning specified in table A2
shall be performed in turn, starting with sequence A,
(seating pass), as follows.

6.13.16 Lower tensioners in place. Exercise care when lower.-
ing the tensioners to avoid damage to the threads of:.
the studs and drawbar. While lowering the tensioners,:
ensure that the ring gear, is seated on the nut and
the crank handle is free to rotate (first-pass only)..

Also enure hatthe ring gear is properly seae
in the nut castles.

6.13.17 Engage the drawbar and thread down until it bottom~s
out, then back off 1/2 turn or- the handwheel.

NOTE: When nearing the bottom, care should be
taken to prevent jamming drawbar on stud.

6.13.18 Pressurize the tensioners to the pressure specified1 in column 4 to tension the stud. Hold this pressure
for a minimum of 10 seconds.1~6.13.19 Fasten the nuts by turning the crank handle clockwise
until the nuts are seated. Seat nuts with a sharp
rap (approximately 30 ft-lbs.).

ý6.13.20 Reduce the pump pressure to zero.

6.13.21 Proceed with tensioning as shown in table A2. Perform

each of the tensioning sequences A, B, and 1-40 inaccordance with steps 6.13.15 through 6.13.20.
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6.0 PERFORMANCE OF WORK (continued)

6.13.21 (continued) -

NOTE: In the course of tensioning, it may be
.-necessary to apply additional neolube to
the stud threads.-

6.13.22 Aftear the last tensioning has been completed, obtain
the elongation gauge reading of each of the 54 studs

using the dial indicator (M1K 73) on the stud reference
surface (see step 6.13.14). Reco-rd final gauge
readings in column 4 of table A3. Calculate elonga-
tion by subtracting initi al gauge reading (column 3)
from final guage reading (column 4) and record in

column 5 of table A3.

NOTE: The target elongation for normal full power.I
is 0.047 (+0.004/-0.002) inch.

6.13.23 If the stud elongation (column 5 of table A3) for
any stud exceeds or is less than the target
elongation, this stud must be adjus4ted using either
of the two methods below:

METHOD A 1. Attach the stud tensioners to the sequence of
three studs and pump the tensioners to 8,000 psi
ýor until the nut-turning transmission crank

handle can be turned (not to exceed 9000 psi).

2. Loosen the nut on the stud out of tolerance
(or studs) by turning the crank handle
counterclockwise .180 degrees.

3. Reduce the pump pressure to 6,100 psi and seat
the nut with a sharp clockwise rap of the crank
handle.

4. Reduce the pump pressure to zero and proceed.
to the next stud which requires corrections.

METHOD B 1. Pump all three tensioners until the crank handle
can be turned (9000 psi maximum).

2. On the stud or studs which were out of tolerance,
adjust the nut for proper positioning by tu'rning

1/8 turns on crank handle for eachT. 002". change
required. (Elongation will decrease with a
counterclockwise turn of the handle).
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6.0 PERFORMANCE OF WORK (continued)

j6.13.23 (continued)

METHOD B (continued)

3. Reduce the pump pressure to zero,-and proceed to
the next stud which requires corrections.

6.13.24 After all corrections have been completed, obtainI the corrected elongation gauge reading of each of
.the 54 studs using the CSSC dial indicator (MK 73)j as before.

Record the readings in column 6 of table A3. Calculate
the elongation of each stud by subtracting the noload
gauge reading (column 3) from the corrected pass gaugeI reading (column 6) and record in column 7 of table A3.
If all corrected elongation are not within the target{ elongation tolerance, repeat step 6.13.23.

6.13.25 When all studs are withing the target elongation
tolerance, record final inspection readings in
column 8 of table A3 (see step 6.13.14 for measure-.' ment procedure). The cognizant engineer and QC
inspector must initial this data in the appropri ate
columns of table A3.

6.113.26 Record final temperatures of stud, head flange, and
head as described in step 6.13.12, and notify the
shift engineer tensioning is complete.

6.13.27 Disconnect all tensioning ho'ses.

6.13.28 Using the polar crane, remove tensioners from studs

and from cavity for sto~rage.

.6.13.29 Remove elongation rods from studs and store in
special storage box.

6.13.30 Remove pump assembly, elongation rods, and all otherI tensioning equipment from cavity for storage.

6.13.31 Apply approved graphite/isopropanol to threads of stud
inserts (MK 35) and install an insert into the top
of each stud. Seat the insert and snug down
(approximately 25 ft-iD).

6.13-.32 Obtain hold order clearance for tensioner hois'tpower
circuit and.,disconnect cable from 1800 cable tray.
'Check for voltage on pins and install temporary plug
cover.
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6.0 PERFORMANCE OF WORK (continued)

6.13.33 Health physics to check contamination levels of all
equipment used inside cavity area.

6.14 Preparation of Cavity for Normal Operation

6.14.1 Replace fuel transfer tube blind flange-as follows:

PREREQUISITES: 1. Fuel transfer tube gate valve clo~sed

and hold order in effect on valve.

2. All operational prerequisites com-
plete for installing fuel transfer
tube blind flange as verified by

the shift engineer.

PRECAUTIONS: Take extreme care not to-damage threads
on bolts used on transfer tube blindI

INSTRUCTIONS: Refer to Figure 8 for flange illustration.

1. Verify that all prerequisites are
complete for installing the fuel
transfer tube blind flange.

2. Verify that all chrome plated bolts
have been checked for damage and
threads chased with a 1-1/8" -8
UN-2 die nut.

3. Verify that all holes in transfer
tube flange have been prepared by
running a 1 1/8"-8 UN-2 bottom tap
through each and have been properly
cleaned.

4. Clean sealing surfaces of blind
flange and transfer tube flang e,'
removing all foreign material and
smoothing burrs, nicks, and
scratches as required.L

QC Hold Point:

5. Inspect cleanliness and sealingU
surface integrity of blind flange
and transfer tube flange. Surfaces
must be free from nicks, buirs,
and scratches which would impair
sealing of gaskets. Record results
on data sheet E, in Appendix A.
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6.0 PERFORMANCE OF WORK (continued)

6.14.1 (continued)

INSTRUCTIONS: (continued)

(6. Rotate blind flange on davit arm
until-flange is directly above

-- fuel transfer tube.

7. Lubricate treads on davit stem
above stem nut with approved
Nickel Never Seez.

8. Turn stem nut until blind flange
lines up with transfer tube flange.-

9. Install new flexitallic gaskets
in gasket grooves and install
bolts lubricated with approvedI Nickel Never Se~ez in flanges.

QC Hold Point:

10. Snug all bolts, then torque bolts
using a crossing pattern until
all bolts are at 350 ft-lbs.
.Final torque is verified by making
one complete pass at this torque
value with no movement of bolts.
detected. Record torque inspectionI- results on data sheet E, in

j11. Refer to applicable testing
instructions for leak test of
blind flange if requ~ired,(S1-6.31).
If testing is not to be performed,
verify plug is tight in test
port at top of blind flange.

L 6.14.21 Remove two refueling cavity drain plugs and install
top hat assemblies as follows:

NOTE: Tensioning should be complete and the fuelI- transfer tube blind flange installed or
the fuel transfer gate valve clzosed and

tagged prior to performing this operation.

I1. Unbolt and remove drain plugs from-
cavity. for storage..
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6.0 PERFORMANCE OF WORK (continued)

6.14.2 (continued)

2. Remove and dispose of gasket and
silicone rubber sealing material.

3. Clean bolts and lubricate threads
with approved Nickel Never Seez.

4. Install and bolt down top hat
assemblies.

-5. Verify all bolts are tight.

61.14.3 Remove nozzle shield plugs (if installed) and install
xnspection plate. operational gaskets as follows
(refer to figure 8 for location of inspection ports).

NOTE: Tensioning should be complete pri or to
performing this operation.

1. Notify health physics that inspection
plates are to be remo *ved. Arrange for
monitoring area when first plate
removed to determine exposure.

2. Notify shift engineer that inpection
plates are'to be rem *oved. Request

that refuel floor coordinator beinformed of any change in vessel water
level which may cause increased
exposure. f

3. Remove all silicone rubber material
around edges of all plate covers at
floor of cavity and place-in a yellow
plastic bag for disposal.

4. Remove bolts from inspection plates
and store for later use, taking careto protect bolt threads from damage.

5. Lift inspection plate using the polarL
crane. Remove refueling gasket and
plac~e in a plastic bag for disposal.

6. Remove inspection plate fr-em port andL
set aside on blocks (to keep carbon
steel brackets from touching floor).L
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6.0 PERFORMANCE OF WORK (continued)

6.14.3 (continued)

7. Using sling 44N358 an~d-polar crane,
remove nozzle shield plug for storage.

8. Move inspection plate over port to
allow connection of cha~ins.

9.. Untie ropes from chain brackets and
pull chains up with ropes until pins
can be removed from end of chains.

.1.Connect chains to plate brackets
using pins and cotter pins.. Remove
temporary boards, if, installed.

11. Install operational gaskets (pre-
viously removed in section 6.2.2)
at nozzle inspection port flange
and lower plate into place on gasket.
Verify gasket seals properly between
plate and port flange.

6.14.4 Remove inflatable cavity seal as follows:

CAUTION: Do not use wire rope slinge for handling
inflatable seal. Use caution when
removing seal from Rx head.

1. Deflate seal and disconnect air supply.

2.ý Remove seal from Rx annulus. Use nylonI.. slings or equal.
3. Temporarily cover Rx annulus opening with

herculite to keep foreign objects from fallin~g

.through opening.

NOTE: This must be removed prior to,L installating center missile shield

6.15 Installation of Missile Shields and Head Attachments

PREREQUISITES: 1. Tensioning and preparation of reactor
cavity complete for normal operation.

2. All excore detector maintenance and
4nspection complete.
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6.0 PERFORMANCE OF WORK (continued)

6.15.1 Install reactor head insulation as follows:

PRECAUTIONS: 1. Do not lift insulAtion with wire-
ropes--use nylon slings or ropes.

2. When installed, the top horizontal
insulation sections will not hold
a man's weight. Do not stand or
place heavy tools on these pieces.

3. Do not stack insulation in any
way which could deform the section.

Stack only on end. I
4. Do not stand on rest loads on

cavity seal ring.

INSTRUCTIONS: 1. Lower all side insulation sections.
(marked "R" or "Q") into cavity.

Clean as required.

.2. Assemble "R" section on N"Q
section beginning with lowest
numbered pie~ces at approximate
00 azimuth.

3. Clip next higher numbered sectionst
to assembled pieces until all side
pieces are installed.

4. Lower all top insulation sections I
(marked "S"),into cavity. Clean
as required.

5. Place lowest numbered section on
like numbered side pieces. Attach
next higher numbered sections
to assembled pieces until allt
top pieces are installed.

6.15.2 Close instrument port columns and reconnectL

thermocoupl~e leads as follows:

PREREQUISITES: Verify that personnel have been trained.

properly on conoseal reassembly byL
reviewing drawings and by training with
an instrument port mock-up assem'bly.[
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6.0 PERFORMANCE OF WORK (continued)

6.15.2 (continued)

PRECAUTIONS: 1. Cleanliness is of the utmost
importance in a conoseal joint.I. Assemble joint using clean,
white,- lint-free gloves or
rubber C-zone gloves.

2. Take all precautions to avoid
nicks and scratches to all seal-

- ing surfaces and edges. Leave
old conoseals, in place until
just before reassembly as further
protection against damage.

Tools and Equipment

The following tools and equipment will be required
for assembly of the Instrument Port Conoseal.

Standard tools listed in Section 5.5, for this opera-
tion and kept in a locked box marked "Instrument Port
Conoseal" on the refuel floor..

Hydraulic pumping unit approved in appendix F,
table F3 with cylinder and spacer to give collapsed
height of approximately 6.5".

Conoseal loading device assembly 882D292GR1. (VerifyI,,that all internal and external parts are clean prior
Conoseal removal tool 674C941GR1. (Lower gasket)

Conoseal removal tool for upper gasket.

[ Click type torque wrench, 1/2" drive,.approximate
range 250 ft-lbs.

C Click type torque wrench, 1/4"1 drive or 3/8" drive,
approximate range 200 in-lbs.-

L 1/2 ton chain hoist..

Fiesets of conoseal gaskets as follows::.

a. Aeroquip PIN 50887-200-Sb. Aeroquip PIN MGC-67802 (W P/N 674C440-1)
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6.0 PERFORMANCE OF WORK (continued)

6.15.2 (continued)

Parts removed from eac h instrument port and stored
in metal boxes.

INSTRUCTIONS: Perform the following steps for each
* of the five instrument ports. (Refer

to figures 11 and 12).

1. Notify the shift engineer and
-health physics that 'the instru-

ment port conoseals are to be

replaced. The containment shouldI
be monitored for increases in
airborne activity during this
operation and the water level
must be maintained well below1
the conoseal elevation.

2. Install scaffolding as required
for closing of the five instru-
ment port conoseals. If possible,
assemble, scaffo~lding so that it

can also be used for installing
the lower UHI snubbers.

3. Verify that all new gaskets aret
free from defects. Place gaskets
back in packages and mark package
accordingly.

4. Using a nylon strap attached-to
cable support above se~ismic.
platform, hang a 1/2 ton chain
hoist as directly as possible
over the instruments port to be
assembled.

5. Remove cooling shroud section
over instrument port. (The
hydraulic ram will not fit...
through cooling shroud hole.)
Temporarily store plate and
-hardware. .

6. 'Clean conoseal parts which were
previously removed. Use only
clean, white, lint-free cloths
and approved alcohol or acetone.
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6.0 PERFORMANCE OF WORK (continued)

6.15.2 (continued)

f - INSTRUCTIONS: (continued)

r6. (continued)
Remove minor burrs on sealing
surfaces of male flange with
scotchbrite or rub lightly withI honing stone or extremely fine
sandpaper.I;7. Apply approved graphite/isopro-
panol to all male and female
threads and to clamp contactj surfaces.

.8. Remove locking clip, protective
sleeve cover and. 0-ring fromJ instrument column in that order
and store for later use.

9. Clean instrument column above male
flange with approved alcohol or
DI water.

10. Remove temporary covering from
instrument port female flange.

11. Clean female flange with approvedI alcohol or DI water.

12. Using the applicable special tool,f remove upper and lower gaskets
as applicable from instrument
port and check sealing surfaces
for defects. Remove minor burrsI- as before and perform final clean-
ing of sealing surfaces. Remove
gaskets from packages and clean.

I QC Hold Point:

13. Inspect cleanliness and sealing
instrument port and male flange.

The sealing surfaces of all corn-
ponents must be free from nicks,
burrs, and scratches which would
impair sealing.
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6.0 PERFORMANCE OF WORK (continued).j

6.415.2 (continued)

INSTRUCTIONS: (continued)

14. Install upper and lower conoseal

gaskets on instrument port.

NOTE: The apex of the cone
points !ý for the lower

conoseal gasket and
down for the upper

conoseal gasket, (see

figure 12).

15. Install weld ring on instrument
port female flange.

16. Place male flange on female
flange until male flange rests

on lower conoseal gasket.

17. Verify that axial loading ram
assembly is clean, both externally
and internally, then suspend the1
device over the instrment port
to be assembled using the 1/2 ton

chain hoist.

18. Slowly lower loading device over,
instrument column until loading

ram rests on male flange (item 1,
figure 12). Keeping hands from
device, continue lowering loading
device until it can be engaged in
female flange of instrument port.

19. Engage lacking flange in female
flange by rotating approximately 1
15 degrees such that keys are just
inside notches of female~flange.*

20. Inspect threads of clamp bolts f or
damage and inspect bolts and clamp
contact surfaces for proper lubri-

cation. (graphite/isopropanol or I
Nickel Never-Seez).

21. Assemble clamp around male-femaleL
flange joint and hand tighten
clamp. bolts so that gaps between
clamp sections are even.L
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I", - 6.0 PERFORMNA'CE OF WORK (continued)

6.15.2 (continued)

IINSTRUCTIONS: (continued)

22. Check number on hydraulic cylinder
used and determine required hydrau-
lic pressure from chart in Appen-

* dix G. Record CSSC information on
hydraulic gauge in Data Sheet B,

in Appendix A..

CAUTION: Prior to the next step.,
verify hydraulic pump and
cylinder are functioal and
hydraulic connections are-
tight. Otherwise theI cylinder will not receive
the pump pressure and may
fall out of. loading ram.

23. Install hydraulic cylinder at top
of ram, using a: ',tal spacer block
if required for cylinder used
(the collapsed height of cylinder
plus spacer should be approximately
6.5").. Pump cylinder sufficientlyI. * to. seat plunger against ram plate.
Tecylinder hose to the ram or,

chain hoist as a final safetyI precaution.
24. Slowly increase hydraulic, pressure

to value determined in. step_22,I-and hold this pressure through-
out clamp torquing procedure

L25'. Lo~cate clamp so that bolts can be.ý
easily tightened and, so that.
loading device can, be removed.

I *QC Hold Point:

26. 'Tighten bolts uniformly, starting
increment-bsa ofr2oft ebdinti fina
atcr45eft-ls and proceeduning fina
torque (1.20-12.8 ft-lbs) is attained.I Record inspection data on Data
Sheet B.

.27. Hold cylinder firmly, then untiea hose and remove cylinder.
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6.0 PERFORMANCE OF WORK (continued)j

6.15.2 (continued)

INSTRUCTIONS: (continued)

28. Rotate axial loading device to
unlocked position and remove,

keeping hands free of device
during removal.

29. Inspect threads of jackscrews for
damage and inspect jackscrews

-and split-ring for cleanliness
and proper lubrication. Record

inspection da ta on Data Sheet B.

30'. Install jack screw plate, as
-shown in figure 12 (item 4), over

thermocouple support column.

31. Install split ring, as shown in
same drawing, to thermocouple
support column..,,

-32. Install jack screws to jack screw
plate.

33. Tighten jack screws uniformly

(starting at 40 in-lbs and inL
increments of 10 in-lbs),
staggering across the pattern
until final torque (95-105 in-lbs)
is obtained. This assures level..
ýraising of the plug.

34. Lockwire jackscrews using .030"
to .035" stainless steel wire.

35.- Replace shroud section removed
and account for all hardware.

36. Remove 1/2 ton chainfall and

nylon sling from cable support.L

37.. Repeat steps 1-36 for all instru-
nfentation ports and verify that
all instrument ports.-have been,1
installed properly.

38., Reconnect all thermocoup le plugsL
per MAI-3.
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6.0 PERFORMANCE OF WORK (continued)

6.15.2 (continued)

C . INSTRUCTIONS: (continued)

39. Remove all conoseal tools andU ~equipment from cavity- for
storage.

6.15.3 Install snubbers below seismic platform on 00, 900,I and 1800 UHI lines as follows:

1. Install scaffolding as required for access toI snubbers 87-21, 87-22, 87-23, 87-37, 87-59,
- 87-60,,87-61, 87-62,87-63, 87-.64, 87-79, and

87-180.

IPerform the following steps for each of the
snubbers listed in step. 1:

f2. Remove snubber and hardware from storage
box and account for all parts.

CAUTION: DGo not drive pins with a hard-faced
hammer.

3. Using approved procedures in MAI-16 install

waladUIlns ee ofgrs4snubbers in correct location between cavity

And 6 to determine correct loc~ation for each
snubber. Record verification data, required on

Data Sheet C, in Appendix A.

4. inspect installation and cold position setting
of snubber and initial on Data Sheet C in.
Appendix A.

16.15.4 Install CRDM ducts as follows:

PRECAUTION: Use nylon slings when rigging to lower
duct sections. Do not use wire rope

tied around duct.

INSTRUCTIONS: Refer to figure 2 for location of ducts.
Perform the following steps for each

of the two duct assemblies:

1.. Install scaffolding as requir~edIfor connecting duct joints.: --
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6.0 PERFORMANCE OF WORK (continued)I

6.15.4 (continued)

INSTRUCTIONS: (continued)

2. Rig to the branch duct sections
stored atop the respective steam-
generator compartments. Lower
duct into position and tighten in
place using attached wingnuts andI
the gasket removed previously.

3. Rig to the "Y" section, lower
into position and tighten intoI
place using attached wingnuts
and the gasket removed previously.I

.4. Rig to-the top (square) duct
section, lower into position,
and tighten in place, using
attached wingnuts and the gasket.I
removed previously.

5.. Verify ducts are installed properly,
all1 wingnuts are tight, and gaskets
are compressed.

6. 'Remove'all scaffolding from cavity
except those sections adjacent to
canal gate area.

7. Health Physics, shall check con-
tamination levels of all equipment
used inside cavity area.

6.15.5 Install CRDM seismic platform ties as follows. Refer
to figure 7 for locations and color coding of seismic
ties.

CAUTION: Do not use hard-faced hammers to drive pins,
into brackets. Use only scift mallets or
brass bars.

INSTRUCTIONS: 1. Install temporary platforms as
required for installing seismic

ties.
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6. 0 PERFORMANCE OF WORK (continued)

6.15.5 (continued)

INSTRUCTIONS: (continued)

2. Clean and lubricate seismic tie
pins as required. All pins to
bedriven into brackets should
belubricated with approved

lubricant (graphite/isopropanol
or Nickel Never-ýSeez).

3. Match colors on long seismic ties
(2700 north and south) with colors
on tie brackets and pin each into
place by driving pins throughI.brackets and tie rod eyes. Install
cotter pins through holes in pins.

4. Lower the four short seismic ties
into position and pin each into
place by driving pins through

brackets and tie rod eyes.
Install cotter pins through holes
in pins.5. Measure and record seismic tie
distances per guidelines in Data
Sheet D in Appendix A (Cognizant:Engineer verification required.)

6. Verify CRDM seismic ties have
been properly installed.

6.15.6 Install UHI check valve spool pieces as follows:

1. Notify health physics and the shift engineer.L ~that the UI{I check valves are to be reinstalled.

2. Install scaffolding as required for installation
of the check valves. Perform the following
steps for each of the four check valves.

3. Clean internals of check valve and spool piece
lines as required to remove all foreign matter..
Use only clean lint-free rags and appr-oved
alcohol or DI water for cleaning.
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6.0 PERFORIIANCE OF WORK (continued)

6.15.6 (continued)

4. Attach the special lifting rig on the check
valve cover plate using the tapped holes in
the plate and rig with slings to the polar
crane.f

5. Remove covers and blanks from UH11 mating lines
for spool piece to be replaced and clean as
instructed in step 3.

6. ChecR sealing surfaces of spool piece hubs, UHI
line hubs, and seal rings for defects. Smooth
minor burrs and scratches by rubbing lightlywith scotchbrite or extremely fine sandpaper.

7. Inspect cleanliness of seal rings and inter-
nal surfaces of spool piece and-lines.
Record inspection results on Data Sheet B
in Appendix A.

8. Inspect integrity of sealing su~r-faces of spool
piece and. line hubs and of seal rings. The
sealing surfaces of all components must be free
from nicks, burrs, and scratches which would
impair sealing. Record inspection results on
Data Sheet B in Appendix A.

9. Inspect standoff of seal ring in hubs. The
seal ring lip must not seat flat on, hub
surface. Record insper.tion results on Data[
Sheet B in AppendixA.

10., Lubricate sealing area of seal rings with.
approved graphite/isopropanol.

11. Position -spool piece between UHI1 line hubs,
using come-alongs as required to spring piping,
and verifying that check valve is installed
in the correct direction. (The direction-of
flow is toward reactor vessel.) Verify by arrow

on side of check valve.
12. Install seal rings between hubs by springing

piping back until rings can be inserted without[
touching either hub, then slowly releztsing
tension on piping to Capture rings.
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6.0 PERFORMANCE OF WORK'(continue'd)

j -6.15.6 (continued)

13. Clean and lubricate clamp sliding surfaces, stud
threads, and nut sperical surfaces with approvedI lubricant (graphite/isopropanol or Nickel
Never-Seez).114. Install clamps and tighten nuts handtight on

studs.

15. Hold bottom nut while snugging top nuts on
inaps 100n ft-lsonrqemenuts ti os300nft-lbse±10
clamps, fthe nctrqemenuts (in30 crossin pttern
percent. Check at slots in middle Of-top and
bottom clamps for proper seating of'c'larnps.I (1/8 inch to 3/8 inch clearance through slot.)
Inspect proper torquing and slot clearance and.
record inspection data on Data Sheet B in Appen-_
dix A. If slot clearan -ce is out of tolerance,
notify the cognizant engineer for corrective
action per manufacturer's recommendations.

16. Remove lifting device from valve cover plate.

6.15.7 Coordinate with operations to begin filling andIventing of reactor vessel. After all *lines are
filled, install vent-blanks on UHI vents (8) and
RPV vent. Perform the following steps for each[ blank.

1. Clean blanks, studs, nuts, and mating flange.

12. Check'sealing surfaces of blank 3nd mating
flange for defects and repair as necessary.

3. Lubricate studs and sliding face of nuts with,
approved lubricant (graphi~te/isopropanol or
Nickel Never-Seez).

[4. Inspect cleanliness and lubrication of components
and assemble blank on flange with new gasket.
Record inspection data on data sheet B iin[ Appendix A

5. Torque flange to 160 ft-lbs in 80 ft-lbs
increments using a crossing pattern. Inspect
torquing and record inspection dat a on DataL Sheet B.Jn Appendix A.
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6.0 PERFORM1ANCE OF WORK (continued) f
6. 15.7 '(continued)

6. Verify UHI1 and RPV vent blanks, have been 1
installed.

NOTE: In the following steps refe-r to color
coding and steel stenciling of UHI1 line
hanger components per Figure 4 to verify.
component is on correct line.

6.15.8 Remove cavity ladder cage and all har dware and equip-
ment at cavity floor except scaffolding on canal
gate side. Clean floor at canal gate seating area
(between slots) and remove all barriers.

NOTE: In the remaining steps all hardwaire -is to
be, cleaned, threads inspected for damage and
repaired, and all bolts and pin lubricatedI
with approved lubricant.

6.15.9 Install canal gates and first missile shield asI
follows:

PREREQUISITE: Copies of drawings 44N265, 44N266,
44N267, and 44N940 have been obtained
and personnel have been familiarized
with drawings and with applicable
figures of missile shields and head I
attachments.

1. Clean and check missile shield bolt holes. Run
a barrier post in each-hole to check threads.
Use a tap as required to repair threads.

2.. Clean missile shield gasket groove and install I
portion of gasket under PC-6.

3. Position restraint 06-3 on floor at and of
reactor cavity for attachment to missile shield
PC-6.

4. Attach slings MK44N267-3 to main hook. Slings
should still be attached to missile shield PC-6
on north (south) steam generator compartment.
If not, attach slings to shield lifting rings.L

5. Move missile shield PC-6 over floor at end of
reactor cavity so that embedded plate on -
.missil.e shield lines up with restraint 06-3Land ariow on missile shield points toward arrow
on restraint.
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6.0 PERFORMANCE OF WORK (continued)

f6.15.9 (continued)

6. Lower missile shield to restraint and installf restraint bolts handtight.

7. Verify cable support-end plate is in up
posiion.

I CAUTION' In the following step, stop lowering
missile shield if it appears restraint
will touch UHI line and determine causej of problem before proceeding.

8. Lower shield into position on pressurizer side
of reactor, verifying that restraint 06-2 lowersIinto correct position over .900 U`HII ine as.

7ý missile s~hield is lowered and that scribe lines
on. cavity top line up with edge of'missile shield.

9. Remove slings IIK-3 from missile shield and useý,
MK-3 slings to .remove canal bloýýk, PC-3 from
south (north) steam generator compartment and
to stack on missile shield PC-6 so that top oficanal block is toward pressurizer (see drawing.I 44N266).

10. Repeat for canal blocks PC-4 and PC-S until all
three blocks are stacked on missile shield,ý
verifying that all lifting rings are placed

in the horizontal (stored) position.

1-1. Remove slings MK-3 from main hook and store

for future use,

12. Attach two 11K-I slings to main hook and one
MK-2 sling to auxiliary hook and attach slingsL to top canal gate PC-S with hooks facing as

shown on drawing 44N266.

13. Lift and rotate canal gate.PC-5 to vertical
position using main hook and auxilizry hooxk as
shown in drawing 44N266.

L14. Remove MK-2 sling-from canal gate PC-S and'
install gate in position at bottom o~lý cavity
so that gate is centered in slots.

1-15. Repeat for canal gates PC-4 and PC-3, centering
each at top of'lower gate so that reactor side
faces of gates line up properly.



WBN '
- MI-68.l

Page 86 of 91
Revision 5

6.0 PERFORMANCE OF WORK (continued)

6.15.9 (continued) '~

16. Remove MK-l sling from main hook and store for
future use. Remove MK-2 sling from auxiliary
hook and store for later use with missile shield

replacement.

17. Verify missile shield next to pressurizer, all
canal gates, and restraint 06-2 has been

installed.

6.15.10 Install snubbers and brackets to canal gates as

follows. Refer to Figure 6 in performing the
following steps,. Verify correct location of
hangers by steel'stencil marks and color coding.

1. Install or add to scaffolding as required to
install equipment covered in this section.

.2. Using approved procedures in MAI-16, install
snubbers, brackets and associated hardware
for hangers 87-24, 87-25, 87-32', 87-36 and,
87-150, recording the required verification

and inspection information on Data Sheet C

in Appe ndix A.

3. Remove all scaffolding, equipment, and tools
from cavity below seismic platform elevation
and-final clean cavity floor for operation..

6.15.11 Install missile shie~ld over canal gate as follows:

1. Position restraint 06-4 on floor at end of reactor,

ýcavity for attachment to missile shield PC-2..I
(Place plywood under restraint.)

2. Install two-MKl-2 slings on main hook and attach
slings to missile shield PC-2 at the top of the
north (south) steam generator.

3. Install portion of missile shield gasket underL
PC-2 and around edge of cavity and across top.
canal gate.

4. Move missile shield PC-2 over floor~-at end ofL
reactor cavity so that embedded plate on missile
shield lines up with restraint 06-4 and arrow
on missile shield points toward arrow onL

restraint.
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6.0 PERFORMANCE OF WORK (continued)

f6.15.11 (continued)

5. Lower missile shield to restraint and installf restraint bolts handtight.

6. Verify cable support end plate is in up position.

CAUTION: In the following step, stop lowering'7. missile shield if it appears restraing
will touch UHI line and determine cause3 of problem before proceeding.

7. Lower shield into position over canal gates,
verifying restraint 06-4 lowers int~o-correct
position over 2700 UHI line as missile- shield
is lowered and that scribe lines on cavity
top line up with edge-of missile shield.

1 8. Verify alignment of, missile shield bolt holes
and verify that span between restraint beam
holes is proper (make sure bolts will fit

through holes in beams).

9. Raise main hook to stored Position with slings,
still attached.

6.15.12 Install attachments-underneath outer two missile
shields as follows. Refer to figure 5 for identi-

- fication of hanger numbers referenced below. VerifyI correct locations by checking steel stenciling and
color coding of components.*

1. Install scaffolding and pickboard~s as required
for installation of remaining equipment above
seismic platform.

I 2. Attach nylon slings to restraint beams and raise-
beams-into position under outer two missile
shields. Bolt beams into place using square
washers and bolts previously removed.

3.. Install UHI restraints (06-1) and (06-3)
ýunderneath restraint beams above 00 and 1800L tUIl lines using square washers and bolting
hardware previously removed.
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6.0 PERFORMANCE OF WORK (continued)

.6.15-12 (continued)

4. Install spring hangers/brackets.87-34, 87-72,
and 87-76 underneath outer two missile shields.
Verify all rods, bolts, nuts, and jamnuts are
installed properly and all threaded-connections
are lubricated. Remove blocks from spring cans
and adjust cold position settings of springs.
Record verification information on Data Sheet C
in Appendix A. Store block angles for futureuse.

5. Using approved procedures in MAI-16, installJ
snubbe 'r/bracket 87-33, 87-58, and 87-24
underneath missile shields and snubber/clamp
87-57 to cavity wall bracket.

6. Verify installation of-all restraints, spring
hangers, and snubbers attached underneath
missile shields and record verification infor-
mation on Data Sheet C in Appendix A.
(Inspection not required at this time.)

7. Install mirror insulation on UHI lines between
elbows and check valves by clipping into place..

6.15.13 Connect CRDM, RPI, thermocouple instrumentation,
tensioner hoist, and loose pFnrts monitoring cables
as follows:

NOTE: Refer to figure 7 for cable locations.

1. Notify shift engineer that the electrical
connections to the head equipment are ready to.
be reconnected. Verify hold order on all
circuits prior to continuing. List hold order
no. on data sheet G, appendix A.

2. Remove pickboards as required and swing cable
tray booms to head junctica panels for
connection (do not pin boom at this time).L

3. Referring to tags or marking on cables, connect
cables to junction panels. The loose parts
monitoring wiring will have to be connected at
the junction box (no plug supplied). Refer to
45N1632-15..7

88
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6.0 PERFORMANCE OF WORK (continued)

6.15.13 (continued)

I-QC Hold Point:

4. QC inspector shall verify all cable connectorsf.properly connected to the matching panel connec-
tor and perform visual inspection of all connec-
i:tors to ensure that no pins are recessed into the

' connector causing poor contact.

5. Notify Instrument Maintenance section to performI continuity checks.

6.15.14 Install snubber hanger 87-73 as follows:

1. Install temporary pickboards as required forI installation of snubber 87-73.

2. Using approved procedures in MAI-16, installI. snubber/bracket/clamp 87-73.

3. Verify snubber hanger 87-73 ha~cbeen properly
installed.,

6.15.15 Perform final inspection of all subbers, spring
hangers, and-restraings above CRDM platform and signIon Data Sheet C in'Appendix A.

6.15.16 Raise CRDM cable support as follows:

t1. Verify swing booms are clear of cable support
brackets.

12. Using jacks or cha~infalls, raise the CRJJM cable
support to the up position with end brackets
seated against embedded plates under outer missileI shields. Bolt end plates to missile shields.

3. Raise bolts on the bottom of the four legs of
CRDM cable support unit.

4. Bolt CRDM cable swing booms to cable support
brackets.

L5. Raise cable support tie rods from cavity wall and
pin into position by driving pins iiffo brackets
with soft-faced mallets or brass bars. Record[verification data as required on Data Sheet D., in
Appendix A.

6. Verify CRDM cable support has been raised, swingb booms and support rods in place.
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6.0 PERFORMANCE OF WORK (continued)

6.15.17 Install center miissile shield as follows:

NOTE: Prior to installation of center missile shield
the cognizant engineer shall'inspect the
reactor cavity to ensure that all tools and
foreign objects have been removed.

1. Install missile sheild gasket under center
missile shield.

2. AtTach slings IIK-2 to center missile shield at
the top of the south (north) steam generator
(slings should still be att~ached to main hook).

3. Lower missile shield in position verifying that
scribe lines on cavity top line up with edge of
missile shield.

NOTE: MS #1 will only bolt down in one
orientation (check hole spacing).

4. Remove slings from main hook and from missile
.shield a-nd store for future use. Leave allI
missile shield rings in the stored (horizontal)
position.

5. Install and tighten all missile shield bolts,
verifying by match marks that the correct
bolts and hillside washers are, installed in
the correct holes.,

6. Notify the shift engineer that all missile
shields are installed and reassembly of the
reactor is complete.

6.16 Remove tools, spare parts,.and all potential fire hazard
materials, such as rags, flammable and combustible liquids,clothing and plastic and properly dispose of them. Remove
,all maintenance items and equipment except for those items.approved to be in the reactor building during operation.

6.17 Craft foreman shall perform a final inspection of the workarea to ensure that all tool-s,_ spare parts, and potential
fire hazard materials, such as -rags, flammable andý
combustible liquids, and plastic have been removed-and pro-
perly disposed of. The craft foreman shall verify by signing
the data sheet G, in Appendix A.

6.18 List all parts that were repl-aced on the replacement parts list in
Appendix A.

90,
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7.0 POST-MAINTENANCE CHECKOUT AND TESTS RETURN TO SERVICE

7.1 Verify that all SI's as described in Appendix B have been completedI . and results are satisfactory.-

17.2 Release all hold orders as described in Appendix B.

I9
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FIGURES

Figure No. Title

1Reactor Vessel and Internals

2 Systems Composite - Reactor Cavity Plan View -

3 Systems Composite - Reactor Cavity Elevation View

4 UHI Snubbers, Spring Hangers, and Restraints -'Reactor.
Isometric View

5 UHI Snubbers, Spring Hangers, and Restraints- Above CRDM

Platform -React~or Cavity Plan View

6 Reactor Cavity Walls -Developed View Composit-e -

7 CRDM Seismic Platform, Cable Support, and Trays -Reactor

Cavity Plan View

8 Reactor and Refueling Cavity Floor Covers and Flanges -Plan

View

9 Internals Lifting Rig and Upper Internals Storage Stand-
Elevation View

.10 Closure Head Lifting Rig and Support Stand -Elevation View

11Reactor Vessel Head Flange, Stud Holes, and Instrument Port
Columns - Plan View

12 Instrument Port Column -Sectional View

13 Reactor Vssel Stud, Nut, Washer Details

14 0-Ring Gasket Retainer

15 Cavity Seal Ring

16 Bench Marks for Upper Internals Measurements
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FIGURE 12

'Item Title _____

1 aC'lag
2 Female Flange.

73 JakScre-wý PlOa-te
S -'-pit Ring____

57 "Jack Screw __

6 Coupling Assembly
7 asket #MGC;-67602-

8 Gasket P50887-200-S
WiL c1id Ring _____

10 ýo Ledng Device Ass
s~LpannlerWec

lJQ4 -
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APPENDIX A
DATA COVER SHEET

REMOVAL AND REPLACEMENT OF REACTOR VESSEL HEAD AND ATTACHMENTS

______Reference MR No.

Performed by

Results Reviewed by

Results Reviewed and Approved

t 1. /I__,___
Title Date

Refuel Floor Coordinator Date

FSG Supervisor Date

FQE Review Completed_______________________
.FQE Supervisor.

Forward to Master File

Remarks

Unit

Date
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Data
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Data

Data

Sheet

Sheet

Sheet

Sheet

Sheet

.Data Sheet

Data Sheet

Table Al

Table A2

Tab~le..A3,

WBN
tlI-68. 1
Appendaix A
Data Shet A
Page 1 of 4
Revision.5

- General Data

- RCS ýBoundary Closure Inspection

- Removal and Reinstallation of 13111 Hangers and Restraints

- Tie Rod Data Sheet

- Fuel Transfer Tube Blind Flange Installation and Upper
Internals Installation

- Tensioning and Detensioning Data Sheet.

- Control Instruction

-Unloading Procedure for Normal Full Powerý

-Tensioning Sequence for Normal Full Power

-Stud ElongationData

1101
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REPLACEMENT.PARTS

Part No.

Date ____ __

Material Procurement
Number
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Test Equipment

INSTRUýNT DATA

TVA Tag No. Calibration Due Date

Date
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Record below the initial condition of~parts and components as applicable
(include the visible portions of the fre'Sid and vessel internals during the
course of head removal).

Cognizant Engineer Date

'Record below pertinent notes, unusual conditions, recommendations, and final
condition of parts and components as, applicable.

Cognizant Engineer DtDate
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RCS BOUNDARY CLOSURE INSPECTION (QC)

Replacement of Closure Head'0-Rings

Indica1~e acceptability by initial/date below
QCI

Inspection Infl

I.

I
U
I.
I
I
V

Enspector' s

Ltial/Date

_/___

____/________

____/________

S/N:

S/N:

QC Inspector

Initial/Date

6,7.7 0-ring grooves inspection

6.7.8 Inner 0-ring installation inspection

6.7.9

.6.7.10 Outer 0- ring installatio~n.inspection

6.7.11

6.7.13 Final 0-ring installation inspection

Section 6.10.19 Installation of Closure Head

Inspect reactor vess el,0-ring seal surface.
Indicate acceptability:-

Section 6.15.2 Closing of Instrument Ports

Indicate acceptability by initial/date below

Clamp
ristrument Sealing Gasket Cleanliness Torque/ CSSC
ort No. Surfaces jIntegrity (General) Lubrication No. I

Hydraulic GaugeCSSC No. 
.Cal Due

e~e Figure 11 for identification of instrument port numbers

Jacks crew
'a1 Torque/
)ue Lubrication

II
P

Ran

-CSSC
.No.

Cal
Due
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RCS BOUNDARY CLOSURE INSPECTION (QC)

Section 6.15.6 Installation.of UHI check valves.

Indipate acceptability by initial/date

Cleanliness Sealing Sýurf ,aces Seal Ring
Color (General) Hubs.Seal Rings Standoff

Stud
Torque/
Lubrication

Slot
Clearance

CS.SC Cal
No Due

00. Red

Yel1low

1800 Green ______ ____ ____

27-Q0  Blue ___________

See Figure 5 for azimuth and color identification.

Section 6.15.7 Installation of Vent. Blanks
Indicate acceptability by initial/date

I Line Line
Azimuth Location...

00

900

2700

Vessel
Accum.
Vessel
.Accuin.
Vessel
Ac c ur.
Vessel
Accuxn.
Vessel

side
side
side
side
side
s ide
side
side
vent

Cleanliness
(General)

/
/
I
I.
/

/
/
/

Sealig
Surfaces

/
/
/
/
/
/
I.
/
/

Stud
Torque!
Lubrication

L
I.-
L

1Line-
Azimuth

CSSC
No

Cal
Due
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TVA HANGER/RESTRAINT50 36 1 32 34 72 76 74 33 5 NUMBER (87-XX)

tSPRG SPRG SPRO
N SNUB. SNUB SNUB HG HRHGR SNUB SNUB -SNUB TYPE

I BLUE ýBLUE BLUE BLUE GREENYELLOW GREEN BLUE ýELLOV Colo Line location
272700700P 2700 2700 __ 1800 900 1800 2700 9G0 Azmth. & colorI PSA PSA PSA VS4G VS4R 'C-SV- PSA PSA PSA
35. 35 3 Size 9 i1ze12 LB1 3L 10 3 1 Size/Model

PSA PSA PSA B-P- B-P B-P.. PSA PSA PSA ___Manufacturer

IIniti 1 Verify proper
/Date identification

3" 5 . 1838 1971 1089 1~ 13' Cold position
LSLSLBS 7-L 4j 2j Baseline*Setting

Entls Verify reinstall

/Date in proper locatior

Intis Verify anti-seizeI/Date lubricant on pins
- and threads

Intis, Verify piston rod
WN/A N/A N/A /Date & adaptor fullI - ___ - Thd. engagement.

Intls, Ver ify clevis
/Date pins & cotter pinE.

- - - - ____are secure[Intls. Verify all jam
/Date nuts are tight

Intls, Verify allL __/Date mounting bolts
_____are tight

Meas. Cold position
/Intl .after reinstall-

__________ation

I I I
Intls.
/Dat e

(1) Q(Linspector
VerificEation

0

0

r?

CD

CT

-% 0~

0

0

0

Ch

0t

I-
L
I

L
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123 22 180 79 60 59 62 61 25 24 TAHNE/ETAN
NUMBER (87-XX)I SNUB, SNUB SNUB SNUB SNUB SNUB SNUB SNUB SNUB qSNUB TP

RED RED GREEN GREEN ELL6O ELLO ELLO AELLOW BLUE BLEColor Line location
7 0 0 1800 1800 900 900 900 900 2700 27 00 Azmth & colo Ir

.3 .0 1 0 5 3 1 0 1 Size/model
00PSA. PSA PSA PSA PSA PSA PSA. PSA PSA PSA Manufacturer

Intls Verify properI/Date identification C0

,, 3 " 33,,Cold position
. baseline setting r?Cl

Intls Verify reinstall- tv
/Date' ed in proper.Ilocation 0 >
Intls 'Vý?rify anti-seize M0 Cn
/Date lubricant on pins

and threads-
Intls Verify piston
/Date rod & adaptor

/Date pins & cotter Mins are secure

Intls Verify all jam 1
/Dat nuts are tight

Intls Verify allI/Dat mounting bolts

Meas. Cold Position

lbIntl (1)e reilnsptall-

/Dat Verification

_7t

0i
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TAHANGER/RESTRAINT7 062 06-4 06-1 06-3 58 21 37 63 .64 NME 8-x

S1TBREST'. REST. REST. REST. SNUB: SNUB SNUB, SNUB. SNUB TP

GRE ELLOU BLUE RED GREEN ELLOW RED RED GREEN.GE Clr Lielcto

100 9Q. '2700 ~0 10 Q O 0 80 1800 Azmthl & color

PS na n/a n/a n/a PSA FISA ýPSA ýPSA PSA Sz/oe
33L .10 35 35 350

PA TVA. T.VA TVA, TVA PA SPAPA Manufacturer

Inils Verify proper

/Date identification

- na n/a n/a n/a 3A , , I odpstos baseline setting

Intis Verify reinstall- i.

/Date ed in proper 0 ;
location 0Q

Intls Verify anti-seize 0o
/Date lubricant on pn

-------------------------------- - - and threads

n/a n/ na /aIntls Verify piston w.

- /Date rod & adaptor

n/a n/a n/a n/a Intls Verify clevis
/Date pins & cotter 0M

vins are secure Mt
Intls Verify all jam '

n/a na n/a n/a./Date nuts are tight

Intls Verify all
/Date mounting bolts

are right
Meas. Cold position.

n/a n/a n/a n/a Intls after reinstall-
ation

tntl1
Date

I I

Entls
/Date

(1) Q6-.Inspector
Verification
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Tie Rod Data Sheet

Baseline

C
F
I
II
I.

I

6
I
I

Reinstalled
Dimen-sion

3.4
if a positive means'is used of guaranteeing that the seismic tie adjustment
has not been disturbed (such as Loctite or equivalent), the pin-to-pin, distance.
does not have to be measured. In this case, record "Unchanged" in the distance
column and sign in the verify column.

119

Azimuth Tie Point Color Dimens ion

450 _SeismicPlatform Yellow___

1350 Seismic Platform Green

2250 Seismic Platform Blue

2700 Seismic Platform Blue ___

2700 Seismic Platform Red

3150 Seismic Platform Red

45.0 Ca ble Support Yellow

1350 Cable Support Yellow

2250 Cable Support Blue

3150 Cable Support Red

NOTES:

See F~gure 7 for azirnLIth and color identification.

2.Eye-to-eye dimensions are to be measured as below:

Verified

By/Date

/

/

/

/

/

/

/

/

/

/
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FUEL TRANSFER TUBE BA.IND FLANGE INSTALLATION

Section 6.14.1 Fuel transfer tube blind flange installation

Verified by
QC 1nspector

Inspection Initial/Date

Cleanliness (General)/

Bolt Torque/Lubrication/

UPPER INTERNALS INSTALTLATION

Section 6.9.20 refueling machine to upper internals full down measurement.

UNIT I UNIT 2

Measured Acceptable Measured Acc-pntab1

(punchlist)

(punchlist)

2100

3300

(punchlist)

.(punchlist)

2100

3300
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Tensioning and D.etensioning Data Sheet

Data

HF_ _ _
H_ _ _

6.3.12 Temperature readinig S_______

6.3.13 Tensioner pump hydraulic gauge

HF
H -

6.3.26 Temperature Reading =S_ ______

6.13.7 Tensioner pump hydraulic gauge I

C

C

HF____

6.13.12 Temperature reading =S_______

6.13i.14 Hand-held dial indicators

C

HF____

6.13.26 Temperature reading = S_______

Inst. No. _________

Cal. Due _ _ _ _ _ _ _ _

Cog. Eng./Date _________

[nst. No. ______ ____

,al. Due _ _ _ _ _ _ _ _

dog. Eng./Date _____ ___ ___

Inst. No. _____ ____

Cal. No. _ _ _ _ _ _ _ _

Cog. Eng./Date'_________

nst. No. _ _ _ _ _ _ _ _ _

sal. Due _ _ _ _ _ _ _ _ _

tog. Eng./Da~te __________

Inst. NL. ________

Cal. Due ________

Cog. Eng./Date _________

nst. No.
al. Due

C Insp/Date /_________

Inst. No. _________

Cal. Due __ _ _ _ _ _ _ _

Cog. Eng./Date/_ __

121,

Reference
S tep
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Reference
Section Control Instruction

6~.1. Verify prerequisites satisfied for commencement
of work under 111-68.1

611 Remove and store center missile shi .eld

Begin venting and draining of UHI lines and
RPV as practical in paralled with subsequent
steps.

6.1.2 Lower CRDM cable support to seismic platform.

6.1.3 Remove snubber/hanger 87-73 and store.

6.1.4 Verify Hold Order on all electrical connections
at head/CRDM assembly, swing booms to wall
and secure. H.O. #______

.6.1.5 Remove attachments from underneath outer two
missile shields except restraints 06-2 & 06-4.

6.1.6 Remove and store missile shield MSPC #2 over canal
gates and remove restraint 06-4 in the~process.

6.1.7 Remove & store hangers attached to canal gates.

.6.1.8 Remove all canal gates & store per drawing 44N266.
ýRemove & store last missile shield #6 & remove
restraint 06-2 in the process.

6.1.9 Prepare for work in cavity

6.1.10 Remove restraint beams from cable support and
store.

6.1.11 Verify Hold Order on RCS. #

Verification
(Cog Eng/Date)

__________/________

__________/_________

N/A

__________/________

___________/ _________

__________/_________

__________/________

__________/_________

__________/_________

_________/________

__________/________

__________/_________

___________I _________
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Reference
Section Control Instruction

6.1.11 (continued)-
Install air eductor to RPV vent when practical
& begin eductor operation. Verify UMI lines
are vented on the accumulator side.

Remove UHI and RPB vent blanks & coordinate
draining of U111 lines and RPV.

6.11.12 Notify hiealth physics & the shift engineer
'that the LIHI, check valve, spool pieces are ready
to be removed.

Remove and store all four UHI check valve
spool pieces. (Cog. eng. ensure that system
cleanliness is maintained)

6.1.13 Remove -or raise CRDM platform seismic ties
(as applicable)

6.1.14 Remove and store CRIJM cooling ducts.

6.1.15 Remove all remaining UHI snubbers.

6.1.16 Notify health physics and the shift engineer

that the conoseals are to be removed.

Remove and store conoseal hardware at all
instrument ports.

ý6.1.17 Remove and store reactor vessel head insulation.

6.2.1 Install cavity seal

6.2.2 Install nozzle shield plugs (if required) and
refueling gaskets.

6.2.3 Install refueling cavity drain plugs

6..2.4 Verify prerequisites are complete for fuel
transfer tube blind flange removal.

Remove fuel transfer tube blind flange.

6.3.1 Verify all prerequisites complete for closure
head detensioning.

Verification
(Cog Eng/Date)

___/ ___

___/ ___

__________/_________

___________/_________

___________/ _________

__________/_________

___/___

___________/ _________

___________/__________

__________/________

___________/ _________

___/___

__________/_________

___________/_________

___________/ _________

________V_______
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Reference
Section

6.3.2

6.3.7
thru
6.3.10

Control Instruction

Connect tensioner hoist power cable and release
Ho~ld Order for tensioner hoist power.

Assemble all tensioners and tensioning equipment
in cavity.

6.3.11 Measure and record minimum temperature of head
flange, head, and studs on Data Sheet F.

6.3.13 -Record required CSSC information on tensioner
PUMP hydraulic gauge on Data Sheet F.

6.3.14 Detension head per sequences given in Table A-1.

6.3.26 Measure and record final minimum temperature of head
flange, head, and studs in Data Sheet F.

6.3.28 Removeýtensioners and tensioning equipment
from cavity.

6.4.6 Using fast stud spinout tools, tarn studs out
of,.RPV and set on stud supports.

6.4.13- Remove closure head studs and install guide
studs or stud hole plugs as applicable.

6.4.14 In parallel with subsequent steps, clean, lubricate,
and wrap studs in plastic in preparation for
reassembly.

6.4.17 Obtain Hold Order for tensioner hoist-power
circuit and disconnect cable from 180 degree
cable tray. H.O. #

6.5. 1 Perform final preparations for closure head removal
as detailed in steps 6.5.1 through 6.5.24.

6..5.25 .Complete QC Cleanliness Inspectio .n of the cavity
and upper compartment

Verified by

Verification
(Cog Eng/Date)

__________/________

__________/_________

__________/_________

/________

___/___

___/___

__________/________

__________/_________

_____________________I __________________

/_________

/_________

I________

/___

QCInspector Date

6.5.26 Establish controls of upper compartment per AI-.2.6.

661 Verify all prerequisite 's *have been Completed for
removal of closure head.

F____

/_________
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Reference
Section

6.6.2

6.6.3

665

Control Instruction

Verify that the shift engineer and H.P. are ready'-
far the Closure head to be removed.

Coordinate with operations to raise the vessel water
level to between 4 and 12 inches below the vessel
flange.

Verify that health physics is monitoring radiation
levels during head lifting operations. Raise head
one inch-and check levelness.-

6.6.6 Raise closure head approximately 24 inches and
have operations verify that source range instru-
mentation indicates no control rods have been lifted.

6.6.8 Raise
above
range
drive

closure head to approximately 128 inches
the vessel flange and Verify by source
instrumentation and visual inspection that
shafts were not raised with closure head.

Verification
(Cog Eng/Date)'

6.6.10 Raise water level to just above flange and verify
that cavity seal~s and incore instrumentation
plugs do not leak.

6.6.11- Raise water level in cavity to approximately
5 feet above the vessel flange.

6.6.12 Verify by health physics survey that shielding
of upper internals is acceptable.

6.6.13/ Raise and move closure head to storage stand
6.6.15 and set in place.

6.6.14 Raise water level in cavity to approximately 10
feet above the vessel flange and turn on ca'v'it.y
lights.

6.7.1 Verify that a RWP has been issued for replacement
of closure head O-rings.

6.7.2, Remove closure head 0-rings, clean and prepare

head sealing surfaces for 0-ring installation.,

6.7.7 Complete QC inspection of 0-ring sealing grooves
and 0-rings and install on closure head.
(Data Sheet B).

___________/_________

/_________

/________

/_________

/

/_________

/_______

I



F-

Reference
Section Control Instruction

6..7,.13 Final QC inspection of 0-ring installation,.verify
0-rings haVe not sustai-ned damage and all screws
and wire clips-have been installed properly..
Verify that screws do not protrude below the head
seating surface (Daata Sheet B).

6.8.1 Verify prerequisites satisfied for removal of
upper internals. -

6.8.11 Move upper internals rig with flange protection
ring attached to seat on upper internals.

6.8-15 Disengage flange protection ring and engage upper
internals and install locking pins.

6.8..17 Notify- the shift engineer & health physics the
upper internals are ready to be lifted.

6.8.18 Remove upper internals and place on storage stand>
while raising water level to normal refueling level
and monitoring source range-instrumentation.

.6.8.215 Notify the shift engineer the upper internals
have been removed and stored and the flange
protection ring is in position on the RPV flange.

6.9.1 Notify the shift engineer and health physics
.the upper internals are to be replaced and
verify that all' Operations and Maintenance
prerequisites are satisfied.

6.9.3 Attach p~lar crane hook to lifting rig.

6..9.13 Verify proper disengagement of-internals & proper
engagement of flange protection ring-with locking
pins installed

Verification.
(Cog Eng/Date),

J_____/____

WBN
MI-68. 1
Appendix A
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Revision 5
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.Reference
Section Control Instruction

*6.9~ ..17 Remove internals lifting rig from reactor vessel
and place on upper internals storage stand with
flange protection ring in place.

6.9.20 Upper internals mgasurement taken and recorded on
Data Sheet E, in Appendix A.

6.9.21 Notify the shift en~giueer that the upper internals
package has been reinstalled.

ý6.10.1 Verify that all prerequisites are satisfied for
installation of the closure head.

6.10.9 Final preparations for installation of

closure head per Section 6.10 are complete.

6.10.10 Raise head and verify levelness.

6.10.11 Drain cavity to approximately 5 feet above
vessel flange.

6.10.14 Move head over reactor and lower to approximately
128. inches above vessel flange.

6.10.15 L6ýer water level to approximately 4 inches below
vessel flange.

6.10.16 Verify health physics is prepared to monitor flange
area and has issued RWP for work to be performed
in this area.

6.10.17 Verify with a flashlight that all CRD shafts and
instrument columns align properly with guides.

6.10.19 Complete QC inspection of vessel matinig surface
(Data Sheet B, Appendix A).

6-.10.22 Lower head into position and remove lifting rig.

6.11 Decontaminate cavity and prepare for reassembly.

Verification
(Cog Eng/Date)

___________/ _________

___________/_________

____________/ __________

____________/ __________

____________/ __________

___________/ _________

___I___

__________/_________

___________/_________

___________I _________

__________/_________

___________/ _________

___________/__________

___________/ _________6.11
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Reference
Section

6.12.1

6.12.2

Control Instr Etion

Verify all prerequisites are Isatisfied for in-
stallation of closure-studs.

Connect tensio'ner hoist power cable and release
Hold Order for this circuit.

6.12.4/9 Remove stud hole plugs and guide studs, clean
and lubricate holes and install studs in holes'
on supports. Chase Threads per Appendix H if
required.

6.12.16 Verify each hole is dry and free from rust or
foreign matter.

Verification
(Cog Eng/Da te)

___/___

6.12.19 Spin studs into holes using fast stud spinout tools. _______

6.13.1

6.13.4

Verify all prerequisites have been satisfied for
tensioning of the closure head.

Install elongation rods into studs.

6.136/9 Install tensioners and tensioning equipment in
cavity.

6.13.7 Re-cord required CSSC information on tensioner pump
hydraulic gauge on Data She~et F (QC verification)..

6.13.12 Measure and record minimum temperature of head
flange head, and studs on Data Sheet F (QC
verification).

6.13.13 Notify the shift engineer that tensioning is ready
to begin. Verify vessel water temperature is
between 80*F and 120*F and request notification if
temperature leaves this range.

6.13.14 Measure initial elongation readings and record
on Table A3 (cognizant engineer and QC initials
required).

6.13.21 Tension studs per sequences given in Table A2.

6.13.22/24 Measure final and corrected elongations (if
required) and record on Table A3. No QC inspection
required.

__________/________

/________

/_________

/_________

/________

__________/________

/_________

/_____

/___
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Control Ins1Mi-tion

After all studs are within the target
elongation, measure and record "final
inspection" elongation data on Table A3
(cognizant engineer and QC initials
required).

Measure and record final minimum temperature of
head flange, head, and studs on Data Sheet F
(QC inspection).-

Remove elongation rods, tensioners, & tensioning
equipment from cavity &: install stud inserts.

Obtain Hold Order for tensioner hoist power
circuit & disconnect cable from-180* cable tray.
H.O. #___ __

Verify all prerequisites are co mplete for
installing the fuel transfer tube blind fl~anýge.

Replace fuel transfer tube blind flange,
completing required QC inspection data on
Data Sheet E.

Remove refueling cavity drain plugs and install
top hat assemblies.

SRO Dia t e QC Inspector Date

Notify the shift engineer and health physics
that the nozzle shield plugs are to be removed.

Remove nozzle shield plugs (if installed) &
install inspection plate operational gaskets.

Raise cavity seal ring.

Install' reactor head insulation

No tify the shift engi~neer & health physics
that. the instrument port conoseals are to
be replaced.

Complete QC inspection of conoseal gaskets,
male & female flange cleanliness, & sealing
integrity. Record results on Data Sheet B

Verification
(Cog Eng/Date)

/_________

/_________

_________/ _________

/_________

/_________

/

~1_____

/_

/________

Reference
Section

6. 13. 25

6. 13.26

6. 13.30

6.13. 32

6.14.1

6.14.2

6.14.3

6.14.4

6.15.1

6.15.2

6.15.2
step 13
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Reference
-Section

6.15.2
.step 24

6.15.2
step 26
.& 33

6.15.2

step 38.

6.15.3

6.15.4

6.15.5

6.15.6

6.15.6
step 6,
7, 8, 9

6.'15.6
step- 12

6.15.6
step 13,
15

Control Instruction

Assemble conoseal & apply load to ram whiles
clamp is torqued.

Complete QC torque inspection of clamp bolts
and jackscrews. Record results on Data Sheet
B.

Verify thermocouple plugs are reconnected
per MAI-3.

Install snubbers below seismic platform.

Install CRDM ducts.

Install CRDM seismic ties.

Notify the shift engineer & health physics
the UHI check valves are to be reinstalled.

Complete QC inspection of check valves & seal
rings. Record results on Data Sheet B.

Assemble check valves in position.

-Complete QC inspection of bolt integrity,
lubrication & torquing, and record results
on Data Sheet B.

Complete QC inspection of valve bonnet cover
bolt torque & record results on Data Sheet B
(if required).

Coordinate with Operations to begin f illing
and venting of vessel.

Install U HI1 and RPV vent blanks after vessel
filled, completing required cog. eng. inspection
of cleanliness, sealing surface integrity and
torquing on Data Sheet B.

Remove cavity ladder cage.

Install missile shield next to pressurizer &
all canal gates, installing restraint 06-2 in
the process.

Verificat~1on
(Cog Eng/Date)

__________/______

__________I________

__________/_________

___________/

/___

/_________

/_________

/_________

__________/_________

/

/___

/___

/

/

-I____

6.15.7

6.15.8

6.15.9
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Control Instru'stron

Install hangers to canal gates & record
required verification & inspection data
on Data Sheet C.

Remove all scaffolding & other equipment from
cavity & perform final cavity cleaning.

Install missile shield over canal gates,
installing restrafiht 06-4 in the process.

Install attachments underneath outer two missile
.shields, recording required verification and
QA inspection data in Data Sheet C.

Hold order on head elect. equip. H.0.#____
All cables connected properly and connector
integrity verified.

Verified by

Verification
(Cog Eng/Date)

QC Inspector Date

Install hanger 87-73.

Complete verification of QC inspection of
hangers above the CRDM seismic platform
.per data sheet C.

Raise CRDII cable support & bolt swing booms
and support rods in place.

Install center missile shield

Install all missile shield bolts & washers
verifying proper match markings, tighten bolt~s..

Notify the shift engineer that all missile
shields are installed & reassembly of the
reactor is complete.

Verify that all tools, spare parts, & po tential
fire hazard materials, such-as rags, flammable
& combustible liquids, & plast~ic have been removed
from the work areas & have been properly disposed-
of. Verified by/

_________/_________

__________/__________

/_________

/_________
I_______________I ________________

________/_________

_______/________

Craft Foreman D-ba-t e
SI's complete

All H.0.'s released
__________/

/_________

Reference
Section

6.15.,10

6. 15. 11

6.15.12

6.15.13

6.15.14

6.15.15

6. 15. 16

6. 15. 17

6.17



Step 6.3.14 through 6.3.25

Seq. Stud Ten. Loosening
*No. No. Color Pressure

Code (psi)

5 Red.
1 23 Yellow 5700

41 Blue

WBN
MI-68.1i
Appendix A, Table Al
Page 1 of 2.
Revision 5.

Unloading Procedure for Normal Full Power

Seq. Stud Ten. Loosening
No. No. Color Pressure

Code (psi)

6
8 24

42

14 Red
32 Yellow 5700
50 Blue

17 Red
3 35 Yellow 5400

53 Blue

8 Red
4 26 Yellow 5400

44 Blue

S3 Red
31 Yellow 4800
39 Blue

12 Red
30 Yellow 4800
48 Blue

15 Red
33 Yellow 4800
51 Blue

10
10 28

46

12

Red
Yellow 4800
Blue

Red
Yellow --
Blue

Red
Yellow --
Blue

Red
Yellow --
Blue

Red
Yellow
Blue

18 Red
13 36 *.Yellow --

54 Blue

9 Red
27 Yellow --
45 Blue

Seq. Stud Ten. Loosening
No. No. Color Pressure

Code (psi)

7 Red
15 25 Yellow

43 Blue

10' Red
16 34 Yellow

52 Blue

2 Red
17 20 Yellow

38 Blue

11 Red
18 29 Yellow

47 Blue

5 Red
19 23 Yellow

41 Blue

14 Red
20 32 Yellow

50 Blue

17 Red
21 35 Yellow

53 Blue

4800

_a -WfW . _ _I ý J



Serq. Stud Ten. Loosening
No. No. Color Pressure

Code (psi)

8 Red
22 '26 Yellow 4800

44 Blue

3 Red
23 21 Yellow

39 Blue

12 Red
24: 30 Yfellow --

48 j431ue

WBNW
MI-68. I
Appendix A,,Table Al
Page 2 of 2
Revision 5

Unloading Procedur e for Normal Full Power

Seq. Stud Ten. Loosening
No. No. Color Pressure

Code (psi)

Seq. Stud Ten. Loosening
No. No. Color Pressure

Code jý (psi)

t15 Red
25 33 Yellow

51 Blue

6 Red
26. 24 Yellow --

42 Blue
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TENSIONING SEQUENq&FOR NORMAL FULL-POWER
0-RING SEATING PASS

12 -3 4.

Sequence Stud Tensione .r Tensioner
Number Numb-er Color Code Hydraulic

Pump
Pres sure

a Setting
(psi)

5 *Red
A 2*3 Yellow 2000

41 Blue

14 Red
B 32 Yellow 2000

_____________50 Blue
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TENSIONING SEQVENW..FOR NORMAL FULL-POWER
0 -RING'SEATING PASS .

1 ~~2 *

Sequence
Number

Stud
Number

Tensioner
Color Code

Tensioner
Hydraulic

Pump
Pressure
Setting
(psi)

r I

Red
Yellow

10 Red
2 28 Yellow 4000

.46 Blue

6 Red
3 24 Yellow 40600

42 Blue

15 Red
ý4 33 Yellow 4000

___________51 Blue

12 Red
5 30 Yellow 4000

48 Blue

3 Red
6. 21 Yellow 4000

39 Blue

8 Red
7 26 Yellow .4000

____________44 Blue

4000

Re~d
Yel1low
Blue

4000
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TENSIONING SEQUENCE FOR NORMAL FULL-POWER
.,O-RING WAING PASS

12 3 4

Sequence Stud Tensioner Tensioner
Number Number Color Code Hydraulic.

Pump
Pressure
Setting
(psi)

14 :Red
9 32 Yellow 4000

50 Blue

5 Red
10 23 Yellow 4000

41 Blue

11 Red
11 29 Yellow 4000

47 Blue

2 Red
12 20Yellow 4000

38 Blue

16 Red
13 34 Yellow 4000

52 Blue

7 Red
14 25 Yellow 4-000

43 Blue

9 Red
15 27 Yellow 4000

45 Blue

18 Red
16 36 Yellow 4000

___________54 Blue
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TENSIONING SEQUENCE FOR NORMAL FULL-POWER

12 3 4

Sequence Stud Tensioner Tensioner
ýNumber Number Color Code Hydraulic

Pump
Pres sure
Settiung
(psi)

13 Red
17 31 Yellow 4000

49 Blue

4 Red
18 22 Yellow 4000

40 Blue

1 Red
19 19 Yellow 8000

.37 Blue

10 Red
20 28 Yellow 8000

46 Blue

6 Red
21 24 Yellow 8000

42. Blue

15 Red
22 33 Yellow 8000

51 Blue

12 Red
23 30 Yellow 8000

48 Blue

.3 Red
24 21 Yellow 8000

39 Blue
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TENSIONING SEQUENCE FOR NORMAL FULL-POWER

12 3 -

,Sequence Stud Tensioner Tensioner
Number Number Color Code Hydraulic

Pump
Pressure
Setting
(psi)

8 Red
25 26 Yellow 7700

____________44 Blue

17 Red
26 35 Yellow 7700

____________53 Blue

14 Red
27 32 Yellow 7300

50 Blue

5 Red
2823 Yellow 7300

41 Blue

11 -Red
29 29 Yellow 6800

47 Blue

2 Red
30 20 Yellow 6800

38 Blue

16 Red
31 34 Yellow 6600

_____________52 Blue

7 Red
32 25 Yellow I 6600

_____________43 Blue _____________
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TENSIONING SEQUENCE FOR NORMIAL FULL-POWER

1 1 2

Sequence
Number

Stud
Number

3

Tensioner
Color Code

Red
Yellow

BlueI t 4

4

Telisioner
Hydraulic

IPump

Pressure:
Setting
(psi)

ý6300

Red
Yellow

13 Red
35 31 Yellow 6100

49 Blue

4 Red
36 22 Yellow 6100

40 Blue

6300

40

I Blue

10
28
46

Red
Yellow

Red
Yell ow
Blue

6100

6100

1 I

b Red
24 Yellow
'42 Blue

15 Red
33 Yellow
51 Blue

6100

6100
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Stud Elongation Data For Normal Full Power

1 2 34 5 6 7 - 8 9

Initial Readings Normal Pass Corrected (if required) Final Inspection

Step 6,.13.14 Step 6.13.22 Corr. Step 6.13.25
InitialV final Elong. Corr. Elong Final QC Corr.

Seq. Stud Elong. Inspected V7erified Elong. Verified Diff. Elong. Verified Diff. Elong. Inspected Diff.
No. No. Gage By By Gage By (4-3) Gage By (6-3) Gage By (8-3)

ý9
13 27

45

18
14 36

54

.4
15 22

40

13
16 131,

49

6
17 24

42

15
18 33

51

- - -a
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Stud Elongation Data For Normal Full Power

1 2 34 5 6 789.

Initial Readings Normal Pass Corrected (if required) Final Ini~pection

Step 6.13.14 'Step 6.13.24 Corr. Step 6.13.25
Initial Final Elong. Corr. Elong Final .QC Corr.

Seq. Stud Elong. I- spected Verified Elong. Verified Diff. Elong. Verified Diff.. Elong.:Inspected Diff.
No. No. Gage By By Gage By (4-3) Gage By (6-3) Gage By (8-3)

1 19
37

10
2 28

46 __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

5
3 23

41

14
4 32

50

8
5 26

44

17
6 35

53

- - -
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Stud Elongation Data.For Normal FullPower

2 3 4 5 67 89

Initial Readings Normal Pass Corrected (frequired) j Final Ins~ection

Step 6.13.14 Step 6.13.24 Corr. Step 6.13.25
Initial Final Elong. Corr. -Elong Final QC Corr..

.Seq. Stud Elong. Inspected Verified Elong. Verified Diff.. Elong. Verified Diff. Elong. inspected Diff.
No. No. Gage By By- Gage By (4-3) Gage By. (6-3) Gage By (8-3)

3
7 21

39

12
8 30

48

7.
9 25

43

16
10. 34

52

2
11 20

38

12 29
47

'--".. i-. -%=NNW
I -~ ~ -
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Date ___

CLEARAN2. INSTRUCTION -MI-68.1

A. Maintenance Information. -Requirements:

1 1. Work to be done: 111-68.1, "Removal and Replacement of the Reactor
Vessel Head and.O-rin~f

j ~~~2. Estimated Duration of Work _____________________

3. Time and Date Work to Begin

1 ~4. Requested by _____ ________Time/Date _________

NOTE: This clearance is provided for a specific task as indicatedI by the above title. If other work items are involved or
arise, this clearance must be reevaluated for adequacy.

B. Initial Conditions: Date ___________

1. ___The unit is shut down and RHR System maintaining RCS temperature
1400F.

2. ___The SHUTDOWN MARGIN > 5% A K/K.

3. ___Containment entry is permitted

4. ___Radiation Work Permit issued for draining RCS.

5. ___RCS 11 concentration ,4 5 cc/kg.

6. ___RHR letdown, CVCS cleanup system and one charging pump inI. service.

L 143



WBN
111-68.1
Appendix B
Page 2 of 13
Revision'5

Unit _ _ _

Date ________

C. Tagging Instructions: .'Jate______

1. ___Check RHR letdown FCV-74-1 and -2 open, then make inoperableIand tag with Hold Order Clearance (shift engineer only).
NOTE: This would apply to FCV-74-8 and -9 if they are being

used for RHR cooling.

1 ~2. ___Tag the RCPs (4) (electrically as a minimum) on separate

clearances.

I 3. ___Tag PZR heaters electrically.

4. Tag the following as RCS clearances:

Ia. Check closed the four CL Accumulator isolation MO Vs; open
48.0-V ACB and tag with RN. Tag each valve handwheel with
HN and benchboard control with HN.

(1) ___FCV-63-118
(2) ___FCV-63-98
(3) ___FCV-63-80
(4) ___FCV-63-67
(5) ___Close CL Accum #1 fill manual valve 63-610 and tag

with HN.
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Unit

Date

(continued)

(6) ___Close CL Accum #~2 fill manual valve 63-611 and
tag with HN.

(7) -__Close CL Accum #3 fill manual valve 63-612 and
tag with HN.

(8) ___Close CL' Accum #4 fill manual valve 63-613 and
tag with HN.

(9*) ___Close Accum check valve leak test line manual
isolation valve 63-601 to HUT (ds of leak check
flow indicator) and tag with RN.

b. Check the following UHI valves:

(1) ___FCV 87-21 closed and gagged.
supply and tag with RN. Tag
HS-87-21B with RN.

(2) ___FCV 87-22 closed and gagged.
supply and tag with RN. T ag
HS-87-22B with RN.

(3) ___FCV 87-23 closed and gagged.
supply and tag with RN.. Tag
HS-87-23B with HN.

Open 480V gag motor
gag motor control.

Open 480V gag motor
gag motor control

Open 480V gag motor
gag motor control

C4a
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Unit _________

Date__________

C.4-. b (continued)

1(4) ___FCV 87-24 closed and gagged. Open 480V gag motor
supply and tag with H.N. Tag gag motor control

-- HS-87-24B with fIN.

f (5) ___Close manual valve 87-525 and tag with lEN.

C. Tag SI Pumps and valves as follows:

(1) SI Pump A-A

6900V ACB racked out to disconnected position1 and tag with HN.

___Check closed discharge isolation FCV-63-156; open
480V ACB on fIX MOV board A-lA, tag control switch
on main control board, 480V ACB, and valve
handwheel with lENs.5 (2) SI Pump B-B

___6900V.ACB racked out to disconnected position andI tag with HN.

Check closed discharge isolation FCV-63-157;
open 480V ACB on fIX NOV board B-1B, tag controlI switch on main control board, 480V ACB, and.
valve handwheel with fINs.
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Unit _________f ~ ~Date _ __ _

C.4.c (continued)

1(3) Close SI cold leg injection FCV-63-22.. Open 480V
ACB on RX MOV board B-lB.

___FCV 63-22 checked closed valve, handwheel, main
control board switch and ACB tagged with

Jd. Tag BIT outlet as follows:

NOTE: Breakers on the 2 charging pumps not being used should be racked-out.

(1) ___Close BIT outlet FCV-63-25; open 480V ACB on
RX IIOV board B1-B and tag with HN.1 (2) ___Close BIT outlet FCV-63-26, open 480V ACB
on RX NOV board Al-A and tag with 111.

(3) ___Check closed BIT 1" bypass manual valve 63-564
and tag with HN.

(4) ___Tag FCV-63-25 benchboard control with HN.

(5) ____Tag FCV-63-26 benchboard control with HN.

e. Tag Excess Letdown as follows:

___Close FCV-62-54, tag benchboard control with fiN.

___Remove FCV-62-54 fuses (125V dc Vital bd II (IV),
ckt D21) and tag with HN.
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Unit

Date

(continued,)

f., Tag RHR Pumip suction from RWST as follows:

Check closed FCV-63-l, tag benchboard control switch
with CAUTION ORDER # _______worded as follows:'
"Open only for emergency RCS makeup, notify SRO.":

g. Tag charging pump suction from RWST isolation valves as
follows:

___Check closed FCV-62-135, tag benchboard control switch
with CAUTION ORDER, #I______ to read "Open only
for VCT makeup or emergency core cooling needs",

___Check closed FCV 62-136, tag benchboard control switch,
with CAUTION ORDER, # _____,to rea4 "Open only
for VCT makeup or emergency core cooling needs."

h. Tag RCS makeup system as follows (to be issued to SE only):

(1) ____Verify VCT within normal operating band.

(2) -__Place FCV-62-128 control switch in CLOSE and tag
with RN.

(3) Remove fuses for FCV-62w-128 on 125V dc Vital
bd I (III), ckt A28 and tag with RN.

(4) ___Check manual borati on valve 62-.929 closed and tag
with HN.
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C.4.b (continued), Pae:~:::Dt 
_______

(5) laceFCV-2-14 conrolswitch in.CLOSE and tag

(6) ReoefssfrFV6-4 n125V. dc Vital bd I .(,III),
ckt A29, and tag with HR.

(7) Check PW to charging pump suction manual valve 62-932)closed, tag with HR.

1. Tag Normal Letdown as follows:

(1) ___Check letdown isolation FCV-62-69 control switch in
CLOSE and tag with HR.

(2) ___Remove fuses for FCV-62-69 on 125V dc bd I (III),
ckts A3 and B3, and tag with HR.

M. (1 _ Issue Hold Order to shift engineer and attach to
clearance sheet.

(2) Coordinate with 141-68.1 and drain the RCS per

(3) Upon completion of draining operation, verify following:

(a) -Water level in system is stabalized at ab -out 4inches below reactor vessel flange per SOI-6.8.,1C.
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Date ______________

C.4.j(3) (continued)

(b) '__One charging pump operating and .breakers On -otherI two pumps, are racked.;to inoperative, position.

(c) -Operating WK System maintaining'RCS temperature
with lowest, flow practicable to minimize
turbulence in ,ROS.(mmn flow is; 2500' gpm per
Tech Spec).

-(d) ___VCT water level in operating range.

(e) ___Coordinate with MI-68.l and fill'.reactor cavity
to just below reactor vessel head level per

M ~ 78 Fileato cavity to equilibrium with spent.

fuel pit as vessel head is raised per SOI-74.1C.

(g) ___Comply with FHI-6 for reactor vessel head removal.

CAUTION: S/Gs are not drained. Level should be observed. occasionally
to verify a S/G tube leak is not allowing a loop to drain
slowly.

(4) ___Emergency Boration FCV-63-138B closed and control*
switch tagged under CAUTION ORDER.,.# ____ worded:,

notify the shift engineer-immediately."

NOTE: It is becomes necessary to add water to VCT for makeup purposes
during time of clearance, the shift engineer must be notified
and work temporarily stopped so clearance can be temporarily.
lifted on makeup system long enough to' add the desired amount..
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Unit _________

j ~ ~~~~Date ________

C.-A (continued)

jk. Tag CRDM cooler fans as follows:,

(1) ___Open and rack to inoperable position 480-V*ACB

for A-A cooler and tag with HN.

(2) Open and rack to inoperable position 480-VACB
-Tor C-A cooler and tag with RN.

(3) ___Open and rack to inoperable position 480-V ACB,
for B-B cooler and tag with RN.I(4) ___Open and rack to inoperable position 480-V ACB
for D-B cooler and tag with HNq.( (5) ___Issue Hold Order to shift engineer and place HO
card on MCR tag board or with clearance sheet.,

1. Tag the following on one clearance, separate from the RCS.ý6l stcndLTag supply to coi sakndLDs as follows:
(1) ___Check reactor trip breakers open (main and,,bypass,IA or B train).. Place in non-operating position

and tag with RN.

(2) -__Open 120V ac power supply breaker to RPI LVDTs
and tag with RN (120V ac Inst Pwr rack B, bk'r-1,
M1-7).

(3) ___Tag reactor trip-reset switch RT-1 panel M,4 with

(4) ___Place HO card on MCR tag board or with clearanceI sheet.

m.. Tag the stud tensioner hoi sts 480V ACB with RN. Issue[Hold Order to shift engineer and place HO card on MCR
tag board or with clearance sheet.
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Unit _________

I ~ ~~Date _ _ _ _

IC.4 (continued)

Tagged by_____________

Remarks_____________________________________________

D. Releasing and Aligning for Operation:

j1. - -All persons holding clearance have released it.

-2. ___Inspect assembly of coil stack and LVDT connection.

(3. -__Replace fuses for FCV-62-69 letdown isolation valve and pickup.
tags on control switch and fuses.

4. ___Remove tags from manual isolation valves 62-932 and 62-929
(manual boration and PW to charging pump suction).

5. ___Replace fuses for FCV-62-128 and 144.

6. ___Remove tags from control switches for FCV-62-128 and -144.

17. ___Release caution order on emergency boration FCV-62-138B.
8. ___Remove tags and close 480V AC~s for FCV-62-135 and -136.

f9. ___Remove tags on local handwheel of FCV-62-135 and -136.
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[ ~ ~~~~Date_________

D. (continued).

10. -Remove tags on control board switches for FCV-62-135 and-136.

111. Remove tag and close 480V ACB for FCV-6-1 (RHR suction).
12. ___Remove tag on local handwheel of FCV-63-1

1 ~13. ___Remove tag on benchboard control switch for FCV-63-1.

14. Remove tag and replaced fuses for FCV-62-54 andiremoved tagI from benchboard control switch.

15. ___Remove tags ani close 480V ACBs for FCV-63-25 and -26 and
remove tags fr 'in benchboard control switches and place in
normal position.

16.. Remove tag from manual valve 63-564 (BIT bypass).

17. ___Remove tag and close 480-V ACB for FCV-63-22 (SIS cold
leg inj). Remove tag from handwheel and benchboard control
switch. Place valve in open position.

18. Continue next step (this step reserved).

19. ___Remove tags and close 480V ACBs for FCV-63-156 and,-157
and remove tags from handwheels and benchboard control

20. Remove tags from SI Pumps A-A and B-B 6900V ACBs (leave racked
out) and remove tags from benchboard control switches.
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Unit

Date

D. .,(continued)

21. ___Remove tag from manual valve 87-525 (UH11 charging pump line).

22. -__Remove tags an-d cl~ose 480V ACBs to gag motors for FCV-87-21,,
87-22, 87-23, and 87-24 (UH11) and remove tags from control
board switches.

23. ___Remove tag from Mid open manual valve 63-601 (leak test).

24. ___Remove tags from and open CL accum fill isolation valves
63-610, 63-611, 63-612, and 63-613.

25. ___Remove tags from 480V ACBs for CL accum isolation MOVs
FCV-63-118, FCV-63-98, FCV-63-80, FCV-63.-67, and remove
tags from handwheels and benchboard control switches.

26. ___Remove tags and rack 480V ACBs to operable position for .(4)
CRDM cooler fans.

27. ___Remove tags and clo se -120V ac supply to LVDTs..

28. ___Remove tags and rack to operating position reactor trip
breakers under clearance.

29. ___Remove tag from reactor trip-reset switch.

30. ___Remove Hold Order Clearance on:RIIR letdown FCV-74-1, 74-2,
(or 74-8, and -9) and make operable.

31. ___Remove tag from stud tensioner hoist 480V ACB.
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Unit

.Date.

D,. (continued)

__Fill system per SOI-68.1B.

33. Cleared By:__ _______

E. Post Maintenance Testing: Date_ _____

___Perform SI-4. 14,- structural integrity.

____Perform.SI-4.4 RCS leak test.
___Perform SI-1.13, rod drop time measurement-if required.

System operability demonstrated and ready to return to service.

SRO Date

All safety-related valves have been returned to their correct
position following necessar *y manipulation for tzi4;ging and
post-maintenance testing.

SRO Date

F. Return'-ompleted Appendix B
in completed data package.,

to FSG Refuel Floor Coordinator for inclusion
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TENNESSEE VALLEY AUTHORITY
WATTS BAR IMMLAR PLANT

Hazard Control Instruction

ALCOHOL (ISOPROPANOL)

Isopropyl alcohol is a highly- flammable liquid used for a
It acts as a local irritant and in high concentrations as
eye damage can occur upon contact with iso~propyl alcohol.

variety of purposes.
a narcotic. Serious

Precautions

I. All safety precautionis for flammable liquids (I CI-ilMI) shall apply to the
use of isopropyl alcohol.

2. Chemical goggles, or faceshields shall be worn when handling isopropyl.
alcohol. Rubber gloves are also required where prolonged contact is
necessary.

3. Good ventilation shall be provided where isopropyl. alcohol is handled.

4. Proper respiratory equipment shall be required where concentrations produce
irritation or other uncomfortable effects.

5. Fire pro tection shall be readily available in areas of use.

.6. If the eye-s are affected, they
water for at least 15 minutes.
be consulted.

should be washed immediately with clean
After washing medical personnel shall
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Approved Cylinders & Pressuresj ~Required forC~noseal Loading

ENER.PAC CYLINDER
ýMODEL NUMBER

COLLAPSED
HEIGHT (IN)

CYLINDER EFFECTIVE
AREA.(IN 2 )

HYDRAULIC PUMP PRESSURE-REQUIRED
TO ACHIEVE (ALLOWABLE.RANGE)

17,000 lbs.

JSL-1O1
RICý-102
RLC-101

ýJSH-121
JSH- 123
RCH- 121
RCH- 123

RCH- 102

JSL-20O
JSL-2.01
RLC-201

JSH-202
RCH-202

JSL- 302
RLC-302

JSH-302
-RCH-302

JSL-502
RLC-502

JSL- 1002
RLC- 1002

Hydraulic pump
Pressure rea.

3.41
4.78
3.47

4.25
7.25
4.88
7.25

7.31

2.03
3.88
3.88

6.131
6.31

4.56
4.63

7.00
7.00

4.81
4.-81

5.56
5.56

2.236

2.761

2.973

4.439

4.725

6.490

7.216

9.620

19.640

7,603

6,157

5,718

31-830

3,598

2,619

2,356

1, 767

866

19,000 lbs.

8,497

6,882-,

6,391

4,280

4,021

.2,928

2,633

1 ,975

967

=17,000 lbs. or 19,1000 lbs.- 2= lbs.!
cylinder effective area (in )in 2

Conoseals are to be rammed to a total pressure between
during Marman clamp installation. 17,000 and 19,000 lbs.

Due to insufficient capacity of the cylinder DO NOT use thle following: I JSL-50,RC-50, RC-53, and RC-55.
.Cylinder ni'mbers mean the following:
1) 2 digit: 1st number = capacity in tons; 2nd number = stroke in inches.2) 3 digit: 1st 2 numbers =capacity in tons; 3r-d number stroke in inches.3) 4-dig'it: 1st 3 numbers =capacity in tons; 4th number =stroke in inches.Effective Date -Page Date.



W11N
111-68.1
Appendix H
Page 1 of 1
Revision 5

REACTOR VESSEL STUD HOLE CHASING
Step 6.12.5 r
PREREQUISITES

I. Chase tool pperator exte *nded to span the thickness of the vessel. headflange and stud hole depth plus one foot.

2. Add guide to chase tool~oeao ocne oli h eslhastud hole. oeao ocne oli h eslha

3. Reactor vessel head installed on reactor vessel.

4. Stud hole plugs, guide studs, and guide stud sleeves have been removed
to. allow access Lo the-affected stud holes.

5. All moisture and loose debris has been removed from the stud holes.

PERFORM-ANCE

1. Suspend the chase tool from a stud tensioner hoist with a spring scale.
2. Position tool over stud hole and lower into stud h"le until springscale reads 0 lbs.

3. Jog hoist upward until spring scale reads 1/2 the weight of the tool.Maintain this weight throughout chasing operation.

4. Slowly rotate tool. in the clockwise direction 1/4 turn, then 1/8 turn.counterclockwise. Do not force tool.

5. Repeat step 4 as necessary until the tool has passed the damagedthreads or has bottomed in the stud hole.

6. Slowly unthread and remove tool.

7. Remove all metal shavings from stud hole with a vacuum cleaner with,a high efficiency filter.

8. Slowyly thread go-gage into the stud hole until the gage bottoms inthe stud hole. Do not force go-gage.

9. Lubricate stud hole and install vessel stud.
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1 .0 STATEMI-WET 0. OFAI41l, IC'Ali 11, IITY

Th'iix insLrucLioii i,, writteni to provide guidelines for the removal of ERCW

# denote: signoff required'in the 4tahpackage. ofpeain

'NOE: hisinsrucionmaybe performed in conjunction with MI-67.l.

3.1 Mechanical maintenance assisLance is required to uncouple the motor,
from the pump anid for disconnecting the water pipes.

#I13.2 ObLai~n separat~e hiold orders: on the ERCW motor power (6900V shutdown board)
and the ERCW inoLor space heater (480V TPS distribution panel).

3.3 Notify QC for torquing requirements.

4.0 PRECAUTIONS

4.1 Ensure electrical leads are dc-energized before touching.

.5.0 PREPARATIONS FOR WORK

5.1 Fore~han survey the work to determine exact requirements for scaffold-7
ing, ].adIders, proper wrench sizes, etc.

5.2 Obtain and positLion adequate cribbing to set the motor on after it
is removed f rom. the base. Evaluate the need for reconnecting the
motor heaters and providing protective coverings for the motor ifI-the storage period is to be extensive or environmental conditions
necessitatep.

6.0 PERFORMANCE OF WORK

NOTE: All wire lifts are to be documented by two-party sign-off in the.
data package.

NOTE: All bolts and, washers that are removed shall be placed in a-
container and they shall be identified so that they will be,
replaced in. the same slot from which they were removed.

#6.1 Mark (if necessary) and disconnect the main leads (Tl, T, T3 and'
it' applicab-le T4, TS, and T6) and conduit from the main lead terminal
box.

41#6.2 Disconnect the g~round wire from the junction box and disconncth
ground strap..fromt the motor housing.
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7 6.0 PERFORMANCE OF WORK (Continued)

.. #6.3 Mark (if necessary) and disconnect the thermocouple leads and theU conduit from the thermocouple junction box.
#~16.4 Mark (if neoessary).and disconnect the space heater leads and the5 conduit from the space heater terminal box.
#6.5 Disconnect the two Q.ic -trppb rmLe upper bearing cooler.

Upon disconneCtitlg ail piping or connectious the open ends shall be.a taped.
#6.6 Uncoupi.;:' C.14- ioi)O Skial"f ffr*uni t;:.o .-ufiip shd ft. Upon -em0N~ai a:l boltsa 11(i washers ccr u ( b c i ,- fi ~e i 'a t:h mannaaer thaL they nay bere, nstJ~v ill Lik S,;li-ac sut. ;ýroii wtli cii Lhey were remaoved . Al so,;tcCOd rý;,L Sh..' - O r.ako(!~ such a manrta the to? and olottom,

:ile ian Ihv ri-ai 4gitea -i-n tieir origiaal position.

#6 P46.7Rmove Lt.i~ xlsýor ;6~US. it bo I om L herrr "'10 p ; hod ; rigo.iil

4 ,'101, ri:t removing.
6.7.2 1 1 snii ms were u.,cd1, ma Lcriia ck shims.

6.8 1_e 0u W i~v :ady ciut vc 1.uV, i, ( may beC remaoved using toe
" fiu.A eye Y 4 C. nov sieti 'u the mot or housing.jrCAVUION: ThO 11otuL: sKi, S;Co&, i)*Ce e.ve~rticalL position on. crx~i;)ng

A)IC rein&stall. lhe ..o~ol, ., e i as a ec- a Z1iK" ou a a to coupled to the pump(for alignment and ccou;)iiiig see MI-67.1), perform the following steps:.

'916.9 'a-Stal' moLor iuii.;Lng hold (town boits and snug the bolts. Torquing
or noits to be doae during alignmenL.

# 16.10 Reconnect all 'leads and conduit. Note: Refer to ESL-5.2 for torque*value. Use the Motor Lead Insulation Guide, Attachment C of thisinstruction. QC Inspector to verify proper reconnection of all
leads and conduit.

116.11l HOLD POINT: Craftsman Foreman to verify motor leads reconnected
properly.

1#6.12 Reconnect the two ý inch upper bearing water cooling pipes. Refer.to MSL-16 for proper torque values by finding appropriate bolt in!the tables of MSL-16. QC to verify proper reconnecin QC.Inspector to verify torquing and appropriate level of cleanliness.

#16.13 Mechanical Maintenance engineer to-verify proper reconnection ofthe motor coupling. A

CAUTION:. Be sure motor coupling half is not touching adjusting plateon pumpý shaft.
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-; 6.0 PERFORMANCE OF WORK (Continued)

#6.14 After aligning, ensure thal...the motor housing hoiddown bolts are
properly torqued per MSL-16.*- QC Inspector to verify proper torquing-

.,#6.15 Release the hold order on the motor an uptemtrfor proper.
rotation.-If acceptable, release the motor for vibration testing.*I.Release the hold order on-the heaters. 

-

NOTE: Pump rotati-on is counterclock~wise.

#6.16 Contact Mechanical Engineering (Results) to check motor vibration.

3



WBNP
111-67.3
APPENDIX A
Data Package Cover Sheet
Page 1 of 1
Re~vision 0

ERCW MOTOR REMOVAL AnD REPLACEMENTI ~ ~~Unit ____

LPerformed By _ _ _ _ _ _ _ _ _ _ _ _ _ _ Date _ _ _ _ _ _ _ _ _L ~Cra ftsmani

11 Review of Test Results

Date___________Foreman

Review and Approval of Test Results

Cognizant Engineer 
- Date____________

Remarks

-QA 'St'aff Review --- Dat--

4
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Revision 2

DATE______

TR NO. ___

ERCW MOTOR. NO.

3.2 Hold Order (motor) #I

Hold Order (heater #

LOCATION JWIRE NO. I~TERMINAL, POINT I LIFT I___ RPLACE QC

14INIT JINIT INIT fIN-IT TORQUE

MAIN LEAD
.JB

THERMOCOUPLE
JB

Tf4
T5
T6

I 1 1 - '-- -- ------ -- __ _ _ __ _ _ _ _ _ _ _ _

1 - i i I

-Connected
-Together

-' I-1_____ ____ 1_____1F j
I-I 4. _____ ____

+1

+2
-2
+3
-3
+4
-4

-5
+6
-6

T -t I L

B2-
GROUND

I ______________________ i __________ I _________L

UNIT_

6. 1

6.3

-- --------
B2+
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DATASd
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Revision 2

DATE_____

LOCATION WIRE NOJ. TERMlINAL POINT LIFT IN~ ELC
INTINIT INIT INIT *

6.2 MOTOR GROUND WIRErHOUSING GROUND STRA
6.4 SPACE HTR1

JB 2

6.5 Water pipes -disconnected
6.6 Motor shaft unc6upieijIL6.7 Bol t removal log

Iube.D. Number MachRemoved I-n-s t aIIe-d 'NubrShims Marked By/Date By/Dateý

6
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Motor housing hoiddown bolts installed___________

All leads and conduit properly reconnected

,6.11 Motor

6.12 Water

6.13 Motor

*

6.14 Motor

QC Inspector. Date
leads reconnected /

Foreman, Date

pipes reconnected-and cleanliness maintained

QC Inspector

coupling properly reconnected

.:..Date

Mechanical Foreman Date

h Iousing holddown bolts properly torqued

QC Inspector Date

6.15 Hold Order released on motor_ ________________

Motor bumped and released for operation______________

Hold Order released on motor heaters_______________

6.16 Motor vibration-readings acceptable/

Mech.Engr.( (esults) Date

6.9

6.10
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Appendix B Train_____
Page 2 of*1
Revision 0

O1.r

CLEARANCE INSTRUCTIONS -ERCW PUMP

A. Work To Be Done: Pump_ _______ Date__________

1. Removal-of ERCW moto r

B. Initial Conditions: Date_________

1. Technical Specification 37.7:4,&a been considered for'outage.
C. Tagging Instructions: Pump -Date_________

1. Check open, make inoperable 6.9-ky breaker for appli cable ERCW
pump and tag with Hold Notice.

.2. Close applicable ERCW pump discharge valve and tag wit .h Hold Notice.
.3. Tag applicable ERCW pump control sw ,itch in control room with Hold Order.

D. Releas Iing and Aligning fo r Operation: Pump Date_____
I., Hold Orde is released.

2. Remove Hold Notice and slowly open applicable ERCW pump discharg'e
valve.

3. Remove.Hold Notice and place applicable ERCW pump 6.9-ky breakers- and make operable.

4. Remove, Hold Order from applicabl .e ERCW pump -cont Iro .1sw itch i h
control room.

OE. Returna completed Appendix B. to maintlenance siecltion for~inclusion incompleted data package.

F. 47W845-1

bt/ASE Date,
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ERCW MOTOR CONNECTION INSULATION GUIDE

1. After connections are retorqued to proper valves,fill all voids with
Scotch Insulating Putty to eliminate sharp edges.

2. Wrap connections with three (3) overlapping layers of Scotch Insulating
Putty. Overlap each layer 1/2 inch.

3. Cover insulating putty with three (3)
electrical insulating tape.

NOTE: Insulation should be a minimum
Cable Lug Connection.

layers of Scotch 33 (or equivalent)-

of (1) one inch below -
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I A7 "i :'ATEMENT OF PURPOSE

This instruction describes the peocft*,ne for the removal and replace-
inent of the reactor vessel lower internal package of Units 1 or 2.
This instruction is applicable any time the-lower internal package is
remnoved for any reason and can be performed whenever the reactor is
in operation mode 6

.1 FHI[-10

2.2 Standard Practice WB8.2

2.3 Instruction Manual, 173 inch I.D. reactor pressure ves sel,.
Rotterdam Dockyard Company, 4/08/76

- 2.4 Contract no. 54114-1

2.5 MI -68. 1

2.6 WBNP Health Physics Manual

P'LEREQUISITES

3.1I Coordinate the performance of this instruction with thc shift
enginder by obtaining his authouorization of the trouble report
that requires the performance of this-MI. (Record the TR number
on the Data Cover Sheet.)

3.2 Obtain the necessary clearances for the performance of this instruction.

3.3 Contact Health Physics personnel to determine the applicable health
physics reqUirements for the performance of this instruction.

3.4- Notify the CA section that OC. inspector coverage will be required during
the performance of this instruction.

3.5 The reactor head shall have been removed, the Lipper internal package
removed -and stored, and ali fuel elements removed from the lower
internal "package. (Refer to MI-68.1)

-iPcctor/rrofueling cavity water is bel.ow elevation 1421.1511

.:Bottom itrunted iristrumentation tubes are withdrawn 22f 3";.

3.8 he hif eniner soul benotified.(by telephone) immediately
before lifting the internal package.

a 3.9Observe the guidelines of WB8.2.
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TOu iiiirlinliZO unwanted owinging and oscillation of the lifting rig and
Liiternals, avoid jogging the crane hook.

4.1? Health Physics will provide a means to monitor the ar-a during lifting-
and moving of internals.

* Monitor the load cell reading at all times when assemblies are being
lifted. If the load cell indication is greater than that shown in the
column for that assembly, the operation should be stopped immediately and
the cause of the higher load determined and corre~cted. The weights for
each assembly are given below.

Ljifting ri~g weight (submerged=)

J ,Ot.:r int~erna). packagc plus lifting rig =(submer~ged=)

J:ote: A~lproyi;*,ately 12 percent lower weight will be noted when components
a~re submerged.

* flo s'& :u-';r('c the load cell at any time.Ifiisacdnal

%.t)::ierred. it should be thoroughly dries, and calibration checked
by Instrument Shop.

`;ercise caution when screwing the engaging screws in or out of the
internals flange. Although design precautions-were taken and
iJhreads cleaned and lubricated, galling may occur if care is not
t~aken while turning the screws. .Always rotate the tools very slowly.
ILf some unusual drag occurs, do not force the tool or apply excessive
t~oraue but work it back and forth slowl~y until the excessive drag
-I Sia eS

4.6 Ensure that all work is done in accordance with the applicable heal~thI ____physics requirements.

4.'! Every precaution should be made to maintain a clean work area. All.
requirements for cleanliness given in this instruction Shall be

followed.

CAUTION: Yýue to the extremely high radiation levels of the lower internal
package extreme caution should be taken to prevent the internals

from coming near or breaking the surface of the water during lifting'ý
and moving.

J FREFARATTONS FOR WORK

5. 1 Obtain for use in this instruction the following special instrument.
Record the'instrument I.D. number and calibration due date in AppendixL ¶'. A, page 11.

I Load Cell



WBN P
MI-68.3
Page 3 of 6

W Revision 1

1104 I'ORMANCF. OF WORK

tf OTtr: The closure head and upper inte Vls must be removed per MI-68.1.

()I emoval of the lower internals package.

6.1.1 Suspend the mechanical handling tool from the manipulator crane
hoist. Move the tool over each of the engaging screw locations
and unscrew the engaging screws from the upper internals package,
using the platform on the internals rig for access to operate the
tool. Craftsman to verify disengagement in appendix.A, page 8,
prior to lifting tool.

!JOTE: The engaging screws thr~ead into the tapped holes a distance of
3.00 inches.

).1.2 Lo'aer '.he main crane hook and load cell linkage assembly down
over the internals lifting rig, positioning the load cell
adapt er between the tow lugs-of the sling block. Insert the
connecting pin by use of the pull rod mechanism which is
attached to one of the lugs. When the pin extends approximately
0.130 inch beyond the far lug, tighten and pul.X rod locknut.

13J1. 3 Monitoring the load cell, slowly raise the lifting rig off
the upper internals package. Raise the rig until it clears

~7~the water and move it to a position near the manipulator.
crane. Remove the four reactor vessel alignment pin guide

z-brackets at the bottom of the rig and reattach them to the.
rig in the retacted position. Use the tag lines on the
main hook to rotate-the rig for access to these brackets.

.1.4 I-love the manipulator -crane to a position clear of the 'reactor
vessel.

-5..5 Move the lifting rig to the reactor vessel and lower it down
over the lower internals package, guiding it initially on the
reactor vessel studs and then on the reactor vessel alignment
pins.

%1.6 MIove the manipulator crane adjacent to the main crane hook
and disconnect* the load cell -assembly from the lifting rig.
Raise the-main hook clear of the manipulator crane.

HOLD POINT: QC INSPECTOR _

).1.7 Moving the manipulator crane as required and using-the
handling tool as a wrench, screw the three internals rig
engaint,, srpws Into, the tapped holes on the flange -ofL the lower internals aasembly. The weight of the tool must
rest on the top of the engaging screw torque tubes while
turning the scrc~ws. The engaging screws thread into the

tapped holes a distance of 3.00 inches. Scribe a reference
line at a convenient spot on the tool body while .it is

-3-
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restinp on the ton of each engaging screw torque tube
before engagement and measure the change in elevation of
that reference line after engagement is complete. Main-,tenance.cet-a shall record measurements.nDt heI A. page 8.' QC Inspector to verify-the engaging screws arescrewed into the flange a, Ptinizurn of :three inches.

1.8~ Move the manipulator crane to a position. near the cent'er ofIthe reactor but between the reactor vessel: and upper iJnternals
storage stand. -

.)1.9 Install the two lower internals storage stand guide stud
brackets and guide studs above the lower internals storage
stand.

-1.10 Unbolt and remove the center section of the manipulator crane
wAalkway on the monorail side. The crane is designed with this
feature. This removal is necessary to avoid interfe .rence withIthe zvide stud bushing on the rig during this operation.

.11 Lower the main crane hook and attach -the load ce:1l assembly to the
internals rig, positioning_'the load cell adaptem b Ietween the two
jugs of t*Lc- z'!IUý .j Tcfr Insert the connecting pin by use of-the
pull rod mechanism which. in attached to one of the lugs. When the
pin extends approximacely 0.130. inch beyond the far lug, tighten

and pull rod locknut.

6.1.12 Move the manipulator crane into its extreme parked position.

H OLD POINT: QC inspector will verify digital readout monitor of the
load cell to ensure weights specified in 4.3 are not exceeded.

L Verify in appendix A, page 8.

1- t.13 I-Ionitoring the load cell, slowly lift the lower intern13al o-Ut-
of the reactor. See section 14.3.

L3.1.14 When the lower internals package is clear of the reactor vessel,move it to the area of lower internals storage stand.

Li.. 15 Monit-oring' the load cell, slowly lower the internals package
intothestorage stand using the two guide studs for position-

ing.

L 1:.,- Dicconnect the load cell and remove.

L 1,eplacement of Lower Internals Package

-.2.1. Connect the load cell assembly and main crane hook to theb ~liftting rig.
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AtO.F WORK (Continued)

P2.2 Move the manipulator crane to its eytreme parked position
and remiove walkway.

'T).!UT POINPT: QC inspector will monito r the -d igi tal r e a . o -ut o f the load cell
to ensure weights specified in 4.3 are not exceeded. Verify1'in Appendix A, page 8.

w). 13 Health Fhysicz will provice a means to monitor the area duringiilifting and moving of internals.
~...4 Cairefully raise the lower internal package while monitoring

1hie load cell.

2. 3Transqoort the package over the reactor'and align the rig with
Theg~1destuds.

NOT:ý Do not apply torque through the lifting rig- -attach ropes to
I ,h e eraile hook,

2. 6, While monitoring the load cell, slowly lower the internal
package until it is seated on the. internal support ledge.
See section.4.3.

HOLDl POMN: Maint. Engr. and QC Inspector will verify that internals
are seated by signed Data Sheet A, page 9.

'.-2. '~Visually verify that the package is seated on the ledge and-
note on Data Sheet A, Appendix A, page 9.

82 S Move the manipulator crane to the center of the reactor,
and disconnu-ect the load cell assembly from the lifting rig.

hOLDJ POINT: OC Inspector to inspect disengagement

ri6.2.9. Using the mechanical handling tool, loosen the lifting rig
from the lower internal package. Verify disengagement by
using the reference lines that were scribe at step 6.1.7I,- Craftsman to verify in Appendix A, page 10. QC Inapector to inusPectto assure the lifting rig has been loosened from the. lower internal packaý

M.21 o Connect the load cell assembly to the lifting rig.. While
rdonitorilg. 1Llie load cell, slowly raise the lifting rig fromthe reactýor; +--v9-. t to the upper'inter.),pkae
and aft-er removing. and rseinstalling the pin guide brackets-nte' etended posi'ion, carefully lwrtergot h

__ upper internal, package..--
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if,0WNE O~F WOR~K (conitinued)

11Uoi L~fro,-., the manipulator, disconnect and store the load
cell assembly.

)II L POINT: Maintenance craftsmaii tj verify engaging screws are ace~~od into
the upper internals.

12 lUning the atethod described in 6.1.7 of this instruction,
z~crew the engaging screws into the upper internal section.
Craftmean to sign on Data Sheet A, page 10.

2. 13 Notify the sh~ift engineer that installation of lower internal
package is complete.

'.14 Install upper internals by performance of MI-68.i.

* .~i~~g ~U ML TESTS

--viewi -ni; procedure for improvements to be implemented during
future performances of this instruction.
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APPENDIX A

DATA COVER SHEET

REMOVAL AND REPLACEMENT OF THE

REACTOR VESSEL LOWER INTERNAL PACKAGE

Ilijit ~Reference TR No. _____

Per'formred by//rTitle Date

All calibrated instruments and tools utilized in this instruction have

b'.ýet recorded in the C~SSC Instrument and Tool Log.

Toolroom Personnel Date

Results Reviewed By/

Maintenance Engineer Date

Results Reviewed and -Approved/
Maintenance Supervisor Date

T OA Rpvie;7 Completed
QA Supervisor Date

iieturn to Maintenance Sec lion

REMARKS: _______________________________
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.1Engaging screws have been disengaged from the upper in~ternals

!- ), ) 1 0rI: QC INSPECTOR
Verified by

.[d i tertsion of eng~agement of screws where engaging into lower internals
jiclie- minimum).

orhition Dimension

-I----. I

-cv'. r(,ws properly engaged. Verified By
(I,: L3: C Inspector

Craftsman/Date

-I
LX>

I
QC Inspector

-C-

i2 ne~rnals were
were not exceeded.

acceptably lifted; weight limitation set forth in 4.3

Inspected by
Q.C. Inspector Date

11 11J I'- 0(.) Inspector

Sinternals were acceptably lifted, weight limitation set forth in 4..3 were
not exceeded.

Inspected by
Q.C. Inspector Dt

I

Craftsman Date

Date

Craftsman/Date'

Date
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Maintenance Engineer and QC Inspector

e iniiernals are seated on the internals support ledge.

Verified by

Inspected by

Maint. 1Engr. Date

Q.C. lnsinector Date

I, I': OC INSPECTOR

3i~ Jr ?ternals package seated on support ledge. Record dimension of d~is-
.,ntent of' screws when removing the lifting rig from the lower internals.
"'ige screws to the minimum shown in step 6.1.7 above.

P'ositioni Dimension

-- 0

Craftsman/Date

Ii-v: rig! disengaoed from lower internals.

Verified By
Craft sman Dt

!-I I I',)! HT:

Date



a

r
"[I

i NTV: M'ai ntenance Craftsman

12 )"l riltaension of engagement of screw when engaging into upper internals
LfLC 1RW5 minimnwn).

',o!-iri-ion DiLmension ___Craftsmin Dnate

,'rw have been threaded into the upper internals a minimum of 3.00 inches

Verified By
Maintenance Craftsman

10

WBNP
MI -68. 3
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Data Sheet
Page 3 of 4
Revision 1

Date
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1.0 PURPOSE AND) APPLICABILITY

The purpose of this instruction is to describe the procedure for the
removal and replacement of a reactor coolant pump motor. This instruc-tion applies to the motor on any of the eight reactor coolanrt pumpslocated on elevation 718.0 of unit 1 and 2 reactor buildings. Thisinstruction can be performed only in mode 5 & 6.

NOTE: All instruction steps preceded with the numeric symbol, #
require documentation in Appendix A, data sheet.

2.0 REFERENCES

2.1 Westinghouse Instruction Book, Reactor Coolant Pump, Model
W-11010-Al (93-AS), InstructionBook 5710-100-02.

2.2 TVA 44N267, RO

2.3 TVA 44N260, R2

21.4 TVA 44N260, Rt2

2.5 TVA 44N262,- RO

2.6 Technical Specification, 3/4.1.1

27Maintenance instruction, MI-2.1

3.0 PREREQUISITES

.1#3.1 Obtain-approval of Shift Engineer or his designated representativeto perform this instruction. Record the TR number on the data sheetcover page-that requires the performance of instruction.ii-3.2 Obtain the necessary clearances for the performance of this instruction.
(Tagging Procedure is attached as Appendix B.)

fj3.3 Contact Health Physics personnel to determine the applicable health.physics requirements for the performance of this instruction.If it is determined by Health Physics that this instruction will be
performed in a high radiation or contaminated area, the foreman shall'a .conduct a pre-work ALARA analysis per ESL4.2.

3.4 Notify the.QA section that QC inspector coverage will be required
during the performance of this-instruction.

4.0 PRECAUTIONS

4.1 The reactor coolant pump motors are locat~ed in the four reactor coolantloops on elevation,718.0 of thi reactor. buildings. Positively identifythe proper pump motor before beginning work. 'Theý motors are designated,
- as 1-1,,1-2, 1-3, 1-4, 2-1, 2-2, 2-3,.and 2-4.
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4.*0 PRECAUTIONS (Continued)

.4.2 Eiisure Lhaft barricades are positioned around the open reactor
coolant pump/motor removal hatch to prevent possible personnel
injury.

4.3 A suspended RCP motor shall not be allowed to travel directly
over an open reactor vessel.,

44Efforts shall be made to maintain a clean work area.

4.5 Ensure that all power is disconnected from the motor and the motor
leads are grounded before any removal work is started.

4.6 Ensure that all auxiliary water systems are cool, depressurized, and
isolated.

4.7Ensure that all work is done in accordance with the applicable health
physics requirements.

4.8 All rnMoonent cooling water is potentially radioactively contaminated
And must be handled utilizing proper radiological controls until proven
non-contaminate~d.

5.0_,PREPARATION FOR WORK

5.1 Obtain the special material listed below:

5.1.1 Neolube or Fel-Pro Thread Compound C5A
5.1.2 Five 55-gallon drums (empty and clean)
5.1.3 Oil pump with 30' hose
5.1.4 W1an lint-free rags
5.1.5 0.001", 0.003", 0.005", and 0.010'" SST 4" square shims

* W 620B493E81
5.1.6 Slings (MK 44N267-4)

*5.1.7 Duct tape
5.1.8 .265 gallons of Std-2 oil (W P.D.S. 55125GB oil)
5.1.9 Hook lifting bracket (Mk 44N260-1)
5.1.10 3-leg sling assembly (Mk 44N260-2)
5.1.11 Three turnbuckles (Mk 44N260-3)
5.1.12 Liftinig beam (Mk 44N260-4)
5.1.13 Three single slings (Mk 44N260-5)
5.1.14 Three lug lifting brackets (Mk 44N260-6)
5.1.15 Six portable track sections (one each Mk 44N260-71 8, 9p

10, 11, and.12)
5.1.16 Twenty splice joint bars with bolts, nuts, and lockwashers

(Mk 44N260-13)
5.1.17 Cart (Mk 44N261-14)
5.1.18 One bridge (Unit 1 - Mk 44N262-15; Unit 2 -Mk 44N262-16).
5.1.19 Safety barricades
5.1.20 Cribbing material
5.1.21 Twenty-four plantleg lotk washers (for 1.5" dia. bolt).

5.1.22 W part No. 160A909H25
5..2Motor jacking bolts (4) W 913C602

*5.1.23 Motor shaft centering screws (4), W drawing 930C126
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5.0 PREPARATION FOR WORK (Continued)

JT . .5.2 Special tools required (verify the tool calibration date in appendix A)..-,

#5.2.1 Torque wrench, 1".drive, 1000 ft. lbs. +107% of setting
5.2.2 2-1/4" socket, 1-1/2" drive
5.2.3 1" female to 1-1/2" male adapter
5.2.4 1-1/2" socket, 1" drive
5.2.5 Adjustable parallel-gauge set, 3/8" -2-1/4"

5..2.6 Mechanics level, 6"

#15.2.7 Outside micrometer caliper 0-1"

529Gauge holding rods (2) including clamping mechanism, 1/4" dia.
#5..10Universal dial test indicator, 0.001" graduation,,0.200" range.

5.2.11 Clamp, 5/16" diameter port, 1-5/16" capacity
5.2.12 Heavy duty magnetic bases (2)
5.2.13 Sleeve clamps (2) to suit magnetic base post and 1/4" diameterU gauge holding rods

#5.2.14 Torque screwdriver, 50 in-lbs. ±10% o~f setting
#5.2.15 Torque wrench, 300 in-lbs. ±10% of settingU5.2.16 Electric scribing tool

.6.0. PERFORMANCE OF WORK

6.1 Removal, of concrete plug

lip

NOTE1: 1 Connect slings (Mk 44N267-4) as shown on TVA drawing 44N267 RO.,
612Lift and remove plug using the polar crane.

NOTE: Pla_ barricades around coolant pump removal hatch.

6.2 Removal of reactor coolant pump motor.

6.2.1 Drain and/or disconnect the following before attempting to
remove the motor:

CAUTION: Be sure the motor leads are grounded before beginning disassembly.

NOTE; Throughout the following, adequately identify and tag all leads
to aid in reconnection.

# 6.2.1.1 Power leads and conduit from the motor terminals in
the main conduit box. Tape the exposed termiinals with
duct tape.(section 5.1.7) Label each power lead.

#6.2.1.2 All auxiliary leads and the grounding cables.
Label all wires.

I 6..i.3The leads to the oil lift pump motor. Label each motor lead,.

6.21.4The water 'inlet and outlet piping from the bearing
oil coolers and the stator air coolers.
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DRIVE SHAFT COUPLING""
(TO PUMP).

Figure 1
- Typical Motor For Reactor Coolant Pumps

M0002D
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6.0 PERFORMANCE OF WORK (Continued)

NOTE: Any component cooling water drained from the system shall be

collec~ted and returned to the system or processed through the

evaporators so the chemicals can be concentrated and drumimed prior
to releasing the water to the environment. Contact Chemical

Section prior to draining. ýSee 4.7 also.

NOTE: Step 6.2.1.5 is only necessary if the motor support is to be

removed1 with the motor; otherwise, it i~s not applicable.

6.2.1.5 No. 1, No. 2, and No. 3 seal leakoff line and the
seal bypass cover ends of piping with duct tape to
prevent contamination.

6.2.1.6 Vibration-pickup connecting cables and vibration
pickups are removed.

6.2.2 Drain the oil (265 gallons) from the upper bearing oil reservoir,
the upper bearing oil cooler, and the lower bearing oil reservoir.
Store int55 -gallon drums. (See Figure 2 and Figure 3). Lowe .r
drain (item, 5), upper drain located on side of upper oil pot.

Figure 2

Lower Bearing Oil. Reservoir-

j.
'.

I
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Figure 3

Upper Bearing Oil Cooler

6.2.2.1 Open the drain valves and drain the oil completely
from-the upper bearing oil pot and the lower bearing
oil pot. Remove the drain plug (item 25) and drain
the oil from the upper bearing oil cooler.

6.2.2.2 Close the drain valves and install the drain plug in
the oil cooler.

6.2.3 Drain the water from the oil coolers and air coolers.

NOTE: Any component cooling water drained from the system shall be
collected and returned to the system or processed through the,evaporators so the chemicals can be concentrated -and drummed
prior to releasing t~he water to the environment. Contact Chemical
Section prior to draini 'ng. See 4.1/ also.

6.2.4 Remo~ve both air coolers and-cooler transition ducts.
(See Figure 1.)

6.2.5 Remove upper bearing oil cooler, cover ends of piping with duct
.tape to prevent contamination.

6.2.6 Remove oil lift support assembly. (See Figure 4.)

'I
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Figure 4

Bearing, Oil Lift Assembly



CAUTION:

WBNP
MI- 68 .5
Page 8 of 16
Revision 2

#/ C' .2.7 Rlerove main lead, auxiliary lead, and RTrD junction boxes.
Ensure all leads are labeled.

6.2.8 Rig the reactor coolant pump motor for lifting as shown on
TVA drawings 44N260-R2 and 44N261-RI.

6.2.9 Assemble bridge,,rails, and cart for removal of the reactor
coolant pump motor as shown in TVA drawings 44N260-R2,
44N2.61.-Rl, and 44N262-RO.

-6.2.10 Matchmark the spool and motor shaft coupling and number all
the upper spool bolts and bolt holes with scribing tool
(5.2.16) to aid in reconnection.

6.2.11 Loosen all the bolts and nuts holding the spool to the motorcoupling. Remove all bolts except two which are located 1800
apart.

.6.2.12 Slowly loosen the nuts from the remaining two bolts allowingthe pump shaft to settle carefully on the back seat. When thepump shaft has seated on the back seat, remove the two boltsand nuts. If the shaft does not l ower of its own weight,carefully use the jacking screws in the motor coupling to push
the spool downward.

When using jacking screws (see.Figure 5), keep the two bolts in placeallowing only a .125 inch possible gap between the retaining nuts andthe coupling. Under no circumstances allow the shaft to drop suddenly.

/
CA~INc~

Figure 5N

Jacking and.'Lifting Bolt

.. I
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NOTE The-.following steps 6.2.13 and 6.2.14 are for replacement or repair of
the pump motor only. (No removal of pump seals or internals.) These] steps are NON-APPLICABLE if the pump internals are to be removed.

# 6.2.13 Mntichtwtirk the- motor support hotising and the motor to aid
reassembly with scribing tool.

6.2.14 Loosen and remove all the motor-to-support bolts and nuts.

:NOTE: The following steps 6.2.15 and 6.2.16 are for removal and inspection ofthe pump internals. 'The steps are NON-APPLICABLE if the pump internals
are not to be removed.

# 6.2.15 Matchmark the motor support housing and the pump main flange
to enable correct reassembly.

6-.2.16 Unlock and remove the 24 hex head bolts and pantleg washers:1which secure the motor support housing to the pump to thepump main flange.

]#. 6.12.17 HOLD POINT: At this time, an inspection by a mainteniancei
engineer shall be made to ensure that the motor is ready to
lift. Inspector shall check *to see that all piping and conduits
are disconnected and clear of motor, all required. itemns have been:
removed from the motor to allow passage through the hat~ch, and
connection bolts have been removed. 'Inspection shall also-verify
that. the reactor coolant pump motor is properly rigged for lifting.
Verify-and document each item by completing the.appendix.A Hold
Point Checklist (step 6.2.17).

#J 6.2.18 Lift the motor (and support if removed together) free of the -

motor housing. Note the location of any' 'shims and, tag' in such
a~a st nbeterproper rpaent Remove alshiims. .

6.2.19 Position the moto~r onto the cart (Mk 44N261-14)'.being sure .that
the motor is resting level,' or position. the motor onto cribbing
on the rea~ctor building floor (el'evation:75,6.63)-as specifiedjin Note.C of TVA'drawing 44N260.

.ýNOTE:' If the motor is to be stored for, more than 48 hours, a temporary connection
ýshall be made to the space heater (30,, 4 wire, 460-V., 2.75 kW) to keep
the windings dry.

6.3 Installation of. reactor coolant pump motor

NT: and motor, support as a unit only. These steps are NON-APPLICABLE if the

motor *was removed separately.
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1'J6.3.1 Lift moto 'r and support using the lifting device and clean and
deburr all flange mating surfaces. Orient the windows in the
motor stlpjort for the prop~er connection of all water connections
and to align any previously made maitchmarks. Replace on the
pump flange any shims found there during motor removal.

#6.3.2 Lower motor and support on to the main flange being sure to
align previously made matchmark. Install pantleg washers and
bolts. Lubricate bolts with Neolube.

6.3.2.1 HOLD POINT: Torque bolts installed in step 6.3.2
to 1000 ft-lbs in 250 ft-lbs increments and bend
tabs on pantleg washers as shown in Figure 6. Torque
should be verified by a QC inspector.

Figure 6

Proper Bending of Pantleg Washer

NOTE: The following steps 6.3.3 and 6.3.4 are for the replacement of the motor
,only. These steps'are NON-APPLICABLE if the motor and support were removed
together.

6.3.3 Lift motor and clean and deburr flange and coupling surfaces.

NOTE: Back off the motor jacking bolts located on the motor lower flange.

-10-
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# 6.-3. 4 Replace on upper motor support flange any shims found there
during motor removal if the same motor is being reinstalled.
Lower motor on to motor support, being sure to align previously
made matchxnarks. Install, but do not tighten, all motor-to-
support bolts and nuts. Install reactor coolant pumps seals
and spool pieces per MI- 68.4 if necessary

6.3.5 Install the transition ducts and the motor air coolers.

]6.3.6 Install the upper and lower bearing oil cooler supports and
-coolers. Connect the oil piping from the cooler to the motor

housing.

6.3.7 In stall the oil lift pump, motor, and s tand.

6.3.8 Install the auxiliary leads terminal box, main lead terminal1 box and stator RTD junction box.

6.3.9 Connect the leads to the oil lift pump motor.

6.3.10 Fill the upper and lower bearing with oil (approximately 265
gallons -Use Std-2 or W PDS 55125-,GB).'U

#I 6. 3. 11 HOLD POINT: At this time, an inspection by a maintenance -

inspector shall be made to ensure that hardware previously
removed has been installed properly. Verify and do~u~uerlt each
item by completing the Hold Point Checklist 6.3.11 in appendix A.

6.3.12 Install the four motor shaft centering screws (section 5.1.23).I Mark the four screws as North, South, East, and West. (North
i~s an arbitrary point -see Figure 7.)

-11-
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Figure 7

Motor Shaft Centering Screws

6.3.13 Mount two dial indicators 9Q0 apart on the motor base cutouts
with the tips in contact with the motor rotor O.D. and in linewith the respective centering screws. See Figure 8.

..6.3.14 'Have the Hold Order released on. the oil lift pumps, energize
them, and check for proper rotation. Correct-if necessary. TheRCP motor rotor can now be moved laterally by turning the motorshaft centering screws. (Do not at any time tighten the screws
to move more than' 20 lbs-ft torque'.)

#/6.3.15 Back off the North centering screw and move the rotor to theextreme North position with the South centering screw. Record
the indicator reading in appendix A.

#6.3.16 Now back off the South centering screw and move the rotor tothe extreme South position with the North centering screw.
Record the indicator reading in appendix A.

'I

I )

-12-

I.. ~



mi- 68. L
Page 13 of 16
Revision 2

LATERAL
*CEN-TE INMG

93A0021A

FIGURE -E? Motor/Pump Alignment

3-2 1P

-13-

- K
\ ~, )



mi- 6 8.5
Page 14 of 16] Revision 2

# 6.3.17 Next back off the East centering screw and move the rotor to
-Z the extreme East position with the West centering screw.

Record the ind~icator readings.

#I 6.3.18 Back off the West centering screw and move the rotor to the
extreme West position with the East centering screw. Record
the indicator readings.

#6.3.19 Calculate the mid-position of the motor rotor and adjust the
centering screws to obtain this position. The centering screw
swivel blocks should be tight enough on the rotor to limit
to prevent the motor rotor' from turning freely. The total
motion before centering of the rotor should not exceed .020
inch.

6.3.20 Turn off the oil lift motor.

NOTE: Before temporarily tightening down the motor, roughly center tt over thePUMP shaft using the motor jacking bolts and a straight edge.

6.3.21 To pull the motor down securely, tighten every other mounting
bolt to 250 lbs-ft torque.

#6.3.22 Measure the space between the motor coupling and pump spool
piece faces to the nearest .0.005 inch at eight places aroundthe coupling. Use parallel wedges, a telescopic gage, or dialindicator as shown in Figure 8. From the readings, establish
the maximum thickness of the shims required under the motor
mounting flange to correct for angular misalignment. Take into
three times that of the coupling diameter so that three times
~as much shimming will be required at the motor mounting flange.Shims should be stainless steel and about four inches square..
If the maximum shim required exceeds .002 inch in thickness,
shims of lesser thickness should be provided around the otherportions of the flange to permit equal load bearing. Record
the thickness and position of all shims.

6.3.23 Loosen those mounting bolts which were tightened to pull themotor down securely; then lift the motor slightly to permitinstallation of the shims between the motor support and motor
mounting flange.

6.3.24 Lower. the motor and again tighten every other mounting bolt.

#6..25Recheck the angularity per step 6.3.22. If the angularity
varies by more than .001 inch, recalculate and readjust the
shims.

-14-
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6. .3.26 Loosen the mounting bolts after the final check has Indicated
sat sfa2or angular alignment,.e t r i e l ne p w t h6.327 hentheangularity has been corrected, proceed with the lateralalinmntcheck. The purpose of this is to move the motorhorizontally until temtrrtrcneln 

ie pwt h

6.3.28 Mount a third dial indicator with its base securely clampedto the motor coupling flange and with its tip resting on theJ-O.D. Of the spool upper flange. (Refer to Figure 8.)
6.3.29 Start the oil lift pump.

6.3.30 Identify the four motor jacking bolts as North, South, East,West. (North is an arbitrary point.) Refer to Figure 8.J #6.3.31 Rotate the motor rotor one complete turn in 900 Increments.
Record the dial indicator readings at each 900 increment.(These increments should be in line with the North, Sou~th,-j ~East, and West motor jacking bolts.

6.3.32 Using the jacking bolts, move the motor one half the differenceof the total indicator readings (N-s and/or E-W). Repeat asoften as necessary until a maximum of .002-inch T.I.R. isobtained.

6.3.33 Tighten the motor support-to..motor bolts to 500 lbs-ft in250 lbs-ft increments'using a crisscross sequence.
# 6. 3.34 HOLD POINT: R .echeck parallelism and concentricity. If thereadings are not within the limits specified, loosen the motorboltsanreetteprleimadc 

'nprocdure. Hae aQC inspector verify T.I.R., then tightenthe montor hol ts to 1000 1lbs-ft torque In 500 lbs-ft incrementswith verification by the QC inspector. Remove the indicatorsand motor shaft centering screws.

6.3.35 HOLD~ POINT: Recheck and record the final gap between the coupling.847/1.029 inch. Have QC inspector verify this measurement.
U6. 3.36 Turn the motor rotor until the bolt holes in the motor couplingand spool flange are aligned with the matchmarks.

6.3.37 Turn off the oil pump.

6.3.38 Assemble four upper spool bolts and nuts, making sure match-marks are aligned.. Tighten the nuts evenly to take up on thepump shaft. Remove pump shaft centering sc-rew (if installed).

-15-
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# 6.3.39 HOLD POINT: Continue evenly tightening the nuts until the motor

coupling face and spool coupling face just contact. Install the
remaining bolts and nuts. Torque to 1000 ft-lbs in 250 ft-lb
increments using crisscross sequence. Lubricate threads with
Neolube. QC inspector to verify torquing.

# 6.3.40 Connect the following:

6.3.40.1 HOLD POINT: Power leads to the motor terminals
at the main conduit box. Torque to 30 ft-lbs and1 have QC inspector verify.

6.3.40.2, Water inlets and outlets to the upper and lower
motor oil coolers and to the air coolers.

.6.3.40.3 Resistance temperature detectors, space heater1 leads, magnetrol switches, and ground connections.

6.3.40.4 Oil lift pressure switch leads.

I NOTE: Step 6.3.40.5 is only necessary if the motor support was removed with.
the motor.

6'.3.40.5 No. 1 and No. 2 seal leakoff pipes, the seal bypass,
and the No. 3 seal. leakoff line.

6.3.40.6 All ]ends to the aujxiliary leads terminal box and

the stator RTD junction box.

6 .3.40.7 Install vibration pickups and vibration pickup
connecting cables.

6.3.41 Remove all tools and material left in the pump area.

1K#..3.42 HOLD POINT: At this time, an inspection shall be made to
verify that the motor is ready to be released and that the
alignment meets the required standards. Verify and documient

each item by completing the Hold Point Checklist in appendix A.

6.3.43. Replace concrete plug removed in step 6.1.

7.10 POST MAINTENANCE TESTING

7.1 Release the, hold order to the shift engineer for filling of reactorj -coolant system and test of reactor coolant pump motor. Instructions
for aligning reactor coolant system for motor test is found in appendix B.-

J #7.2 Verify appendix B is completed and attached to appendix A data sheets.

#I 7.3 Notify the Shift Engineer or his designated representative that the

performance of this instruction is complete.

#7.4 If this instruction was performed in a high radiation'or contaminated
area, the foreman shall conduct a post-work ALARA review per ESL.4.2.
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DAT IA COVER SHEEtr

1REMOVAL AND REPLACEMENT OF REACTOR COOLANT PUMP :MOTOR

Unit 1 or 2

, ID#_______________________Reference TRIP__________

1 ~Performed by/
-Craftsman Date

JCraftsman Date

.11Reviewed by/
Electrical Engine~er Date

Res lt R vie ed an Ac eped Electrical Maint. Supv.. Date

j QAReview CompleteI

Date

Return to Electrical Maintenance Section
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3.1 Approval Io perform this instruction
Shift Engineer or his

Designated Representative

NOTE: Nlumbered steps correspond to numbered steps
instruction

1'Instrument TVA Tag: No.
Tor~quetwrench (1,000 ft-lb) _____

4 Torque, wr~ench (300 in-lb) _____

.14 Torque',screwdriver (50 in-ib) _____

1 Dial indicator**(0.0001" grad)O.200"range______

8Diai indicator (0.0001." grad)O.200"range _____

1 Dil idicator (0.0001" grad.)O.200"range_____

alihicatr(0.001" grad) O.200"range _____

tside. micrometer I"

6.2. 1,.1

6. 2. 1.2

6.2'. 1. 3

6.2.7

6.2.13

6.2:15

in the body of the

Calibration Due Data

-Power leads and conduit from the motor terminals
'.are disconnected and labeled.

Auxiliary leads and grounding cable are disconnected

L~eads to the oil lift pump motor are disconnected and
labeled

Main lead, auxiliary lead, and RTD junction boxes are rem
removed and labeled

Motor support-ho~using and the motor have been matchmarked

'Motor support housing a .nd the pump main flange have been
matthmarked

Verif ying
Initials

ove

-18-
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Verifying6:2.17 .HOLD POINT 
Initials

1. Motor leads and conduit disconnected._____

2. Water ,inlet and outlet piping for the upper and
lower motor oil coolers and motor air coolers
are removed._ 

_ _

3. Resistance temperature detectors, spare heater
lunds, mnagnetrol switches, ground connections,
and related conduit are disconnected. 

_____

4. Leads to the oil lift pump motor, oil lift
pressure switches,.and related conduit are
disconnected.

5. No. 1 and No. 2 seal leakoff pipes, the seal
bypass, and the No. 3 seal leakoff line are1 removed (if the motor support is to be
removed).

6.. Vibration pickups and connecti ng cables

are removed.

7. Auxiliary leads terminal box, stator R.T.D.
box,, and the main conduit box are removed._____

8. Upper bearing oil cooler, cooler supports, and
oil piping are removed.

9. Oil lift pump, motor, piping, and stand are.1 . ~removed. 
___

10. Motor air coolers (2) and transition ducts (2)
are removed. 

____

11. Reactor coolant pump motor is properly rigged
for lifting (see TVA Drawings 44N260R1 andI 44N261R1).

12. Motor shaft is completely disconnected from thej ~ ~~pump shaft. 
_____

13. All motor-to-support bolts and nuts or all motor
support- to-pump, flange bolts and nuts are removed. _____

Inspected by ______________ Date_________
Maintenance Engineer

6.2.-18 All shims have been removed and position has been labeled ____

6.31. Shims have been replaced onto Pipe flange_____
632.Matchmarks have been alignedJ 6.3-2.1 HOLD POINT-: Bolts torqued to 1000 ft-lbs.

Ins~pected by ___Date _____



1
1

NOT IE:, The total motion before centering of the rotor should not exceed .020 inch.

Data Recorded by________ 
_______

Verified by____________ 
_____

Maintenance Engineer Date

-20-
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* 6.3.4 Shims have been replaced and matchmarks have been aligned

* ~ fl ..1 P)LD POINT

1. Matchmarks aligned on motor to motor support
or motor support to pump housing.

2. Air coolers and transition ducts installed.

*3. Upper and lower bearing oil coolers and supports
are installed.

4. oil lift pump, motor, and stand installed.

5. Power terminations connected and torqued to
oil lift pump.

6. Upper and lower bearings filled with oil

Verified by - -------
Maintenance Engineer Date

6.3.14 -6.3.17 SHAFT CENTERING

Verifying
Initials
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..22 MOTOR COUPLING ANGUL .ARITY

in

in

in

NOTE: Take into account the fact that the motor mounting diameter is about threetimes that of the coupling diameter so that three times as much shirmming.will be re~quired at the, motor mounting flange.

Shims Required

00= in
.450 = in
90'... in

1350 = - in

.Data Recorded by _____________

1800 - in
2250 = - in
2700 =- in
3150 = - in

Date -

-21-
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11 6.3.25 R.ECHECK THE ANGULARITY

in,

in

in

Shims .Required (if necessary)

-00 .

450 =-

1350

1800 = in
225* in
2700 in
315* in

Data Recorded by
Date __ _ _ _ _

-22-
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..31LATERAL ALIGNMENT CHECK1 N

1N.- S= T.I.R.

W E1E -W T..R

* Data Laken by _____________________ Date _______] Craftsman

* 6.3.34 HO.UD POINT: Motor bolts torqued to 1000 ft-lbs and T.I.R. does not
V X('td .002 Inch.

Inspected by/
QC Inspector Date

6.3.35 HOLD POINT: Final gap between the coupling bolt faces to the nearest
.005-equals ______in.

I NOTE.: This gap should be .847" to 1.029".

Inspe~cted by

QC Indpector. Date
Initials

16.3.36 Motor coupling and spooi flange matchmarks are aligned ____

6.31.39 HOQLD. POi The four upper spool bolts torqued to 1000 ft.-lba.
in 250 ft. -lbs. increments using a crisscross sequence.

ii Inspeci.ed by/

QC Inspector Date

6.3.40.1 HOLD POINT: Power leads connected and torqued to 30 ft-lbs.

Inspected by/

QC Inspector Date

1 -23-



WBN P
mi- 68.5
Appendix A -Data Sheet
Page 8 of 8
Revision 2

Verifying
Initials

6.34?110.DPOTNT CHrCKLTST

1. Water inlets and outlets to upper and lower ____

oil coolers and air coolers connected.

2. Resistance temperature detectors, spaceII heater leads, magnetrol switches, ground
connections, and related conduits are
connec ted.

3. Oil lift pressure switch connected. _____

4. No. 1 and No. 2 seal leakoff pipes, the seal
bypass, and the No. 3 seal leakoff lines are
connected (if motor support was reimoved). ____

5. Leads to the auxiliary terminal box and _____

stator RTD junction box are connected. _____

6. Vibration pickups and cables are
c'onnelcted._____

7. All tools and material removed from work
area.

Verified by _____________ Date ______

Maintenance Engineer

6.3.45 Appe ndix B attached._____

POST MAINTENANCt TESTJ.ING

7.2. Appendix B completed and attached._____

7.3 The performance of this instruction is complete

Shift Engineer or his DateI ~Designated Representative
7.4 Post-work ALARA review has been-completed (if required)

Electrician Foreman, Date

-24-
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CLEARANCE INSTRUCTIONS -REACTOR COOLANT PUMP

1 A. ýWork To be Performed: Date________

""11. MI-2.2 -Complete Removal of Reactor Coolant Pump Motor

1 B. Initial Conditions: Date_______

1. ____The unit is in the cold shutdown mode with RCS 41500 or in
refueling mode.

1 ~2. __ The RCS is being maintained at above 1 psig via hose connected
from PRZR 3/4" vent (68-577) to PRT 3/4" vent (68-573) if not1 in refueling mode.

3'.. ___ RHR system operating in shutdown cooling mode maintaining a
steady RCS temperature, <15O0 F.

4 ___- Reactor containment floor and equipment drain sump and at least
one pump operable.

5. ______Containment entry is permitted.

6. ___ The other three RCP's are held under Hold Order clearance (as
a minimum electrically).

C. Clearance Instructiows: Date_______

1. _____ Cfieck open and place in disconnected position 6.9-ky circuit
breaker power supply to applicable RCP.

2. ____Tag applicable RCP 6.9-ky normal circuit breaker and alternate
circuit breaker with Hold Notice.1 3. ____Close applicable RCP seal water supply valve (RCP A 62-564,RCP B 62-565, RCP D 62-567, RCP C 62-566) and tag with Hold
Notice.

14. Close applicable RCP No. 1 seal leakoff air operated isolation
valve (RCP A FCV 62-9, RCP B FCV 62-22, RCP C FCV 62-35,
RCP D1-'P.CV 62-48) and tag with Hold Notice.

5 . Close RCP No. 1 seal leakoff bypass air operated isolation valve..
FCV 62-53.

I -25-
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17.

8.

9.

10.

NOTE:

13..

14.

;5s.

N1OTE:

16.

*17.

NOTE:

18.
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Close applicable RCP No. 2 seal stand pipe pri'mary water supply
isolation (RCP A 62-620, RCP B 62-621, RCP C 62-622, RCP D 62-623,
and tag with Hold Notice.

______Drain applicable RCP No. 2 seal standpipe.

_____Close applicable RCP No. 2 seal standpipe drain (RCP A 62- 632,
RCP B 62-633, RCP C 62-634, RCP D 62-635) and tag with Hold
Notice.

____Close applicable RCP No. 2 seal s Itandpipe outlet (RCP A 62-628,
RCP B 62-629, RCP C 62-630, RCP D 62-631) and tag with Hold
Notice.

______Remove blank flanges from applicable RCP No. 1 seal bypass and
No. 1 seal leak line vents adjacent to the RCP and slowly open
vent and leave open.

______Close CCS supply to RCP's motor oil coolers, valve 70-693 and
tag with Hold Notice.

______Close COS outlet from RCP's motor oil coolers, valve 70-734 and
tag with Hold Notice.

open vent within clearance zone to zero pressure and leave open.

_______Thermal barrier booster pumps are under Hold Order clearance.
Tag out 1f not.

______Close RCP's CCS supply to thermal barriers, valve 70-680 and
tag with Hold Notice.

.Close RCP's CCS outlet from thermal barriers, valve 70-736 and

tag with Hold Notice.

Open vent within clearance and zero pressure, leave vent open.

______Close EROW supply valve to RCP motor air coolers (RCP A TCV 67-86,
RCP B TCV 67-94, RCP C TCV 67-102, RCP D TCV 67-110) and tag with
Hold Notice.

______-Close ERCW outlet valve from RCP motor coolers (RCP 67-572A,
RCP B 67-572B., RCP C 67-572 C, RCP D 67-572 D) and tag with
Hold Notice.

Open vent within clearance and zero pressure, leave vent open.

Open 480-V ACB power supply to applicable RCP motor heaters and,
tag with Hold Notice.
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RCP No.

Date

,19. Tag applicable RCP oil lift pump on separate Hold Order as follows:

a. ____Open 480-V ACB power supply to applicable RCP oil lift
pump and tag with Hold Notice.

b. ____Tag applicable RCP oil lift pump control on benchboard

with Hold Order.

.20. ____Tag applicable RCP benchboard control switch with Hold Order.

D.- Rel-easing and Aligning for Operations: RCP Date

1.Realign pump for operation per SOI 62.1C and SOT 68.2.

2. Return this Appendix B to the maintenance section.

E. Post Maintenancenscto

NOTE: Notify the maintenance section for assistance in the performance of
this inspection.

2.

R( 1ocil1181Pect (Thockli~t of SOT-68.2 completed.

______Check 'motor for correct rotation (counterclockwise).

-NOTE: The anti-reverse rotation device will prevent backward turning of the
motor. If the motor fails to rotate within two seconds, remove power
and determine cause.

:CAUTION: Ear protection must be worn when in the area where the reactor
coolant pump motors are in operation.

3. ____Af ter the motor has reached operating speed, record vibration
-_readings. Readings are acceptable if fý3 mils.(0.003 inch).
Readings should be taken on motor housing connection to pump

intoperpendicular points.

NOTE: If readings are '--3 mils, the cause of vibration shall be determined
and corrected.

REMAR(KS:

Performed by

Date
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1 0 PURPOSE AN) APPL ICABJIL ITY

Tho purpose of this instruiction is to describe the procedure for dis-
alssembling, inspection, and repairing the essential raw cooling water
pump. Conditions dnd restraints are specifiecd in the Technical
Specification 3i7.4.1. This instruction is applicable to operational
modes 1, 2, 3, 4, 5,-and 6.

1'2.0 REFERENCES

2.1 Byron Jackson 1nstruct ion Manual for Essential Raw Cooling Waterf Pumlps

2.2 TVA Contract No. 76K31-83158

2.3 Technical Specif ication 3.7.4.1

30PREREQUlSITES

3.1 Coordinate the performance of this instruction with--The shift engineer
by obtaining his authoriz-ationt of the maintenance request that requires
thle performance of this 141. (Record the MR number-on the Data Cover
S;heet.)

f3..2 Obtain the necessary clearances for the performuance of this instruc-
tion.'- (Tagging procedure is attached as.Appendix B.)

3.3 Notify the QA section that QC inspector coverage will be required[during the performance of this instruction.

3. 4 All supports and restrainits that have to hec removed to perform thisI- instruction must be removed per MAI-16.

t3.5 Contact safety engineer for evaluation of transient fire loads.

4.0 PRECAUTIONS

1 4. 1. Essential raw cooling, pumps are located on elevation 741 at the
intake pumping station. Positively identify the jproper-pump be-Tore
beginning work. The pumps are marked A-A through D-A andE-B through
IL-B.
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- .0 PEATOS(ontinued)j

4*2I~vrv rt~*;I~t dimhold be made ro ma-iuulain -la ok a rea.o
I t IrtIuirv i i I r I tl,: ;'-i Im cIa11 [ I i: ill:; I'll(A i ll : ;Ii; I bc

f oll1owed.

4.3 Ensure that. the affected pump and its system is cool, depressurized,.
vented, and isolated.[

4.4 Any oil drained from the- unit should he removed immediately from
the work area to the waste oil storage area after draining.

* 4.5 Refer to HCT-IIM13 and IICI-HT414. for sar'ety precautionis on handlingI
acetone or Isopropyl. Alt-ohol.

4.6 Bolted connections that have to be loosened or removed to performI
this instruction must be identified on the bolted connection data -

sheet *in Appendix A. Prior to removing any welded connection, the
miaint enance stipe rv isor uimist he uuot I I42(1

5.0 PREPARAT ION FOR WORK

5.4 The responsible foreman shall review the task to be performed.

5.1.1 To preclude the possibility of a maintenance initiated common
mode failure, crew personnel and M and TE should not be the.'
same for two consecutive performances of this MI unless the'
performance of the component covered by the previous MI has.1
been tested and proven satisfactory.

5.2 The following is a list o-f spare parts that are normally needed to
do this, ja-)b. These parts are listed and shown in Figure-Ol
(drawing No. 1F-7879). These parts should be checked-for availability
prior to starting, work. Any part that has to be replaced must have
i ts part* ntmhmbr arid imat en al 1 P I(lti1remenlt iinumbers recorded on the data

* ~shoet priivfIdoll in Apipend ix A.

NOTE: Do) n~ot iwraip any part utitil it L~s actually needed.L

[tern Number Part Name QuntiLty__Requir.ed

1 L~ock( screw-bearing
2 Sut ioni bell
3 Sand cap
4 lo(ck stcrew-sand cap

.5 Thrust collar
6 melir Ist stage
7 Case wear ring

8. Bottom hearing
9 Split ring-impeller

10 Key-impeller 2

List continues on next page. -2-L
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5.0. PREPARATION FOR WORK (Continued)

I'tem Ntmber

12
13
14
15
16
18
19
20
25
26
27
28
29
30
31
34
35
36
37
38
39
40
41
42
43
44
45

Part Name Quantity Required

"IOU ring - cases

Impeller liner
Lmpeller - 2nd stage
Split ring - impuller
Thrust collar - 2nd stage
"0"l I-inrg - top case
Case bearing
'Pump shaft
Column shaft - intermediate
Column bearing
"0" ring -Column

bib key -coupling

Split ring - coupling
Shaft coupling
Key coupling
Top colunin shaft
Lock screw - th-rottle bushing
Throttle bushing
Stuffing box
Shaft slee~e
Cib key.- sleeve,
Retaining ring - sleeve
Key - coupling
"0" ring stuffing; box
"0" ring sleeve
Case ring
Packing 1/2" square -3-5/16-" I.D.

John Crane lOOM
Split ring - motor
"0" ring stuffing, box.

Suction bell to case.. case, to
case, and case. to. column
Studs 1- 8 UNC x 4-1/2" lg
Hex nuts 1-.8 UNC

Coli min Flanges
Hex hecad cap sc~rews 1-8 UNC x 5"1 ig
Ilex ntits 1-8 UNG

Stuffing, box to head
Stud 7/8-9 UNG x 4" lil
Ilex nu ts 7/8-9 1!NC

2

2

1

10

22

22

722

24I
14.

4
4
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5.0. PREPARATION FOR WORK (continued)

5.3 The foilowinj,' work aids will be requi red for ibis job and[ shall
normally be at the work area prior to beginning work-.-

5.3.1. A container for temporary storage of miscellaneous parts

5.3.2 Lint-.free rags

5.3.3 Hook chain or cable sling(

5.3.4 Thread c~ompound -Felpro or equal (approved by TI-35)

5.3.5 Eye bolt with 1-8 JJNC threadj

*5.3.6- Tube of petrolatum jellyI

*5.3.7 Lifting equipment

* 5.3.7.1 Saddle support column

*5.3.7.2 Lifting spider

*5.3.7.3 Shaft lifting eye

5.3.8 Isopropyl. Alcohol or acetone -See HCl-H1413 and HCI-HM4 forL
those materials and supplies needed for the safe use of
acetone or isopropyl alcohol.L

-4-.
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50P14TIMAH' ON I.)I.ORK (conill b ed)j

1'5.4 Obtain for use in this instruction the following special tools and
instruments. Record the tool number (if applicable) or instrumentr ~TVA number anxd calibration due date on data sheet provided inI Appendix A.

5.4.1 Torque wrench-ý-capable of torquing 150 ft./lbs.1 * 5.4.2 Dial Indicator (grad. 0.001")

I*5..4.3 Snap gag " to 4"

*5.4.5 I.D. micrometer 14" to 15"

* 5.4.6 O.D. micrometer 13" to 14"

6.0 PERFORMANCE OF WORK

6.0.1. Remove an~y conflictive supports and restraints per MAI-16.{6.0.2 Disassembly any conflictive or-restrictive bolted connections.
As each bolted connection is disassembled, the craftsman must
record it and its bolt size on the bolted connection data sheetIin Appendix A.

NOTE: Number in.( )refer to Figure-Ol.

L6.1 Remove pump from its sump.

6.1.1 Remove motor per MI-67.3
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6.0 PERFORMANCE OF WORK (continued) vq Z

6.1.2 Disconnect auxiliary and main piping.
half coupling from the adjusting plate
remove the driver.. Store driver in an

Disconnect the driverJ
(48), then detach and
upright position.

6.1.3 Remove the adjusting plate' (48),'pump half coupling (47),
.coupling key--(41), gland (46), packing (45), and cage
ring (44).

6.1.4 Remove the discharge head (33) to sole plate (32) bolts.

6.1.5 Lift the pump until there is sufficient clearance between
the outer column flange and the sole plate to install the
saddle support assembly:.

6.1.6 Install and bolt together the saddle assembly. Lower the
pump slowly until it is supported-in the assemb ly by the
upper flange of the outer column.

6.1.7 Remove the discharge head (33) from the pump assembly.

L
U
U
11

-6-
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h .) hNFOMAWN~ oF Wfl~lK kt:4,in ill,,)

6.1 .9 clealn Flu'. 1:a above the. shaft croupi hn (30).

* 6.1 .1.0 Remlovc the vnp screws that lock the shaft couipling slE,.ve (30)
and gib) keys (28) in place on the shaft.-

CAUTION: The area on the pump shaft directly above the
coupling must be clean and free of all dirt andIscale prior to raising the shaft coupling.

6.1.1I Raise the shaft coupling (30) and remove the gib keys (28)
and split clamp ring (29)

NOTE A~parts are removed they should be matchdmre

and placed in an area to prevent damage.

6 . 1 ..12 K ?iov LIWh top) en Iluriin sli01 t (34) withl sha ft coupling (30),
and] coupli ng, keys (31) still attached.

6. 1. 13 Attach lifting, fixture to upper flange of outer column
and lift pump assembly to relieve the pressure from the saddle
support.b T6.1.14 Open the saddle support, then lift the pump assembly until
the upper flange of the next outer column section is above
the saddle support.

6.1.1.5 Close the saddlle support, then lower the pump assembly until
6.- it is supported by the upper flange of the outer column.

61.16. Remove the outer colwiin from the ptrnp assembly.[ 6.1. 17 Clean the shaft, above the shaft roupl ing (30)
6.I.18 NCHMný HI ('h.;&Ij 'WWS tIltIik theshl eil) I lg s loevL (30)

an(] g ih) keys (28) hi placo.
CAUT ION: Area on the 'h,1ft above thle coupling must be clean

ndfree of all dirt and scale to help preventL :a11ngof the coupling to the shaft.

6.1.19 Raise the shial L. coupling (30) and remove the gib keys (28)[and spi D- c Liaiip ring (29).

6. 1.20 Remollve the con Ii n sha ft (25) with its shaft coupling (30)
and coup I ing keys (31.) .si i[1,1, atached.
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.6. 0 !ERFOPJMINCE, OF WORK -(-con-tinuied)

6.1.21 Repeat steps 6.1.13 through~ 6.1.20 until all-sections of theIouter Column have been retioved except one.
* 6.1.22 The last section of the outer column and the bow-i assembly can* ~now be removed as one assembly and taken to shop for easier

removal. of the last outer columin from the bowl assembly.

6. . 3 A t r t e b w s e b y h s b e e o e r m t e p t h

*6.2 .23s a ftermthe bowl assembly h s b e e o e r m t e p t h

6.2.1 Disconnect and remnove the suct ion bell (2).
6.2.2 Disconnect and remove top case (17).1

6.2.3 Remove in turn the lock screws (4), sand cap (3), cap screws,-thrust collar (5), split ring (9), impeller (6), key (10),series case (11), cap screws, thrust collar (16), split r~ing
(15),. and -key (10).

6.2.4 Clean all p~arts for inspection using solvent wash and dryusing clean, dry filtered compressed air. Clean, lint-freerags may be substituted for the compressed air.
6.3 Inspection of pump internals and cases. Craftsman performing theinspection shall verify the results by signing the data sheet in,Appendix A. Any part that is unsatisfactory must be replaced.
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6.0 PERFORMANCE OF WORK (Continued)

6.3.1 Craf tsman to visually inspect the following parts forFFunusual wear or damage caused. by erosion or corrosion.
Parts are acceptable if there are no cracks, unusual wear,
or damage -vsible. If any part is unsatisfactory, At must

be replaced.

6.3.1.1 Suction bell (2)
6.3.1.2 Thrust collar (5) and (16).

6.3.1.3 Impeller - 1st stage (6)
6..3.1.4 Case wpiring ring (7)
6.3.1.5 Split ring impeller (9) and (15)1~6.3.1.6 Series case (01)
6.3.1.7 Impeller liner, (13)
6.3.1.8 ImpelLer 2nd stage (14)
6.3.1.9 Top case (17)
6.3.1.10 Column shaf t (21) (22) (34)
6.3.1.11 Split ring (29)

r '6.3.1.12 Shaft coupling (30)
6.3.1.13 Throttle bushing (36)

6.3..14 Stuf fing box (37)
6.3.1.t5 Shaft sleeve (38)
6.3.1.16 Retaining ring (40)
6.3.1.17 Cage ring (44)
6.3.1.18 Pump shaf t (8)

f*HOLD POINT: QC I n!sp)cc, tor

6.3.2 Craftsman to measure and record the diametral clearances of the
*following parts. The QC Inspector is to verify by signing
* data sheet in Appendix A.

6.3.2.1 Clearance between bottom bearing (8) And punp shaft
(20). Total clearance should be .010" to .013".
Clearance is acceptable if it does not exceed .013".
If bearing is acceptable, omit step 6-,3.2.1-1.

6.3.2.1.1 Remove bottom bearing and replace with a
new one. (NOTE:. Clearance should be
rechecked after it has been installed.
Bearing may have to be reamed out..)
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6.0 PERFORMANCE OF WORK (CofltitflUd) pm

6.3 6.32..2 Rlarn emovwente case bearings (19) and rpluce
shf (2i) h Tthe nc ns (OE learanceshudb .0 "to01 .

Not thrinsetwcalled bearings. mayhave t bearinmg .)

I 6.1.2 .3 .2.2'.L1rc betwenvte case wear rings ( 79 ) and theplc
1st ~ hol be~g ime re()cn he 2nd after th pellhaer (14).

Total clearance should be .020"1 to .035". --Clearance
is acceptable if the clearance does not exceed .035".E(U1,tI~ f the case wear rings are acceptable, omitsteps 6.3.2.3.1, 6.3.2,.3.2, and 6.3.2.3.3).

16.3.2.3.1 Remove the wear ring set screws and then
either machine out the wear rings or remove
by separating with a diamond pointed chipping
tool.

6.3.2.3.2 Install new wear rings in case and lock in1 6.32.3.3place with set screws.
6.3..3.3Bore new case wear rings to obtain total,[ -clearance of .020"1 to .024".

6.3.2.4 Clearance between column bearings (26) and the colu'mn
..shaft (25). Total clearance should be .010" to .013".
Bearings are acceptable if the clearance does not
exceed .,013". (NOTE:- There are ten column bearings.,
If the coltnn bearings are acceptable, omit stepsL ~6J.2.4.1.)

6.3.2.4.1 Remove coupling bearing (26) from outer
column and replace with new ones. (NOTE:
New bearing clearance should be checked
after thay are installed. If new bearihg,
clearance is not at least .010", they will

Lhave to be reamed out.),

-10-
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6. 0 PERFORMANCE OF WORK (Continued)

6.4 Reassembly pump

6.4.1 Recle'an all parts using approved solvent,. wash'aý,d dry, using: clean,
dry,, filtered compressed air. Clean, lint-free rags-may be
substituted for the compressed. air..

NOTE: All gaskets and "0" rings removed during disassemblyIare to, be discarded and replaced, with new. ones.
HOLD POINT: OC Znspector to veriy installation ýofv impeller ,key.

6.4.2 Install impeller key,,(10), *2nd stage impelle (1) plitýIring (15), thrust collar (6,thrust c66llar cap, screws, and
series. case (11) with ,case bearingý (19).Ains~taled..
H1OLD POINT.. QC Inspector tonverify i n.tlito *of impel~ler.,ke5.

643 Install impeller key ('10)i lst:stage. Impeller (6), split

* ring (9), thrust collar (5), thrust collar-cap screws, sand
cap screws (3) and sand cap lock screws.

*6.4.4 Install top case .(17) with new "0" ring (12) and case bearing
(19) installed.

NOTE:, Before installing 0-rings, lightly coat the 0-rings.
with petrolatum jelly and apply protective compound
to, all permanent threads.

6.4.,5 Install suiction bell (2).

6.4.6 Remove cover from pump pit and open impeller casing. Support
*fixture and place the bowl assembly so the top flange

of the series case (11) rests on, the support.

6.4.7 Lubricate thle "O"-ring (18) and install it in the grooveI in .the tipper face of the top case (17).

6.4.8 Connect the first section of column shaft (25) -as follows:.

t6.4.8.1 Install two keys (31) and a coupling sleeve (30) on
the column shaft (25) and restrain the sleeve above
the clamp ring groove while lowering the shaft to

mate with the pump- shaft (8).

6.4.8.2 Install the split clamp ring (29) and gib keys (28)1.in the putnp shaf. -Lower the sleeve as far as possible
mid i~nstall the cap screws to lock the Fib keys to
the sleeve.

-11-
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6.0 PEIRFORMANCE OF WORK (continued)

Hold Point: QC Inspector to witness and verify fin al torquing.

.6.4.9 Lift and install the bottom column (21) and connect the
column-to-case fasteners. Craftsman to torque bolts to
90 ft./lbs. + 5% and sign data sheet. QC Inspector
to verify torquing by signing data sheet in Appendix A.

NOTE: Bolts are to be installed with the heads down.

*6.4.10 Lift the assembly using the lifting fixture. Lower the assembly
* until the saddle support can be closed. After the saddle

support has been closed, continue to lower the ,pump assembly
until'it is supported by the upper flange of the ouiter column.

6 .4.11 Repeat steps 6.4.7 throughi 6.4.10-to install the remaining
column sections, shaft sections, and discharge head at which-
time the pump will be supported by means of the top flange
of columin (28).

6.4.12 Lift up on the pump assembly. Remove the saddle support
and I-beam assembly and lower the pump assembly onto the
sole plate (32), fastening the sole plate to the discharge

-6.4.13 Install the gland (46). Do not install the cage rings (44){
or packing (45) at this time.

6.4.14 Install the pump half coupling key (41),- pump half coupling'
(47),-and adjusting plate (48).. Screw the adjusting plate
all the way down on the top shaft (34).

6.4.15 Mount motor per MI-67.3.

-12-
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6.0 PERFORMANCE OF WORK (continued)

HOLD POINT: QC Inspector to verify coupling alignment.

6.4.16 Craftsman to check alignment-of motor coupling to pump coupling1 .by clamping a dial indicator on'the motor coupling nalf and
placing the indicator button on the-O.D. of the pump coupling
half. Rotate the motor shaft and measure the runout. The
runout should not exceed .007" T.I.R. To check for squareness,17measure the gap between the adjustingoplate and motor coupling
half in four places. Squareness is satisfactory if the gap
measurement does nrot vary more than..003". QC Inspector toI verify coupling alignment is satisfactory by signing data sheet
in Appendix A.

1 6.5 Set impeller clearance,

*6.5.1 Move coupling adjusting plate to give 0.075",jýýlearance between
it and the motor coupling half. If the coupling halves do not
align to allow bolt up at this clearance, increase impeller
clearance to allow bolt up (to next nearest bolt hole).

6.5.2 Craftsman to measure and record this clearance in three places
*.-in Appendix A.

slowly and evenly in opposite pairs until secure.

113
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6.0 PERFORMANCE OF WORK (continued) -

*

*

*

*

- *

*

*

*

*

*

6.6 Install packing and piping

6.6.1 Remove gland (46) and check stuffing box and sleeve are clean.

6.6.2 Insert one ring of packing (45) pressing
maxjimum entrance. (Refer to Sketch-Ol).

SKETCII-O 1

-14-
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0.0 P!-J' ltHRMANCE OF'tNKCo ud

6.6.311 Insert spacer ring with pac king tools attached and press
on the packing tool handles to guide and tamp-1-the packing
ring solidly and squarely against the back of the stuffing
box. Retract packing tools (refer to Sketchr-02)_.

SKETCH-02

6 .6.'A Insert !:ie l-ficien t spacer ringt; to f i.1l the stuffing box.

6.6.5 Install and pull in the gland, tight ening stud nuts evenly
and firmly so that gland does not cock on the shaft. Remove
gland and spacer rings.

6.6.6 Repoeit steps 6.6.2 thrOO,'J 6.6.5 *to install each remaining
r i ng o) f 1mr( 1k i ng.

6.6.7

NOTE: Each ring of packing must be *rotated so the joint
of the preceding ring does not line up with one being
insta lled.

When All rings, of' packing are installed, loosen the gland stud-
nuts, thiet s ecure stud mu ts finger tight.

6.6.8 Clean piping flanges, install gasket, and install studs and
nuts hand tight.. Craftsman to verify Class D cleanliness per
TI-27, Part 111, and attach a cleanliness class sheet witth
this step number.

6.6.9 Install auxiliary and main piping to the discharge header using
new gaskets if required. Craftsman to verify Class D cleanliness
per '14-27 , Part.lII, and attach a cleanliness class sheet with
U1his s ti eln.umb1er.

-15--
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6.0 PERFORMANCE OF WORK (Continued)

6.6.10 Torque the disconnected ronflictive bolted connections to the
torque Value as shown in the chart on the bo]lted connection
data sheet. All bolted conncin aret 4-~tightened andItorqued using a criss-crtoss pattern. QC Inspector and craftsman

* shiall sign the data sheet in Appendix A after each
Comiec Ii on has been torqued.

6.6.11 IiistL;Li 1. sninr and rcst raints thati were remioved during di %rssembi-.
* per MAT-16.

I'! C. 1 I (,; I t Ito wo rk a rCa and proper Ly (I Lspose o f allI potentialt eh arl sin I as rags:, f ki nuiia bit and rombutis"b[le i~quis
C-Iothi i; and p last ic . Thme craf t.man is to verify the areca

* .shet n Apenixis clear and material properly disposed of by signing data1

6.6 1 1HIii I p~art;ý that were repzi c-ed on part,- data sheet i
Appei. di::

7. loST MA I NTENANCI: CHEKOT ANDl~l RLT URNINGLmI I~lN TO SH'RVJCE.

ý7.1 Reriove any materiH I lotft in pump areai

7 2Ar rangej. for r 'pl aed pa-rts in con ta iio In nenvpat o ie
.2 J ) t o l Ve s Y d e r l o r vm n nL ~am i a t io tin.a ' ' m a t s n t u e

7. 3 Rvtuirn a I I nnail n tiý,,drew parts to t lie st nretroom.

7.4 PCR AS lese1o 1. Olirdcl LLI !;i Ft engineer Fm- Ii I I iw ng aid pes iZ i
as decler i bed ill tie, t1;,g ing proceodir r iii Appen'1d i Pl-.

7.4.1 IHave an operaitor st~art thme pump . The dlischbarge gaulge shoir d
show- an i orc t erease ill thre pressirre as the pump p'ic-ks uip Speed.
if it does; not, shiti d cown thle purmip and ivs gt

NVFL: It ;mnv I ni or tw mmii ';1.1 I mie i is hteard~ mmmi ng I rom
the plimp * shuit i t down i111l invest i)gate-

7 .4 .2 Wim ii0 L11 pimi'lum i!; running tn.jd jii;t Lthe sl~fIpacking by 1
t i' it iii ),kIinid nuit"'. I t, is S it;~I'se i i it tlji j he. done

)in- I Iit at ai t inme 111 m ir l',kim i s tl.~ itiv

NOTE n~ ot 11:!ke final idmcjwatmiien t oi I a,-nti mmit i pump Ira -

lmemri i ri ti;;Q ratl ion-a-t (jlctral ring I(-imiiwr,i turc' and pr.e:;sure
t ini iow; f or appliro X mirat. Iv I oI Ir (4) toeigt (8), hoLurs.

-16-
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I)ATI" COVER. SHUET

REMOVAL, [NSPE§CTON, AN REPAiR OF THLE
ESSEN[IAL RAW COOLING WATER PUMPS

Reference MR No.

Per formed by
Title Date

All calibrated instruments and tools utilized in this Jnst~ruction have been
recorded in the CSSC Instrument and Tool Log.

Toolroom Attendenti

Results Reviewed By

Results RevieIwed and Approved

Maintenance E'ngineer.

Mazintenance Supetvisor

QA Review Completed
QA Supervisor

*.Transmit to Master Files

KEWMARKS:

-19-- -

11"I it.

Date

Date

Date

Date
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REPLACEMENT PARTS
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step 6.3.1

WiINI'
HI-67 . 1
Appendix A ý
Page 4 of 9
Revision 3 V

-irts

Crat sf a LO v isna IIy inaIpect tHe( our loing part for unou SLI
wear or damiage caused by erosion or corrosion . Par ts are
acceptable i~f there are no cracks, unusual wear, or damage
vis ible .

Verif ied

Step Part Name/Number Acceptable Unacceptable ý D a t e

6.3.1.1 Suction Bell (2) 14

6.3.1.2 Thrust Collar (5) ____ ____

____ ___Thrust Collar (16) ______

6.3.1.3 Tmpeller 1st stage (6) _

6.3.1.4 Case Wearing, Ring (7) ___

6.3.1.5 jpjiR in 11f j 11cr (9) _

S1pl it Ring Inmpell~er (15),__-__

6.3 .1 .6 Seriecs Case(1) - -- __ -_______

6.3.1.7 mpeller_.Liner (13) ______ ____ ___

-6.3.1.8 Impe ler 2nd Stage (14) ___ ____ ____

6.3.1.9 Top Cajse (1j7)

6.3.1.10 Column Shaf t (21) 10_______ i._______ l)~~
* ~~~Column Shaft (22) ____ ____________

* _____- - .olunn Shaft (34)____ ______

6.3.1.11 5p ljt Rinj (2-9) -______ ------ !
6.3.1.12 Sh,~ CO~ I i~(0 __ _____I

6.3.1.13 Throttle Bushing (36) ____________ i
6.3.1.14 Stuf fhlog Box (3 7) Ji
6.3.1.15 Shaft Sleeve (38) 1. 1!Y

6.3.1.16 Re ta i.ning.ing (40) ____ ___ ____

6.3.1.17 CageRng(4 ___ ______ K I 1
L6.3.1.18 Pump Shaf t (8) ___________ I
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M OLD POINT:

!Step 6.3.2.1I
17

Craftsman Da te

HIOLD POI NIT:

*Step 6.3 .2.2

Hold Point Verified bv
QC Inspector Da te

Oc. I nsiic'cto r

The diametral clearance between the case bearing (19) and punip
shalt (20) is as follows-,
Upper bearing clearanCe is ___

Lower h earing clearance is
Bearings are satisfactory if they are .010" to .013". If the
clearance on either bearing exceeds .013", both bearings must
be r ep laced . Bearing clearances were r.,.ccorded by,

Craf tsman

Hold:Point Verified by* /
QC Inspector

Date

Date

HOLD POINT:. fC

St ep 6.3 .2. 2

Inspect;Or

Te d i. flaetral clearance! between the case wear rings:.) andý
1st and 2nd stage impellers are as follows.
1st stage impeller (6) and wecar ring (7) clea rance is;
2nd F.ta ige( in pe 11r (14) and wear ring 0 ) cleca ranr c !'IS

Impeller clearance is satisfactory if it is .0 20 " to6 .024'7.7
If the clearance on either impeller exceeds .024.",.both wear
rings must be replaced. Impeller clearances were taken and
recorded by

Cra ftsman

Hold Point Verified by
QC Inspecto r *

Dat.

:Date

*I0,'

WBNP
M[ -6 7. 1

Appe'nd i x A
I'age 5 ý)l 9
Re Ai. o n 3

QC Inspect~or

The diametral, clearc between the bottom bearing ()an:d
tile pump shaft (20) is:: . Clearance is satisfadtor.yin
if it'is .010" to .013". 'if clearance exceeds. .013"J the,!
hearing is to _be replaced. Clearance was. recordedl by,

-23-
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*HOLD

,Step

*Step

W BN P
mi-67 .1
Appeid i x A
Pag, 6 (-)F 9
Revision I

POINT: OC Inspector 
Ii

6.3.2.4 Tedametral1 clearance between the colunn be'arings ý(26) and:;

the shaft (25) are to be tkn' and recorded below. Bearingl'

clearance is'satisfactory if itis .010" to *.013 . f lt he j
bearing clearance exceeds .013", it mnust be replaced.:

NOTE': Bearing number I is the bottom bearing .

Be~ar i ig ACtualI CONDITION Recorded

No. Clearance sat r. Byt Dat6a

4 I

6 A,

9 I

10'

Ho101 d Poin~t Ve i~i ed By _____7

OC TIns rCc t or Date

TfICENT: OC. 1I1sp ec L 0r

6.4.2' Second stage impeller key installed.

flold point verified by: ________ _____________

QC Inspector Date,

6.4.3 Firsr state impel~lur key installed. I

alod Point verif-ied b: __

-24-;I



'Hold Point:

,*Gtep 6.4.9

WBNP
M-7.1

AppendIx A
Page 7 of 9

QC Inspector

QC Inspector to verify that the outer column bolts have been installed-`'ý-Vwith the bolt head on the-b~ottom side of the flange and that t'henuts have been torqued to 90 ft. lbs. + 5%. 
:..

NOTE: The number 1 column is on the bottom.

De~scription of-Bolts Torqued Toraued By Date Ins ect.By
Bowl Flange to Lower Column

Lower Column to ln~.er Column No. 1 ______

Coltumn No. 1 to Column No. 2

Column No. 2 to Column No. `3

Column No. 3 to Column No. 41

Column No. 4 Lo Columin No.

Column No.. 5 to Column No.. 6

Column No. 6 to Column No. 7______

Column No. 7 to Column No. 8

Column No. 8 to Column No. 9

ColUmn No. 9 to Discharge.Head 
______

.~. ~

-25-.
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WBNP
MI-67. I
Appendix A
Page 8 4'Iý' 9
Revisioi, 4

.HOLD POINT:

Step 6.4.16

Maintenance Engineer

Craftsman to check shaft runotit by clamping,. a dial indicator on
the motor couplinlg hialf and placing the indicator button on the
0O*D. of the pump coupLing half. Rotate the motor shaft by hand
and read the T.I.R. Shaft runout is satisfactory if the.T.I.R.
does not exceed .007". The craftsman is to c:heck squareness of.
couplings by measuiring the gap between the motor c oupling half and
the pumnp coupling, half. The gap is to be measured in four placed
using feeler gaug-es. The squareness; is satisfactory if the gap
measur .ements do not vary more than .003".

Sat Unsat

Shaft runout is

Coupling square is

*Step 6.5.2

Perfodrmed By,

Hold Point Verified By

Crliftsman Date

QC Inspector Date

Craftsman to record impeller clearance setting in 3 locations.

Reco rded( bN

*Step 6.6.8
* & 6.6.9

Step 6.6.12

Cra1ftsman Date

Craftsman to complete and attach TI-27, Part III, Cleanliness Class- -
D sheets and label with appropriate step number.

The work aren has been cleared of all potential fire hazard materials
ari I ho !;;1114 it' ;v(, bcon properlIy dl sposod (t

Veri fied by
Craft Foreman Date

-26-



.Ste~p 6.6.9 and 6.6.10

WBNP
MI-67. 1.-
APPENDIX A

.P'age 9 of 9
RevisionJ 4

Bolted Connection Data Sheet

Torque Table for alloy ste el stud bolts, ASME SA-193, Gr. B7*and
SA-453, Gr. 660 used on gasketed flanged connections

Nominal
Diameter (in.)

.Torque

n kr v-.-Lbs

1/4 6 1-1/4 750
'5/16. 12 1-3/8 1020
3/8 18 1-1/2 1200
7/16 30 1-5/8 1650
1/2 45 1-3/4 2250
9/16 68 1-7/8 3000
5/8 90 2 3300
3/4 150 2-1/4 4770
7/8 240 2-1/2 6600
1 368 2-3/4 8880
1-1/8 .533 3 11580

NOTES:, 1. Torque Tolerances + 10%

Nominal Torque

-27-



~~3NP ~~Uni;______ #
-. 11-67.1 hilts 1 and 2

Appendix 1,. Train _____

p age 1, of I

(;iJ:A I NclifSThUCTION; -ERNW PLIMP

A. Work To Be Done.: Pump _ -- Date _____

1. Maintenance on ETRCW Pump

ýB. Initial COnditions: Dt

1. Technical Specification 3.7.4 has been considered for outage.

C. Tagging, Tnstruct ion!: Pu1mr. Dat e

1. Check open, makehinoperable 6.9-ky breaker for applicablte..ERCW
pump and tag with Hold Notc(:e.

2. Close applicable EF.RCW pimP i p(.S -I 01-ha( A! vaIv e 'and Lag with Hold Notice.

3. Tag applicable ERCW pump coatrol siwi tch in control room with Hold Order.

D. Releaseing and. Aligning for operation: P ump______ Date_______

1. Hold Order is released.

2. Remove Hold Notice and slowly open applicable ERCW pump discharge valve.

3. Remove Hold Notice and place applicable ERCW pump 6.9-ky breaker and
make operable.

4. Remove Hold Order from applicable ERCW pump control switch in the co'ntrol
room.

.E. Post Maintenance Testing: Dat e

1. _____Perform S.l.-4.O.5.6

F. Return completed Appendix B3 to maintenance section for inclusion in completed,
data package.

G. 47W845-1

SE/ASF Dbate [
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WATTS BAR NUCLEAR PLANT

MAINTENANCE INSTRUCTION

HI-57.28,

DAILY INSPECTION OF POLAR
AUXILIARY, AND TURBINE

BUILDING CRANES

UNITS 1 & 2

1C
'U
'C

2C

2C

I C
'C

'C&1

1C&'

'U_

'C_

'CURRENT REVISION LEVEL 0
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Date Approv
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Supervisor
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Superintendent'
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Plant Services Supervisor.
Plant Training Officer
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Power Stores Unit Supervisor,
Preop Test Supervisor
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Safety Engineer
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Technical Support Center
Unit 1 Control Room
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ed,
&/rA(
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DAILY INSPECTION OF POLAR, AUXILIARY BUILDING
AND TURBINE BUILDING CRANES

Operator Date 'Crane

The following checks shall be conducted by each operator prior--to the use of
the crane each shift as required by Ai-6.4.

1. Visually inspect the bridge, trolley, hoists, control cabinets, and
Scontrols for obvious defects that could interfere with operation.

0 Acceptable 0 Unacceptable

2. Check-the operation of the crane including hoisting, lowering, trolley
travel, and bridge travel..

13 Acceptable 0 Unacceptable

Remarks:

3. Check the limit switches, locking, and safety devices. As A precaution,
the limit switches shall be checked at slow speed or by "inching"
into the limit.

0 Acceptable 0l Unacceptable

Remarks: _____________________

CAUTION: If any check is determined to be unacceptable, notify the foreman
immediately and do not operate crane until permission is given by

L ~ ~~~~Reviewed by foreman ____________

Corrective Action Initiated ____________________

LNOTE: The following steps are to be performed on the Auxiliary Building and
polar cranes for loads over 2000 lbs to comply with the heavy loads
program (N1JREG 0612). No action will be required on the Turbinp Building
crane-

Remarks:
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4. Heavy lodcnrlof LOADS OVER 2000 LBS.

4.1. Maitaina miimumclearance between the load and theIfloor or object over which the load must pass.
4.1.2 Clearance over the steam generators from the #1 and #2

RCP area will not be sufficient in some Icontrol lifts.

head when shield head blocks are in place.

1 4.2 Lift Documentation

4.2.1 Only approved lifts shall be made. Verify that the
lift to be made is an approved lift (see Attachment A).I Note the referenced procedures and safe load path.

4.2.2 Complete the prelift requirements on Attachment A, page 7.

14.2.3 Raise and transfer the load to its destination, following
the safe path given. A "standard" safe load path is
the most direct path into and out of the critical zone,
which minimizes time and proximity to the open vessel
or fuel racks.

4.2.4 Indicate satisfactory completion of the lift on theI data sheet.

44.2.5. Submit the data package at the end of each shift to the-I appropriate supervisor for review.

4.2.6 This data package shall be submitted to the MasterI ~File as a QA record.
NOTE: Several unrelated lifts may be documented on a single

data sheet.
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REACTOR ATCfNTBUILDING CRITICAL LIFT ZONE.. %(CLZ)

NOTE 1: All miscellaneous lifts shall follow the paths indicated.
NOTE 2: All'other lifts shall take the shortest safe path to the

designated laydown area.

II

-- 3-
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111-57.28

i. Attachment A

SPENT FUEL PIT CRITICAL LIFT ZONE (CLZ)

* I r
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AUXILIARY BUILDING CRITICAL LIFT ZONE (CLZ)

•1 Jz~i~ I'Vl

_j
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REACTOR BUIL.DING CLZ LIFTS

R. B.
POLAR LIFTING DEVICE WEIGHT REF. REFERENCE SAFE LOADLIFT NO. HOIST OR RIGGING LIFT (TONS) DRAWINGS PROCEDURES PATH

RB-1 Main 2 5S1inos

2 Slings
MK
and 1 Sling
MK

Main 2 Slings
MK

Main Closure Head
Lifting Rig

Main Internals
Lifting Rig

4 Part Sling
MK

4 Part Sling
MK

Lifting Assembly

Main

*Main' Approved Slings
or Rigging

e~U s~

PC-2

Canal Gates PC-3
PC-4
PC-5

Canal Gates.PC-3
Pc- 4
PC-s

Missile Shield PC-6

RV Head

Upper Internals

Attachlmenlt
A, Page 1

Reactor Coolant Pump
Plug

Ha tch Plug

R.C. Pump Motor

R.C. Pump

Miscellaneous Equip in
R. B. (not otherwise listed)

RB-2

MK

Main
and
Aux.

RB- 3

RB-4

RB-5

RB-6

RB- 7

RB-8

RB- 9

RB-10

Aux.

Aux.

Main

r- ý r-- -, ---- .. I -N.- .- " ý ý r--
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SPENT FUEL PITCLZ LIFTS

AUX
BLDG LIFTING DEVICE WEIGHT REF. REFERENCE SAFE LOAD

LIFT NO. HOIST OR RIGGING LIFT (TONS) DRAWINGS -PROCEDURES PATH

Lifting Beam
MK
Slings
MK
per Ref. Dwg.

R.B. Equipment Hatch
Plugs A

B
C

Attachment
A, Page 2

Approved Rigging

Pool Divider-Gates

Fuel Transfer Canal Door

Irradiated Specimen Shipping

Cask

Spent Resin, Filter or other
radioactive mat'l shipping
casks

New Fuel Shipping Containers
w/fuel

Spent Fuel.Shipping Cask

Failed Fuel Container

Fuel Transfer Carriage

Misc. Equipment

SF-i Ma in

SF-2

SF-3

SF-4

SF-S

SF- 6

SF- 7

SF-8

SF-9

SF- 10 Aux.
or
Ma in
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Attachment A
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.Revision 0

AUXILIARY BUILDING CUZ LIFTS

AITV

LIFTING DEVICE
OR RIGGING

WEIGHT
(TONS)LIFT

.REF. REFERENCE
DRAWINGS PROCEDURES

AX- I Containment Spray Shield
Blocks

4ttachment
A, Page 3

RHR Shield Blocks

LIFT No.
BLDG
HOIST

AX-2

'SAFE LOAD
PATH
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CRITICAL ZONE LIFT CHECKLIST
Date________

HANDLING
DEVICE,
RIGGING
CORRECT

PRE-LIFT PER SLING##
CHECKS ATTACHMENT CAPACITY LIFT

APPROVED COMPLETED A, PAGES RArED FOR COMPLETED.LIFT THIS SHIFT 4,5,OR 6 LOAD SATISFACTORY
NUMBER DATE TIME (INITIAL) (CHECK) ()OR N/A (INITIAL) REMARKS

##N/A for lifts using special lifting devices designed for the lift.

Reviewed By _______________

Foreman

QA Review ______________




