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1.0 PURPOSE

The purpose of this procedure is to provide a method of splicing cables on

I inboard and outboard sides of the electrical penetrations mounted in the
reactor containment vessel valls and cables throughout the plant that are
to be spliced.

2.0 SCOPE

This procedure includes splice details and requirements for non-CSSC splicesI to the electrical penetrations and other areas as well as CSSC.

3.0 REFERENCES

A. Manuals - Westinghouse Specification E2526 dated June 11, 1974.

B. Installation Instruction for Westinghouse Electronic Tube Division,I Nuclear Reactor Containment Vessel, Electrical Penetrations; plant
Sequoyah #1 and #2, contract 72C61-75164 (TVA) Mor 6.9-kV splicing r

only) -

C. See appropriate TVA and Westinghouse drawings.
TVA 45A860 Series Electrical Penetration drawings

,

Westinghouse E2492 through E2506 ''

D. C-38, " Installing Insulated Cables Rated Up to 15000 Volts Inclusive
with Sequoyah Attachment"I N

u

E. Figures -
-

I 1. Figure 1: Typical Butt Splice Preparation for Hultiple
Conductor Cable ~

2. Figure 2: Cable Splicing Dimensions '

3. Figure 3: Multiple Conductor Cable SpliceI 4. Figure 4: Butt Splice Single Conductor Cable
5. Figure 5: Multiple Conductor / Single Conductor Cable
6. Figure SA: Multiple Conductor / Single Conductor Cable (Cascading)
7. Figure 6: Multiple Conductor / Single Conductor Cable
8. Figure 7: Multiple Conductor Cable-Shielded without Drain Wires
9. Figure 8: Multiple Conductor Cable-Shielded without Drain Wires

I 10. Figure 9: RAYCifEH Thermofit Cable Breakout Table
11. Figure 10: Thermocoupling Wiring
12. Figure 11: Type E Triax Connectors
13. Figure 12: Type F Coax Connectors

F. Attachments *

I 1. RAYCHEH WCSF In-Line Field Splice Installation Guide 1050
2. RAYCHEM WCSF In-Line Multiconductor Field Splice Installation

Guide 1060
3. RAYCHEM Sleeve Selection Guide

i.
.i.I

|
.
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4.0 DEFINITIONS

Cable Qualification - Cables shall be considered qualified when the con- '

tinuity and megger tests have been completed in accordance with H&AI-12, |
These tests are to be accomplished after the cable penetration splices )have been completed.

CATECORY I STRUCTURES l

The Category I structures other than the primary containment structures areI listed as follows:

1. Auxiliary-Control Building

I ,

l

a. Control Bay Portion

b. Auxiliary.. Building Portion

c. Vaste Packaging Area

d. Condensate Demineralizer Waste Evaporator Building Portion

2. Condenser Cooling Water Pumping Station and Retaining Walls

3. Auxiliary Essential Raw Cooling Water Structures
..

4. Diesel-Cencrator BuildingI 'O .v5. CO Storage Building "
2

~

6. Refueling Wat,er Tanks and Pipe Tunnels
,

Q 7. Class IE Electric.t1 Systems Structures
,,

8. East Steam Valve Room
,

9. Essential Raw Cooling Water Pumping Station and Access Cells

10. ERCV Discharge Box

5.0 Resp 0NSIBILITIES

A. The cognizant engineer shall be responsible for all decisions concerning

I substitutions and deviations as outlined in this procedure. He shall be
responsible for preparing the workplan and indicating the need for QA
inspections.

I B. The electricans shall be responsible for all installations and work
performed.

I QA inspectors shall be responsible for inspections on all CSSC equipmentc.
and where stated by the cognizant engineer in the workplan.

2-I
...._.- - - - - - - , - . . - - - - - . - - _ - _ . - - - --
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6.0 PROCEDURE (Cont.)

6. Prepare the individual conductor lengths so that the butt splices

I are staggered. Remove the insulation on each conductor to one-
half the length of each butt splice sleeve.

7. Crimp the correct size butt sleeve to each of the conductors.

8. Slide the correct size RAYClfEff WCSF Type N sleeve over each of
the conductors.

I 9. Crimp the mating conductor to each butt splice connector.
'

10. Center the RAYCHEff sleeve over the butt splice and shrink in
accordance with the manufacturer's instructions.

11. Slide the copper braid tubing over the cables as shown on Figure 8.

12. Center the RA_YCIIEff Jacket over the splice as shown on Figure 8 and
shrink in accordance with the manufacturer's instructions.

7.0 INSPECTION AND DOCUffENTATION REQUIREffENTS

A. General

Inspections on all CSSC cable splices and all cables spliced in enclosures
affixed to CSSC equipment shall be inspected by QA inspectors. All otherI "

splices may be inspected by the cognizant engindFr or whomever be so des-
ignated in the workplan.

I All splices will be inspected and documented per this instruction and
the applicable workplan. Each splice shall be documented on Data Sheet

! 1 or an equvialent and contained in the applicable workplan. Also, the
cable pull card for the applicable cable shall have the information asI given below entered on the back of the card and included in the workplan
at the time it is submitted to document control for documentation.

This cable has been spliced in accordance with }!&AI-7 R _.
Under workplan .

Work Performed By I,ocation

Electrician Box or Part/ Col / Ele

Inspected By
Electrician

I /

Inspector Date
Foreman

I
-18-

._. _. -_ _ _.
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j STANDARD IN-LINE SPLICE 80LT.TOGETHER CONNECTION SLEEVE e2 ji

f Ei

.h i !D Escanded Norninal . Application Diameter NOTES: Os..

) h mum Mamirnum Wa4 Recovered Range For InContain- ,

' '
Part E.panded l3 Recovered lD Thickne'ss Watt Standard et Apolications 1. Select sleeve no.1 wwlth a ma=Imum applicatio.n :2 i, , g g 7Nwnber As Swoolled After Hestine 220% Thickness Lengtte Manamum uaawnurn , g . .

| WCSF4*>at .250 .070 . A2 .08 6 48 .14 up the voice diameter to the min 3rnum apptication
"' *'"vCSF-11548 .350 115 A3 .09 8 13 . 23

3. Use of targest stae sleeve that esitt fit a shen estre is
4 6 .750 .200 A3 .11 8.9.12 .22 .40 encommended to obtain maalrnum as instarw eses - t

,

WWCSF,3OO4e 1.300 .300 .04 .17 8.9.12 .33 .60 thkh .
;

4. Splice sleeve length selected should allow for 2""WWCSF40048 1J00 .500 .05 .17 8.3.12 .55 140 minimum overtap onto v ire innatation.
WCSF4504 2A00 .650 45 .17 S.9.12 .7} 1.30 4w

_ .

tuCSF-100044 4 3A00 1400 .05 t .17 (p 12.18 1.10 240 '

WWCSF-1500N 4300 9.500 .05 .17 12.13 1.65 3A0 'r
..

i
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% 1 ''_S -
*

2 4g. x , ,
.

N'',
SIGHT
"

4 '

0 PARALLEL &PLlCES
STRAP -

TYPE 4 4s

*.,

( **

k hay ay % . g
~ ~.

.

@ Colmpedoff endolsplicoorterminat,@ Cim.ps centered. Crimps ay be off center DLIT
f407 OFF El4D OF WlHE DARREL. Q Wire size.Bein0 used does not match wire el2e G

&

$
O Wito seas teing used matches wire'sl e stamped on s tampod on terminal, splice, or f ool. *< d :

I ((
termen41. spilce, and tool. @ Wise not insorted far enough in terminal or splice,

C Werc 13.isible through inspr,ction hole of butt s& lice, End of wits must be visible thsough lospection hole
{and calends beyon'J and cf terrnLui wire battel, of butt splices, and extend beyond end of larminal,

@ insulation does not enter were barref. wire barrel. *

|C on parallel splices, tare wire ends must be flush @ Insulation entered barrel of form or splics. ,

with or en tend slighti/ beyond and of barrel. CHECK FOR lHCORRECT STRIP LE Til,

@ Excessive *llssh" on terminal or spfles Indicatee '.f
wrong wire, splice, of tooling combination was || . @ NickedortrflNing strands.

.

used..

[gli.-

IRE-INStEATED DIAMOND _CRIP (PIDO) ACCEPTANCE CRITZitIA ,

-

4s

2 ' ' ' ~ ~

I
S**

I e
.

*

1. Proper terminal for wiro size (Example: AMP 22-16 for AWG 20) '

Proper crimp die used on terminal (1 dot-red, 2 dots-blue,1 dot-yellow)
2.
3 Crimp properly pieced on terminalI 14 . Insulation crimp holding. - gripping not cutting
5 Wire flush with tongue end of wire barrel
6. Proper strip length - wire barrel + 1/32-inch ministra to 3/64-inch maximu:nI , ,

!.

+1,
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|. y)lTEL"0TATES COVERN)1ENT

| ' Memorandum TENNESSEE VALLEY AUTHORITY '

I B45 '86 0 6 2 b 931
'

-

Those listed! To :

| FRO)! : W. S. Raughley, Chief Electrical Engineer, W8 C126 C-K
860716S0840June 23,1986{ DATE :

; SL*BJECT: ELECTRICAL ISSUES - CABLE SIDEWALL PRESSURE (SWP)
:
j PLEASE RESPOND BY JUNE 30,1986
!

!
,

'

|

| The purpose of this memorandum i to provide guidance for each Lead |

| Engineer to determine the adequacy of the Class 1E cable installation with

{ respect to cable SWP.

j Ceneral construction specification C-38, presently defines the procedure
for calculating the expected pulling force to ensure that cable sidewall4

pressure values are not exceeded (section 3.2.1.6). These requirements; ,

were incorporated into G-38 as outlined in Attachment A. 1
,

! In July 1985. EEB-EP 22.29. " Procedure to Determine Acceptability of
i Sidewall Pressures Exerted on Class 1E Cables in Existing Conduit

Installations at Watts Bar Nuclear Plant," was written to determine if the,

maximum allowable cable SWPs had been exceeded for Class 1E cables..

!
A design calculation to determine the acceptability of SWPs exertes' on
Class 1E cables in existing conduit installations at Watts Bar Nuclear
Plant was initiated followed by a sampling progree involving approximately

i 10,400 conduits. Screening calculations (Reference WBN Document " Sidewall
,

1 Pressures of Class 1E Cables in Conduits" (343 860310 936)] reduced the '

t number of conduits to 1914 which were considered potential candidates
i for high sidewall bearing pressure. Prom these 1914 conduits, a field
| inspection team consisting of OE, OC, and QA/QC personnel conducted a
| walkdown of 778 conduits to determine the worst-cases and selected 82
j conduits for analysis. The 82 conduits consisted of approximately 20

';

i conduits each f rom voltage levels V2, V3, V4, and V5. Conduits from
i voltage level V1 were not considered as tt.ere are no Class 1E cables in

voltage level VI.
,

1

Based on the isometric sketches furnished by Oc for routing of these 82
conduits, tension and SWP calculations were performed analytically for the ,4

j cables in each conduit to determine the worst-case SWP. The calculated !
| SWPs were compared with the SWP limits recommended in the construction !

! specification C-38. It was noted that 21 cables in 12 of the 82 conduite
l exceeded the SWP limits.

; TVA cable SWP testing has just been completed at Central Labs, raising the
; cable SWP limits well above the present limits shown in G-38, which will
[ eliminate the SWP violations at WBN. These results are applicable to the |

other projects provided you f all within the worst-case limits.'

Each respective engineering project, with the exception of WBN, shall
develop, issue, and implement a cable SWP sampling procedure using

| Attachment B as a guide consistent with your restart / fuel load schedules.
.

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan

- - - . - . . - _ - .--- -, _. - __ -_lLJ ' ~ - _ ' . . ::"--
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Those listed
June 23, 1986

ELECTRICAL ISSUES - CABLE SIDEWALL PRESSURE (SWP)
!

The fragnet for resolving the cable SWP issue is Attachment C. This effort
should be started innsediately to expedite completion of the cable SWP
issue. Please submit your fragnet to me and the Project Engineer by
June 23, 1986.

b '

W. S. Raughley

J. D. Collins, P-205 SB-K*
G. T. Hall, DNE, DSC-A, Sequoyah
D. F. Faulkner, A7-BFN ENG
J. L. Springer, 9-111 SB-K

! *Please proceed to revise the existing cable SWP calculation using the new
cable SWP limits addressing each cable pull in each conduit and cable pulls
through flexible onduit.

DLL:RB
DLL cc! RIMS SL 26 C-E

Di

Principally Prepared By: D. L. Leckie, Extension 2081.

046162.03

,

" )

)

i

. . . . .
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SQN'(CP 5-27-70), VBN (CP 1-23-73), and 31Ji (CP 12-24-74)
*

Electrical Cable Issues_
,

'

.- , Issue: Cable Sidewall Pressure * In Conduit

, DRE Document DRE
timeFrame (Section) Reauirementi

i 7/25/73 to G-38 30 Maximum force not to
10/22/75 (Sect. 3.1.d) exceed 100 times the

radius of curvature
expressed in feet

.

i

10/22/75 to G-3 8 11 S ecific instructionsP
. 9/15/85 (sect. 3.2.1.2.c) from vendor or 100 times
| bend radius in feet fori thru G-38 15 sus 11 inst. cables and

(sect. 3.2.1.3.a) 300 times the bend radius
!} in feet for shielded

power cables

I

9-15-85 to stN-G-38-5, same as NU CON required to calculate3/17/86 G-38 16 (sect. 3.2.1.6) svP;
-

thru G-38 18 Use vendor's values, or
(sect. 3.2.1.6) 300 lb/ft for power and

control and 100 lb/ft for
signal cables

*Not sp cifically called cable sidewall pressure (SWP) until G-3816e

(9-15-85).

|
*

066118.03 ,

I

-4,f.,/,k, ;;f45
CBS: . ;,

!)
i

I'
,

!
.

.

- ,,c. ._,_-_.--,r---. .~~--------n.-,. . - , --.--.,-,-,.,-,,,,,.-,,_,n..n , .. . _ , - _ , . . . - _ - - - - . , . _ , -,- ,
-
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EFN (CONST Fermit 5/10/67).'

Electrical Cable Issues
*

.. .

Issue: Cable sidewall Pressure * In Conduit...

DRE Document BEZ
Time Frame (Section) Raouirement

i

; 5/10/67 to G-4, revised No specific; 1/9/73 12/15/69 and requirement
i earlier

revisions

1/9/73 to C-4, revision Max. strain at1/15/ 86 dated 1-9-73 a bend not in
(Sect. 3.1.d) excess of 100

i times radius of
curvature in
feet

.

.

s

.._.

1/15/86 to C-38 R7 and 18 EU CON required3/17/ 86 (Sect. 3.2.1.6) to calculate SWF

.

Use vendor's values1

or 300 lb/f t for;

Power and control
cables and 100 lb/ft'

for sianal cables
;

i

*not epecifically called cable sidewall pressure until G-38 26(9-15-85). -

!

l 066118.03 .

Cas: -

1

i

!

i
;

., _,_--_ _ ___,__-.~ -_..._.. _ .- .__ . . - - _ _ , . . -_ _ _.. -____.. _ _ ---__ , ___ _ . _ _ . . _ - . , - . _ _ _ - - - . - - _
-
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PROCEDURE TO DETERMINE ACCEPTABILITY OF SIDEWALL
PRESSURES EXERTED ON CLA$S 1E CABLES IN EXISTINC
CONDUIT INSTALIATIONS AT - NUCT. EAR PLANT

ISSUE DATE:

REVIEVED BY:

APPROVED BY:
Chief Electrical Engineer

1.0 PURPOSE AND SCOPE

1.1 Purpose

This procedure establishes a sampling program to determine
whether maximum allowable cable sidewall pressures (SWP) have
been exceeded for Class IE cables in the environmental
qualification program (10CFR50.49) at __NP. The procedure also
provides the method for resolution of any SVP violations.

1.2 Scope

The sampling program will be limited to Class IE cables included
in the environmental qualification program (10CFR50.49) routed in
conduits for all units. The sample shall include a minimum of 2
conduits per voltage level per unit.

2.0 PROCEDURE

2.1 DNE shall:

2.1.1 Obtain a listing of all Class IE cables in the scope of the
environmental qualification program for all units.

,

2.1.2 Develop a list of all conduite containing the cables identified
in 2.1.1.

>

1
'

l

-1- 026125.02

_ - _ _ . - _ _ . -_ . __ . . _ _ . _ - - -. - ___.- -_ - . - . r_~ -
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PROCZDURE TO DETERMINE, ACCEPTABILITY OF, SIDEWALL
PRESSURES rrunTED ON CLASS 1E CABLES IN EXISTING
CONDUIT INSTALLATIONS AT ' NUCf. EAR PLANT

2.0 PROCEDURE (Continued)

2.1.3 By analysis of conduit lengths, conduit sizes, cable weights,
'

number of cables, and maximum allowable pulling forces, and by
use of C-38, Appendix F, reduce the conduit listing to a set.i

; defined as those conduits containing Class IE cables whose
maximum allowable SWPs have the potential of being exceeded.

2.1.4 Provide the defined set of cor.Juits to a field inspection team
consisting of personnel from ONP, DNE, and QA/QC, if possible.

2.2 Field inspection team shall:

2.2.1 Select the sample of conduits which meet the worst-case
configurations as defined below. Conduit configurations having
the following characteristics between null points (boxes,
condulets, termination points, etc.) should be considered for
inclusion in the sample:

1

o multiple bends - more than 3600 between pu11 points.
o long length - greater than lengths in C-38 Appendix F.
o high percentage of cable fill - greater than 301 full. !
o elevation changes

The field inspection team shall keep records on the number of
conduits walked down, those with a potential of exceeding SWP,
and those with the potential of exceeding SVP which did not

i

meet the above criteria. !
i

.

|

:
.!

! ..

i

i

!
.t

:i
'

i

2- 026125.02'. -

- - - m - - _
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PROCEDURE TO DETERMINE ACCEPTABILITY OF. SIDEWALL
PRESSURES ZIERTED ON CLASS 1E CABLES-IN EXISTING
CONDUIT INSTAI.LATIONS AT NUCLEAR PLANT

2.0 PROCEDURE (Continued)

2.2.2 Prepare isometric sketches (similar to figure 1) or provide a
tabulation (attachment f1) showing the installed conduit
configuration for each of the conduits selected for the sample:

NOTE

Field measurement tolerances sL11 be within the accuracy of
standard measuring devices such as steel tapes, protractors,
and slope indicators.

9(f Morizontal Pull Foint
Bend -

450 vertical O. H -

Send o'. g0'

450
of 900 Boriacetal Sand

45' Vertical Bend.

090 Borizontal
,

Bend- C. .g

B 900 Morizontal Bend

Y
A

.

Conduit No-

Finure 1 *

..

-3- nossos n,

_
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PROCEDURE TO DETERMINE ACCEPTABILITY OF.SIDEVALL
PRESSURES EXERTED ON CLASS 1E CABLES IN EXISTING
CONDUIT INSTAT.flTIONS AT NUCLEAR PLANT

*

2.0 PROCEDURE (Continued)

2.2.3 Obtain pull cards for all cables in the selected conduits.

2.2.4 Provide pull cards and each isometric sketch or tabulation to
the Engineering Project as it is completed.

2.3 DNE shall:

2.3.1 Calculate expected pulling force (T) and SWP for each pull in
each conduit. The pull shall be assumed to-have been made in
the direction which will result in the higher expected pulling
force, unless the direction of the pull is known.

2.3.2 Compare the calculated SWPs to maxi == SVPs obtained from the
SWP testing program.

2.3.3 Document the sampling program as a calculations document, as in
OEP-07.

3.0 CONCLUSION

3.1 If no violations of maximum sidewall pressure are found in the
sample of worst-case examples then it will be concluded that
existing installations are adequate and no further evaluation
will be required.

3.2 If one or amore violations of maxi == sidewall pressure are found,
they will be corrected by reworking the configuration of the
conduit system and installing new cables and further sampling
will be initiated to determine the extent of the problem.

'
4.0 REFERENCE

OEP-07, Calculations

.

-4- 02M 9s.n?
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ITEM 3
-

If the worst-case conduits for tough pulls.have n)t been established,
determine the worst-case conduits and provide isometric drawings, pull cards,
and work orders for the pulls. If, isometric drawings are not available, the
following may be provided in place of the drawings:

o a listing of the pull points and type of pull point (condulet
[90* or straight], pull box, etc.)

o the number of turns between pull points in degrees
o the estimated distances between pull points
o a listing of any odd configurations in a pull such as flexible conduit
o type of cable, size of cable, voltage levels
o size of conduit
o a listing of any long vertical drops following 90* condulets pull-by

information

RESPONSE

SQN is currently in the process of determining the final worst-case conduits.
Isometric drawings and the associated and pertinent QA records will be
provided in the near future. Two sample work orders are attached for your
information. Work orders are not QA records; consequently, they are not
readily. retrievable for every cable pull. As discussed with your staff, we
believe these work order samples are sufficient for the purpose of your review. l
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1 g-
6,f; __ / /<

~

Q_ h- 2- 's _
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No. of Size of Type Insulation ,'

1CableMark
Conductors Conductors Insulation Voltage !

|

|- 4C. -11- i o !

WFD

th Z '2.C. . O '

hn*
Taspector Required: /M Yes / / No !

: Foreman to complete below if no inspector is required.

i Cable released to pull as routed.
Reel Number *

or Contract
j

Number

Signature Date,

Verification that cable is pulled as specified above..

'

W p__ l O L 2 9,

PAGED-44 OF 23 signature Date3
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ACC. NO.. , FOREMAN _ - - _ _ - , DATE ENGINEER.,.,
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CONDUgD CAP LE SCHEDULE SE000YAH NtlCLEAR PLANT /

CONOUIT OR N o. TYPE SC ALED
CAPtF HO. CO*fNtfT ef7F ff,W u 2 CA*f m tent.Tw EVistcN

1H 3413 B CABLE 1-7 C 10 WFGDI 226.0 R00 '

VOLTAGE LEVEL 11 JFROMt 1-M-1 C.NC 5,73 2 |M32.973,3M N p ;Tot 1-L-571, P NL 5, X A 5, 6
FOR8 POST ACD $ ECH L5200 ~M D i:

CONOUIT ROUTING {tQ15 410,MC25988, CONT C ARD 2 '

TRAY ROUTINGt No . .a -u LT -B
| RELL NO. $NP , SNP , SNP 1 FIELD C A8 LE LENGTH J,

|' ACC. No.. _, FIELD CONDUIT LENGTH I ,A , FL ,

ACC. NO. , FOREMAN ._, DATE , ENGINE ER i

!
'

i

. -. p
-

. a

. I

- CONDUIT AND CAB LE SCHEDULE SE UUOY A H NUCLE AR PLANT / ,

-

CONDUIT OR N O. TY PE SCALED
CAPfl n!O CO*!Nf f T e77F (,g;p, y CAat rm tr$1GTw PE V f M YO*4

IM 3417 B CABLE 1 -7 C 10 WFG 226.0 ROO I

VOLTAGE LEVEL 11
,

FROM 1-M -1 C,NC 5,73 2
' Tot 1-L-5 71, P NL II,XA5,706

FOR8 POST ACO SMPLG ECH t"
CON 0UIT ROUTING! IM3 3 328,33 313,332 9 ,p TA 6. "NT C AR D 2
TR A Y R OUT ING NZ-6 NX-0 LT-e nq78 Td-FCR - 2.019REEL NO. SN P , SNP , SNP - IELD CA8LE LENGTH ,

ACC. NO. , FIELD CONOUIT LENGTH I A, , FL ,

ACC. NO._ , FOREMAN , DATE , ENGINEER
.

#
SEQUDYAH NUCLE Agg{ g-CONDUIT AND CAB LE SCHEOULE

CONDUIT OR N O. TYDE SCALED
cAetr **om f,3*fnufT sf7E (,22u O C A "' F ^ M f E 'FVIEYUM-
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.
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TRAY ROUT ING NZ-B 'tX-B LT 4 3zma 50-FcP 2cl

3 F IELO C AB LE LENGTHRELL NO. SNP , SNP , ,

A , FL ,ACC. NO. , F IE LD CONDUIT LENGTH I ,

ENGIN E ER
-

ACC. No. , FOREMAN _ _ _, DATE ,

.... --
- m.

CONOUIT AND CABLE SCHEDULE SEOUfNAH NUCLE AR PLANT /
' '

CONOUIT OR N o. TY PE SCALED j.

C A f* t F *!G m C O *S''f 7 sffE f,2*.D u g { ante _ gm Egg j' g,
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REEL No. 94P , SNP , SNp ELD C SLE LENGTH ,

ACC. NO.. e FIELO CONOUIT LENGTH I ,A ' FL

ENGINEERACC. NO. , F OR E M A N , CATE_ .
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M&AI-4 SQNP

Attac h ent B gyg
Cable Installation Data Sheet for Class IE and Associated Circuit:. Page 47 of 67

Rev. 8

h Calculations complete for route specified per o duit ncj 941)1 fschedule, an f tid mayjpgbegininstallation. 9
Verified by: -N / t' /* JI">

-

"
~/ Confizant Engineer / ' Date

TO BE SPECIFIED BY COGNIZANT EN INEER: Maximum allowable pulling force h lbs. (6.2)Minimum pulling radius / 3, 7 inches. Minimum training radius /3. [ inches. (6.1.4)
1. Cable released to be pulled as routed. Verified by: /4' / 69/7[6

Inspector ~Date 'Reel or Contract No(s). (,</A77-f6 b/73^~ ff%v79 9/)A' $7-2273R7/ ~

COMMENTS: M SEE ATTACitEd1/FOR MAPF Foe sect,ons eve aca.rc
5'4 f#

* NOTE: FOREMAN TO FILL OUT FIELD CABLE LENGTH.
No . o f AWG/ / VoltageCable No. I P P 5 6 7 13 Conductors 3 - / d- Mca 3/o Level /sType Cable Field Cable

or Mark No. ddEn-/ Length * W'A O ' ft. /k/[. / 3/2 S-)R(,ar
Foreman / Dat/ '

From: 6.2900 o/ .5 D If> b (I6- S P d L_ f8 ~7"At2._ . [/- "7 J
To: _ _ dfd7AIFU C A t-- C/MA$/ JC Pt< > ' t t rA I h> - 8> Lt A ' . 4 t. c,c,94

For: $$^| Toft PUG b l - C/|/|$(/h DetN IO-O ' ~

y/ Tray and Conduit Routing: IES 6d5 2 b

PARTIAL SIGNOFFS (Mav be Continued on Back)FROM ' TO ,
l. INSPECTOR SIGNATURE

_

DATEjd N00 ATkk t'fkr &Ah $W $9 dhl'f6* 8k|~b6n t,cn % had D-adh,JL l9 AJA 66YFC
2.

Verification that cable is pulled as specified above and meets the installation
requirements of this procedure (6.5.1.5). [Q ggf

Inspector Signature Date3.
Verification that all cable tray covers have been reinstalled, if applicable (6.5.1.6).QC inspections and signoffs required in Category I structures.

d
/

Inspectdr signature Date

WP No. //7O
Page q -4 ofM ~2.647
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stRTUWI - 11783 EDI - L6235 Page 1
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_

N - 11783 ECN - L6235

00P0Uli MABER - IPP562B

CABLE CABLE SIZE LARGEST RABER Fanx lPR WIR

IDENTIFIER (AllG) 0.D. CD O. 00 0F C010. (Ibs.) (irrhes) (Inches)
IUSER(S) (101)(in.) (incties)

IPP562B 2/0 1.117 1.117 3-1C 2555.52 - 13.404 13.404

THE CALCULATED WAXIMAI ALLOWABLE PULLING FORCE FOR

YOLR 3 POWER & CCNTROL CABLE (S) IS: 2555.52 lbs.

NORXPLAN - 11783 ECH - L6235

CCt0Uli SIZE-MABER - 41-1PP562B

'

FOR TE FOLLOWING CABLE (S): FROW PLLL POINT B TO PULL POINT A

1PP562B

OE LENGTH,

,ALUE CASE RADIUS. Tec SVP

to. OR CE0REES

T(1) 1 3.83 ft. 2.92460715 lbs. O lbs./ft.

T(2) 8 20 deg. 2.741178425737 lbs. 1.236587759826 lbs./ft.
R=1.17 ft.

-

T(3) 2 .67 ft. 3.710036541353 lbs. O lbs./ft.
20deg. |

V(4) 5 20 deg. 4.70121305657 lbs. 2.120789536173 lbs./ft.
'~

R=1.17 ft.

T(5) 1 3.33 ft. 7.24401770657 lbs. O lbs./ft. l

I

,

1

119 A ~b |
WP '
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IUtl(Pl#1 - 11783 ECM - L6235 Page 2
.

,6) 8 90 deg. 14.30467068153 lbs. 6.453057016293 lbs./ft.
R-1.17 f t.

.

T(7) 2 8.92 ft. 29.04427068153 lbs. O lbs./ft.
90 deg.

T(8) 5 5 dog. 30.05944788189 lbs. 13.56027939257 lbs./ft.
R-1.17 ft.

T(9) 2 2 ft. 34.43634241764 lbs. O lbs./ft.
85 deg.

T(10) 8~ 5 deg. 35.05312464794 lbs. 15.81300380753 lbs./ft.
R=1.17 ft.

T(11) 2 7.83 f t. 51.73102464794 lbs. O lbs./ft.
*

90 deg.

T(12) 5 35 deg. 65.49107594582 lbs. 29.54403191417 lbs./ft.
R=1.17 ft.

T(13) 2 5 ft. 76.4049743909 lbs. O lbs./ft.
55 deg.

T(14) 8 35 deg. 94.6381NmR4 lbs. 42.69273259558 lbs./ft.
R-1.17 ft.

T(15) 2 2.5 ft. 99.96316586964 lbs. O lbs./ft.
90 deg.

.

Mc=1.195 , WEIGHT OF CABLE (S) 2.13 , CCNDUli 1.D.=4.03 , COEFF. OF FRICT.=.3585

..... . ... . ............ ...... ................ ...... .. ............ ....

YOUR SIDEWALL PRESSGE VALUE = 42.69273259553 lbs./ft.

....... ................................................... .. .................

MAMACTWERS RECC14E10ED SWP=300 lbs./f t.

................................... ......................... ..................
,

THE EXIMM ALLOWABLE PULLING TENSION FOR
I

TIE 3 CABLE (5) IS = 664.6381658896 lbs. '

,

............................. . ....... ..... .......*.........................
1

Typ //~l 93
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IE N PLAN - 11783 EQi - L6235 Page 3

*RKPLAN - 11783 ECN - L6235

00Mli SIZE-MABER - 41-1PP562B

Fm T}E FOLLONING CABLE (S): FRuli PULL POINT C TO PtLL POINT B

1PP562B

NN)E LENGTH,

VALUE CASE RADIUS. Tem SIF
MI. Gt DEEEES

T(1) 1 6.67 ft. 5.09324535 lbs. O lbs./ft.

T(2) 4 90 deg. 8.944561588579 lbs. 4.035029341248 lbs./ft.
R=1.17 ft.

T(3) 3 4.58 ft. 10.69473304518 lbs. O lbs./ft.
10 deg.

T(4) 7 35 deg. 13.78575238848 lbs. 6.218964990942 lbs./ft.
R 1.17 ft.

T(5) 3 3.75 ft. 10.16255049993 lbs. O lbs./ft.
45 deg.

6) 4 90 deg. 17.84708031858 lbs. 8.051092502179 lbs./ft.
R=1.17 ft.

T(7) 1 14 f t. 28.53755031858 lbs. O lbs./ft.

Mc=1.195 , WElGiT OF CABLE (S)= 2.13 , COWUli 1.0.=4.03 , COEFF. OF FRICT.=.3585

.... ........ ........................................ .........................

Y0lR SICEWALL PRESSURE VALUE = 8.051092502179 lbs./ft.

................................................ . .............................

MAMJFACTlRERS RECCHEEED S1F=300 lbs./f t.

................................................................................

THE MAXI H ALLCWABLE PULLING TENSION FOR
"~

THE3 CABLE (S)IS= 664.8470803186 lbs.
................................................................................

//7 k h- wp
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ERilPLAN - 11783 EIN - L8235 g 4

.

MAN - 11783 ECN - L6235

Cultuli SIZE-MASER - 41-1PP562B

FOR TE FOLL0lllNG CA8LE(S): FROW PtLL POINT 0 TO PULL POINT C

1PP562B

N00E LENGTH,

VALLE CASE RADIUS, Tem SIP
NO. (R DEGtEES

T(1) 1 10.33 ft. 7. m 9 lbs. O lbs./ft.

T(2) 4 (ideg. 10.45324948408 lbs. 4.71562166149 lbs./ft.
R-1.17 ft.

T(3) 2 2.8 ft. 15.28689320376 lbs. O lbs./ft.
30 deg.

T(4) 4 45deg. 20.25P22835403 lbs. 9.138798475554 lbs./ft.
R-1.17 ft.

T(5) 1 17 f t. 33.23951335403 lbs. O lbs./ft.

T(6) 7 20deg. 38.24388068643lbs. 17.25240294504 lbs./ft.
R-1.17 ft.

T(7) 3 2.58 ft. 33.21563246873lbs. O lbs./ft.
20deg.

T(8) 6 20deg. 42.81345061413 lbs. 19.31380624051 lbs./ft.
R=1.11 ft.

T(9) 1 3.83 ft. 45.733C5776413 lbs. O lbs./ft.

T(10) 7 30 deg. 55.71104567376 lbs. 25.13210979645 lbs./ft.
R 1.17 ft.

_ , , _

T(11) 3 1.75 ft. 55.00457299856 lbs. O lbs./ft.
30 deg.

1

//7 Dy,rp

3. ,dic 9 p-M
_

- . . _ , . _ - _ . . _ ,
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j - IE M PLAN - 11783 ECN - L6235 Page 5-
i.

5
M(12) 6 30deg. 65.48784367325lbs. 29.54257378629 lbs./ft.

| ~.N R-1.17ft.
'

p

T(13) 1' 3.25 ft. 67.QRMYM lbs. O lbs./ft.
.

'T(14) 8 30deg. 81.47535057831 lbs. 36.75478411281 lbs./ft.
'

R 1.17 ft.
;

i

! T(15) 2 3.25 ft. 87.nn w onq58 lbs. O lbs./ft.
30 dog.,

< .

4-

j -T(16) - 5 30 deg. 105.9419225248 lbs. 47.79203112666 lbs./ft.
1 R-1.17 ft.
1

{ T(17) 1 1.75ft. 107.2782312748 lbs. Olbs./ft.
i

| T(18) 7 30deg. 129.9582667515 lbs. 58.62617348954 lbs./ft.
i R-1.17 ft. -

i

i T(19) 3. 3.25 ft. 128.646246069 lbs. O lbs./ft.
i s q.
4

1
; T(20) 6 30 Cog. 154.3353276675 lbs. 69.62304070045 lbs./ft.
i R=1.17 ft.
;

: ,T(21) 1 2 ft. 155.8625376675 lbs. O lbs./ft. -

t

4'*i ..

J

Mc=1.195 . WElGHT OF CABLE (S)= 2.13 , CCEUli 1.0.=4.03 , COEFF. OF FRICT =.3585,

................................................................................

_ Y0 m Sl0EWALL PRESSW E VALUE = 69.62304070045 lbs./ft.
1

................................................................................

j IMJFACTWERS RECCM)CED S1P-300 lbs./ft.

................................................................................

TE MAXIM ALLOWABLE PULLING TENSION FOR,

1 THE3 CABLE (S)IS= 664.3353276675 lbs.
................................................................................

1
i ~~

NORKPLAN - 11783 ECN-L6235
i
.i

C0mulT SIZE-N08ER - 41-1PP562B
i

,

1

h

1
,

J

!
*
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110RNPLAN - 11783 ECN - L6235 Page 7 ;

'

- W - 11783 ECN - L6235

59
-

'

MIT SIZE-MASER - 41-IPP563

i
FOR THE FOLLONING CABLE (S): FROM PULL POINT E TO PULL P0lNT F

1PP562B-

NOCE LENGTH,

j- VALLE CASE. RADIUS. Tag SIP'
M). (R DEGREES '

T(1) 1 2 ft. 1.52721 lbs. O lbs./ft.
:
#

T(2) 7 10 dog. 2.156091790939 lbs. .9726461775353 lbs./ft.
y R 1.17 ft.
)

{I
T(3) 3 4.25 ft. 3.780159190624 lbs. O lbs./ft.

10 deg.

'

T(4) 7 80 deg. 5.20437523157 lbs. 2.347773734272lbs./ft.'

R 1.17 ft.
I

; T(5) 3 14 f t. -24.61562476843 lbs. O lbs./ft.
j 2 %.
-

h6)
.

6 15 deg. .3401885607395 lbs. .1534642934198 lbs./ft.,

j d R-1.17 ft. ~

!

1

; T(7) 3 2.33 ft. -4.33330252883 lbs. O lbs./ft.
j E @.

T(8) 7 15 deg. .5624311709223 lbs. .2537213539903 lbs./ft.
R.I.17 ft.

'
T(9) 3 13.58 ft. -28.36296882908 lbs. O lbs./ft.

: M M.
,

j .T(10) 4 45 deg. Olbs. 0 lbs./ft.
'

t R 1.17 f t. I
I

ia
T(11) 3 3.33 ft. -4.871229261503 lbs. O lbs./ft. I

i
4 .

-

: i

;
,

I
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ERNPLAN - 11783 ECN - L6235 Page 8

.

A. 60 deg.
.n

''..;1,

167(12) 4 45deg. O ibs. O lbs./ft.
R=1.17ft.

J

T(13) 3 2 ft. -4.26 lbs. O lbs./ft.
90deg.

We=1.195 , NEIQiT OF CABLT(S)= 2.13 , COEuli 1.0.=4.03 , COEFF. OF FRICT.=.3585
.

................................................................................

Y0 m SIDENALL PRESSLRE VALUE = 0 lbs./ft.

................................................................................

MAMJFACTWERS RECOMOED SIF=300 lbs./f t.

................................................................................

THE MAXIMJW ALLOWABLE PULLING TENSION FOR

: THE3 CABLE (S)IS=665lbs.
i ................................................................................
I

NORKPLAN - 11783 ECH - L6235

CCTUli SIZE-NL3eER - 41-1PP562

FOR THE FOLLCWING CABLE (S): FRCW PULL POINT F TO PULL POINT G

.1PP563 -

~ya
c,,

J.0CE LENGTH, ~

VALUE CASE RADIUS. Texp SIP

! NO. OR CEGREES

i
i

| T(1) 1 11.58ft. 8.8425459 lbs. O lbs./ft.

! T(2) 8 90deg. 17.11194441265lbs. 7.719461385229lbs./ft.
! R=1.17ft.

T(3) 2 2.83 ft. 23.13984441265 lbs. O lbs./ft.
90deg.

.

Mc=1.195 , NElGiT OF CA8LE(S). 2.13 , CCNDUli 1.0.=4.03 , CCEFF. OF FRICT.=.3585

................................................................................,

$

$
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h YOLR SIDEllALL PRESSLRE VALUE = 7.719461385229 lbs./ft.

g................................................................................
WAMFACTIRERS RECCM10ED SIP =300 lbs./ft.

................................................................................

THE MAXIEN ALL0llABLE PULLING TENSION FOR

THE3 CABLE (S)IS= 664.1119444127 lbs.
................................................................................

CO M NTS

- - ,

///

INITIAL CALCULATIONS DONE BY: E ^/ /7 8
JillNIZANTA$iGINEER 6 ATE'

pvxs 4/[/7/dfVERIFIED BY: e -
SIGNA DATE

..
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Wrkplan NO. / / '7 8 3 ECN No. L 623f Conduit No. NI~-/M5328 V..
#F (Total for cable (s))

- {5 %
8

NE -

..
Approved SWP value /O O lbs/ft. Weight of Cable (s) 2./3 lbs/ft. Weight Correction Factor (W ) /. /ff

K or s(bar o. JJ8C h, 0 -c
rj. g

0.D. of AWG
.

MLength Angle Angle R Radius *T orCable identifier Cable No. of Largest or Node Case of frcrn of of Bend E

(d f-
Ntober(s) 0.0. Cond. Conductor fac MCM *MPR *MTR Value No. Conduit Horiz. Bend (in ft.) out j; ij

O (1) / P P SZ;,2. 8 / /s 7 3//c /. //7' /2 1/o T, / C.C7* o* - -

hk ,*.
l O (2) T .2. Y 90* /// '.

~ ~

- - kbO (3) TS 3 m .:,s ' /o*
p:.D (<) T9 7 - 5 35# ^/7 T.h. ,.-(.

.

O ts) - Tr 3 2.75 ' 1s* - - Q:;O (6) T 4. Y - - fo* /. / 7 h.f{'j
*

j O (7) .hT7 / /Y ' C #
-

O (ES) '..

T
R' h

| O (9) y
T

sj-O (10) T o,

C (11)
_

(.),

T
1

.%,i O (12) T

]QD (13) T :. p

'g,C (14) T

i,, $, .C (15) T
.I

; -[sca a siura nas tina . '

* Calculated St.P Value Ibs/ft. *Maxinnin Allowable Pulling Tension Ibs. 'M AS D G "'D " Idif4' . : o) '

c

i*hFrcun- C ne suo umo... : a)
(" "3""U- - - - i 03

Q| T- 8 f~' f'r '# k'"^8'*' ,

*. ' -c7 6 71 (casa s) 3 (cess o .,.-| Cab 13 0.D. and 0.D. of 1.srgest conductor should be entered in inches. Lerph of conduit runs [ ' 'j j 3 o) , fjat e m m.
i and bend radius should be entered in feet. All angles should be entered in degrees. ,

f '- f 'hgiorg A , . . , ,

[f ||'
| #This is the F value which is the total F value for a single or group cable installation. r ics.t a . .. . . .... .. : (o

, g 3, .

{ (cesET)
'cv|

NE NK -

f lC 5 E C .... .. ......: (F)I tihese r:1ues nuy be written in by user during program initiation if desired. f ics-t o . .. . .. :(n .. r. ci,a pos iin, ,,,c, a,oona a r. A .'
g umse 8)

I a

/ J FOR A !!5if f POINT SGRI INitt.. (9) ve,tscal sena 3 $
67 Placa " check" in block if cable is shielded. KTp / f . A.DLla t3 CC'culf it M. . ..:(10) k -

PAGE _1 ' ' OF Page of
'i|/F Plac2 an "X" in block if cable is an instrtraentation-type cable. e
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Workplan No. //783 ECN so. t c.235- Conduit No. +z - /Mo.57-2B er WI(totai for cabiets)) .nux i
Approved SWP Value /OO lbs/ft. Weight of Cable (s) .2./3 lbs/ft. Weight Correction factor (W ) _ / /95 K or K O . 3f8 5'

g. .,i~

h.*
c bar

6 0.D. of AWG

hhtength Angle Angle R: Radius *T orCable identifier Cable No. of Largest or Node Case of from of of BendgNmber(s) 0.D. Cond. Conductor fac NCM *MPR *MIR Value No. Conduit Horir. Bend (in ft.) out {k,f,
(1) /PPSG18 / //7 ]//C / //l /.2- */ O (!

T/ / /O. 33 ' O* ~ "

O (2)
T2 9 5'5* * //7[

-- -

O (3) .

T3 2 .2. 6 ' So* $*N
- --

D (4)
T '' 'Y

by..K+'s * /. / 7~ -

O (5) - '

Tr ' /7' o*
O (6) $.

- -

T s- 7 - ~ .20 * /./7 -\ O (1)
'

7 3 ./. $8' .zo*T - ~

O (8) T B k .a. o # //7- -

O (g) kr)
T 9 / 3.83 O #

O (10) [mh
~ '

T /0 7 Jo* /. /7
- ~ *

g (1))
T // .3 /. 7S ' 30*

O (12) f
~ ~

T /1 6 . s.Jo* /. / 7 k ~ ^. -
~ ~

O (13) p
T /3 3.25, o* -

...
-

C (14)
T/V 8 Jo# / /7

,

~ ~

O (15)
T/r ,2. .f. Es ' , .Jo * - -

,. 9
TOR A STAAIGfi RUN thf(R . ...: (1)* Calculated SWP Value Ibs/ft. *Maxinus Allowable Pulling lension 1bs. * ^N HG H" 8* I8ER* %

pg g 0.f RARD SLOFO...... ..: (2) ?[
(DCWKd/Jo $ LOPE).... .. ...: (3) g'

t.

f.-~s v 8* W'fn: C
* * " >c ' MCabl3 C.D. and 0.0. of largest conductor should be entered in ! riches. Length of conduit runs ", fQA .L (casas)

m(A _ -: o) 3 (cess s) f.$
and bend radius should be entered in feet. All angles should be entered in degrees. pjk,,

f icst A ..... .........(n ["*
,sihis is the f value which is the total F value for a single or group cable installation, floSt 8 ... ... . .... ...: (si g.jIftstax

eThese values muy be written in by user during program initlation if desired. r ic ss c .... ... .... ... ( n ) (caso)
max ' :.

s
I tast o . . .. ..~... .. : (s) , y u .) pn

--e.,,ci,4 m is ,ro,c, n,ooo4 .
'

J
- ;

Placa " check" in block if cable is shielded. WP _ // 7 8 3 *70R A DEff P0llii SME INi[R...: (3)verascai send
^ 5"a **" " - d'a)

& Piaca an x" in block if cabie is an instrinnentation-type cabie. 'I
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Workplan No. // /B3 ECN No. t G 2 3 r Conduit No. 4r- /Pd56.2B nr (Totai for cable (s))
. . *;

' - [ it'Vnux
Approved SWP Value _ 'O lbs/ft. Weight of Cable (s) ,2. /3 lbs/ft. Weight Correction factor (W ) /. /T K or K O .JSBf

,

C. . |
g 2, [

0.D. of AWG

)%:Q'J 's
NLength Angle Angle R-Radius *T orCable Identifier Cable No. of Largest or. Node Case of from of of Bend E

,2
gNunber(s) 0.D. Cond. Conductor lac MCM *MPR *MIR Value No. Conduit lloriz. Bend (in ft.) out fh

(.g (1) / PPSG2 B / // 7 '/sc /.' // 7 12 2/o f,y)
'

T ic. r Jo* /. / 7
-

Yy',$;
-

9 (2)
Tn / A 7E ' O -

9 (3)
T es 7

k'Iffi
30 /. /7

-- -

i7 (4)
y jy 3 1.2/* Jo* I- -

9 (5) '
-

T 20 fo - - Jo* / /7 .l9 (6)
T4 / 2' O

7m ] . f
~ ~

T

7 (8) ; J
T

7 (9) ( fT

7 (10) g,!
T

7 (11) T

{g-{',T

7 (12)_
T y

7 (13) p
'.

T

7 (14) ..

T v.
7 (15) ( : j',

T b f
Ikr..s iu m . .. , o,Calculated SWP Value Ibs/ft. *Maxinun Allowable Pulling lension

Ibs. 808 ^" *]D]I"TI8' ho, . D ,,
(0 * #o51cri>-.. ...: 0)

[. $,3 c f -~ s ,
. JTem A erre- e. r

1 3
sbla 0.D. and 0.D. of largest conductor should be entered in inches. Length of conduit runs y ^ [t b

.t (taa s) 3 (cese si t s;,,' "f " " "
and bend radius should be entered in feet. All angles should be entered in degrecs. R

f . ~'sIhis is the F value which is the total F value for a single or group cable installation. f ian s .... . ... ..
gicsg A ,, . . . . ..,,, g 33

faux

1hese v:1ues nuy be written in by user during program initiation if desired. f ID EE C .. .. ... .. ..... : (7) [ (c450)
Hux : (si s ') $g

. . . ~ . . : (t) g usu 4
~

f *810 ..
TOR A D$l[[ POINT $4001( (NI[R.,.: (9)

--tweetea rumn, ronce are ./ '

Vestical senJ
. ff P1rcs " check" in block if cable is shielded.

*-;f3 A DetIEED CDcut! AN... ..:(10)
7 Placa cn "X" in block if cable is an instrunentation-type cable. gp- //7 g,g _.

L
.

Page of

US:CC $ ',, 'h e 26
[

._ - - - _ -



_ _ .-. .

C .' Y '
*

orkplan No. _ // '/83 ECN No. L 62 3# Conduit No. Y~ /888028
.

#F (Total for cable (s)) [:sklX .

.. .

pproved SWP Value /OO lbs/ft. Weight of Cable (s) 2. '3 lbs/ft. Weight Correction Factor (W ) / /95~ K or K ' G' tbs ~bar . 'I

Cable Identifier Cable No. of Largest or Node Case of from of of Bend exp .h' ,, h.D.D. of AWG Length Angle Angle R= Radius *T or +
if

Nir1her(s) 0.0. Cond. Conductor fac MCM *MPR *MTR Value No. Conduit floriz. Bend (in ft.) out er $'

.

] (1)/PPSG28 / // 7 ]bc /. // T /2 E-/O Ts I /O.25 O ~ ~ *

7 (2)
.

70 /. / 7 .h
T 2. V ~ ~

7 (3) T3 / '/. 33 ' o# - ~

f'ki 7 (4)
T -/ 8 - - Jo //7 { .

7 (5) '
'

T .5~ 2- .2. '' Jo# I' $- -

J (s) ilT r. .7 - - .J o * //7 -

*

p.7 (1) r
T7 / 3.33' O ~ ~~

-<7 (8) T8 'l . ^ ~ So /. / 7
f7 (9) T9 / 3' C) ~ '

7 (10) .

,

T

7 (11)
.

T

h[ .h.
(

7 (12) T
[.7 (13) T

7 (14) I &T

' 7 (15) ]
T I''

.

rm a stastort nun tutta . .....: tu "
!alculited SWP Value Ibs/ft. *Maxinnan Allowable Pulling Tension 1bs. Im AN HGHE INTE g).

i.05 D ;

(00matARD Sl0Pf).... ....: (3) I' 'y
g g f -% k1

rm A ste ,

i, ,,,;._ c'/ ;

A (casa s) , (cess o213 C.D. and 0.D. of largest conductor should be entered in inches. Length of conduit runs fg, ,A e
-

a aeo ta . -: 0)
and bend radius should be entered in feet. All angles should be entered in degrecs. g q ,,

['s icmt A ... ... . . ... .. . . : ( 5)Ihis is the F value which is the total F value for a single or group cable installation. tront a .. .........:(s) ,8 v. ( -

;i

OklX maK
, (casti)f l0 EE C .. . ... .........: ( F)These v3 lues nuy be written in by user during program initiation if desired. f lu5f D .... : (s) -.e.p.ci.4 poi iin, ,,,,, n,oona ,

g ggy g)g
.. . - . .

/ FOR A Ilmf( POINT SA00lf (MIf R., : (9) vertical senJ

| 9 Plac; an"X" in block if cable is an instrtsnentation-type cable.
WP_ // ~703 Im A De(00!O (Deut! RJN. ....:(10) ,,

7 Placa " check" in block if cable is shielded. '

a :::
- Page of r, L

- NFb-.-- Ed. $
PAGE

;



v[ I L f'i[( ff y . ,' . [. p';p f n C g-fj.{<,
, -t

3}

*

.

T
O o,'

,r ns , ,o s . ,

& u ,,, m ,r,t e ,

o ' ,J (cJ g a,
J c,

~ e,T

)
- * ,.

. ,

C
s *

T) ,
o's i( ) sJe u n fiMt. i,l e ob K d cf 7 7 ,B

7 7 7 7a aBc r R n ~ / ~ / / ~ / 4,l1

' / / e

~
5o fi ~ ic

~

- /, '-r R o( A /. A / A
n ,.it .~ . so K s . ta sf t

( a .e

_ ' L

f8,"
c nV( -l e A.

'Gb
a l d st gf n

~ * '

h
'o n oe - e

T A B ~ ' ~ * - ' S ~ T -
o g2

~~
~

~ 8 < /
( - a

P5 ) ) ) 3 3

p p0 0 3
) )sp(n90) )f .

g ( ( 1

/ e r :
" " ,,a- ,:(

' ,,

. .* *
/. nhi

l

*C 'o '

["
-g r

o o ~ *- 0
. , . .

/~f .R
.~ #

- U
) . [

~ NA H ' 9 -
i

f .a .

I

N-

U , ( N" g,
,

F)

.Mat )

- "
' , .(a(rt rG4 j

Y .QiW t
i

' ,
. .a

'8"( h t l

' t

iaS "i . u

t e o 2 - 9- - M - 3 'J mmOS ['3 L
,

' 3 , .
..ScNt ur gf d D,..TTo n on

- J. ~ 3
-

N' noA D * . . i CsA

L N
[g 4 t QO ,

u a 2 / S 2 i a(
onI ascoP[ ;fx c L C -

Ct [ I4 m s t s< [ t 2n F - a
F st n [' ,e c o c I

t RE( i iia I D# n e . 7- aA ' A4
N

rrtf -o s o Rim *,c R R 4i GN 7 3 8 (o 3 '7 3 Y 3 Y
t O Oi F Tc - 3e

8 r - -
.r .s no e b s o2 C

2 3 V f. (o 7 6 9 0 / 2 3 n i

Ml
u . I

_7,
s u t/ / / /t a r ah V T T T T T T T T 1 T T T T T T

.

W
g l

2.,t li
i aeW u ,t

,

d s s [
/ R nen

oei [I crM

&'D
g e* f el. n odbt

N f o a
h nci/ R s t i d P.

s P n g p e Wb M e nd u r
.

o l * T eeoN '
i

L r r s
t g eg en t di G M3 W O i . nru wM Y

Cd l seo fA
/.

.l en eiu h eeo lP cbl n bC 2 n g o ae i d n i cl l i tc b nus a ea 2 a)
i o is f p( / w h a t yIe o d s i

3
tl e r n -l

l rs ob niA eef o3 a rC f t o 7 n mt l
2 i

ost s nge a t

6 ec / n en u r af
n al g tgu /o . e a o ni

L. D. rd x bl v r et an / ah 0L o l p . nM dA x d i. g C so i $ l a g erN e u n n dtaW f .

//c
o .F i l sN od - h t r enC n s el u iiE .o ea d h. rf t snoC

N 3 t o o r a. - f t nt e st
f / ci s i s/ s u e ub ddh e

is e . 7 I net y l eb l

D. or b bll b /
a0 / ces abC t i n ca/ t n i cs eh f

0 e c n i f
r gei e i

3 0 e rbh t ka e t ck8 /
i

B il df ) oci

l e r l oi s7 2 f uu w bl_ t ( e ool bn r
/ e ee G .h a e n _

u
u db f

l s v b i n/ a
V D.

l I n i
s x ya uV eN D Ou a k" - _y'

W ddFs m c X"P
P i nl

P b:;. . e"S na s ho W a / are e cnN S C d

'4 [ h u " a _n d e dt l.) ) ) ) ) ) ) ) ) ) ) ) ) ) ) a . es v cc _

t D n a eea e 1 2 3 4 5 6 1 8 9 0 1 2 3 4 5 l 0bi aa _

l v ( ( ( ( ( ( ( ( ( 1 1 1 1 1 1
p o u e l lk r ( ( ( ( ( ( c :r p ed s s PP

.

W A
, OOOOOOOOCCOOOCO

l m l ni eo p a o ! b ah h /
&&C r o a 1 T* F l C # *

.



_ . _ _ . . . _ . _ _ _ _ . . _ . _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . .___ __ . . _ _ _ _.

? .

5*
.,44 . .,

'

Workplan No. _ / / 783 ECN No. L 6235~ Conduit No. "/1~-/MJ7a28 #F
.

(Total for cable (s))max .

Apprcved SWP Value /00
lbs/ft. Weight of Cable (s) _.2./J Ibs/ft. Weight Correction Factor (W ) /. /97~ K or K o.3SBf

g,

fi,
i

0.0. of AWG
".Length Angle Angle R= Radius *T orCable Identifier Cable No. of Largest or Node Case of from of of Bend **E
};

Nunber(s) 0.0. Cond. Conductor fac MCM *MPR *MTR Value No. __ Conduit Horiz. Bend (in ft.) out
.

'T

O (1) /PPS&2.8 f. // 'T 3//c. / // 7 J 2. A/O TI I V O ~ "~

O (2)
T 2. 8 - - 90 A / '/

O (3) h.'T3 2. 2.83 ' 90 ~~ " 5FD (4) ,

T

O (5) '

b-T

O (6) a
T *
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-

T g-r, ..
.
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__
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D (9) ,
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O (10) . Y:
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T

O (I2) L
i.

T

O (13) h,[
T

C (14) )
T

O (15) 'a.
-

T @'
@:

im a smann mm totR . ... ..: (U D* Calculated SWP Value Ibs/ft. *Maxinamt Allowable Pulling Tension Ibs. rm an sena mes inta- e) !
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From. /2- (ts sAAD stof t)... .....: (H
4

(00eNIAAD $l0PE)...........: (3)
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Cab 12 0.D. and 0.D. of largest conductor should be entered in inches. Length of conduit runs '" "* ta. _:to

, (cess o
..

.a. (casa s)
i and bend radius should be entered in feet. All angles should be entered in degrees. . ::an ae ta ,,

! sihis is the F value which is the total F value for a single or group cable installation. r mat a ... . . . .... .. ... . <s)
{ (uso) e,# :

I mmt a .. .. . ..........: (5) [ ik ,,max max

tihese values say be written in by user during program initlation if desired. r tost c .... ... .. .. . .. (U s ', cuy o
3I n*t 0 ..... (n. . . . . . ./ r0R a D --r s co.4 evisin, rose. nround . )'

/F Picce * check" in block if cable is shielded. WP //'"'7 h 3 ran a pe.4E Palm SADutt teta...: (g) westical sena 'l

tsto cucuir am.... ..:tio) {.& Place an "X" in block if cable is an instrimentation-type cable. ,;
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t1R H INSPECTION OF CONDUIT SEALS

WORKPLAN #
Conduit #, Column, Elev. and gt,q,fo 7/w e b eib ( D /2.490 6 0,57 fe # EL Geo O t.'/ e r Sou M S,Building jfers x A JPPT&RB B* 60 9 _ _ ifPStr1 R

'

e,
,

8 # o2G6.E.4.b Cleanliness acceptable g//'acaux i lOffEr /hatix|' I6////6 Yffns /0Y/f5b6.E.4.c or f Cerafiber installed .

for minimum of 1 inch s f|s, uni , //y/Kf6 (1/wwn f /f.7#ff * '

Ass / OWfk6.E.4.d or g Conduit sealed per
45W880-26 /|, hoc t) llwK6 (W2/en / loc 6%f4

,

c /-
t - &ned I6#fl6

,

s
7~Aermp legg & ~Th ermo I

,

Conduit 9, Cclumn, Elev. and EL. 490 t e* l ey Wer/As.de 54,490 Ge*f'f ed9/6ouhsdh ;iR.

Building
1P_P1&2 B JB '60') > IPPSLT W 6*foon) /

,

j
|
|;R Cleanliness acceptable <+4f'tof,,[ /dffff(g h/W /_ YYh

6.E.4.b
\ % s /6.E.4.c or f Cerafiber installed r~I

,

Eor minimum oE 1 inch //$}/gm,/ / 6#' f$r /Y24Y ,~

L -

/ (6.E.4.d or g Conduit sealed per a45W880-26 g/$ayw/ lbf//'[(/ & $/Q /
*2.

Drawings: ,

y s

.f Q NOTE: All signature blanks to be signed and dated by QA Inspector.C

f Q Thtse a<< a Il Therma lay e on da le F sea /> DRD V/9/B&$ %

ir 'b
c
'i i.

3,y
s'd g,

1
,

. . 'h;
e

a .

_ _ _ _ _ _ . _ _ _ . . _ _ ____________m - _ _ _ _ _ _ _ - _ _ __
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SQNP
!!&AI-13 '!
Data Sheet 4 :
Page 1 of 1 $
Rev. 6

INSPECTION OF CONDUIT SEALS
MR #

WORKPLAN # cd
swou.,m, N d M T d' M to' d AT. Taas 4 a . .t liv qw g, Mpa 4 uvConduit #, Column, Elev. and n

Building ( .nt>]..d | Ef bb9 b OMudtIFFSto43 MAJ //P 5Lt 3 .6
_ .

6.E.4.b Cleanliness acceptable Nd[ //&//-8J /cL12EE _ / l /2- 7[
6.E.4.c or f Cerafiber installed f f

.
'

I for minimum of 1 inch 3d/b _ . //Of/'[I S /4-82-f(. . Og /S-72 Fd
6.E.4.d or g ealed per g ,

! ""' ". M . 4 'Da3Conduit #, Column, Elev. and Le incJe spa'e #* '5 d * 2'"'#GM' '

Building Cen4..1 IPl 3 na das Oswl& ifI. 3nid a86 hie 4 d My,+. i ppSqg F4,,,

6.E.4.b Cleanliness acceptable /4-/2 F4 [ /d /2-16 _jghd /_5z.

\ 6.E.4.c or f Cerafiber installed
4.[gt /J-/2-74 / J-/2-## MM / f,

for minimum of 1 inch

6.E.4.d or g d t sealed pi r
_

0, w I nbN enkb nr 45M822- hokDrauings: i ,,T -e j d 3 \
T NOTE: All signature blanks to be signed and dated by QA Inspector. a

/g/s'.
::

(t' ym
,

7
-

g
+

3
y k

e

.,.
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SQNP|

| M&AI-13
Data Sheet 4
Page 1 of 1
Rev. 6

[

|

I INSPECTION OF CONDUIT SEALS
MR # WORKPLAN #

II st'No K 4 4 5. I k #M*c Fc g 3Conduit #, Column, Elev. and
i

Building dQbm_T_gDt.3allfh codtwT I PL3083 6 Cswb1 JPf 50. 8'

6.E.4.b Cleanliness acceptable )]. J|:nb | I:/* 7|gf )!,,h.dY / ps/t r!) (~ % 1 h a g [ |

/ j/[#6.E.4.c or f Cerafiber installed 1 // 7'

Ifor minimum of 1 inch ' . M. . ~b /,dtr/Y .j/,fM J /f s /, 7 /g' A'

6.E.4.d or g Conduit sealed per k/)
45W880-26 i' 'l, - / re // '//f )Y, M /ia// 7/W' 31 /

A
gg or j'Rudf af44 /gu s 'D+ As%Wy T- L* = LEL 49o C.ewrify 5 Jc+oud(A ha)Conduit #, Column, Elev. and Sc 7s Fcco t Ec '7s FLo 3

f * " '''- M ;
Building C lok a :Pc si8 to.J e w -T # D4. 13 8 Cmdog f pps-(,4 8

6.E.4.b Cleanliness acceptable / [/ / 'N [ / 3,2 7./ 6

6.E.4.c or f Cerafiber installed
for minimum of 1 inch ! / / [ /3 E2 O

6.E.4.d or g Conduit sealed per -

45u880-26 / / ?Y- / 3-24 A(>

Drawings:
m d

'l~ " .,
NOTE: All signature blanks to be signed and dated by QA Inspector.

p
.

m=
w

T\
w

- ,
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SQNP PAGER.I
-

OF % 20M&AI-17
Data Sheet

[/Attachment A
Page 1 of 2 Date /6/9/g5
Rev. 5 / /

To be filled in by cognizant engineer:

Workplan/MR No. // 7 b b
-

*I.D. No. I- /P P S 6: 2 6 *For sleeve use mark number. * C 'J
-

6'MNA/2+5'tJer)7,*aILocation / Orientation: du Z BLD4 E4 7 3
Reference Drawings: 6M82 6 - F_ -7 f

#

/ /%141*d/2
To be filled in by Mechanical QC inspector. *

Section 6.A.1, 6.A.2 .

1. Concretesurfacesroughened/freeofdirt, dust,\ /J-M
foreign matter, etc. 7 Inspector Date

Section 6.A.

/]Mb /870 Complete it
*

/_ /Odofk/ M/fat <

; '/ ' Inspector Date ' Time Inspector Date Time
4

- Section 6.B.1 and Attachment A
3. Orientation and alignment of baseplate / sleeve acc. :

////d'i&Wwj?
/ /?305$h

Inspector Date
Section 6.C.2,7.B

/ [f'/#u / Md#4. Type of grout used: 6 f 7 7/ g / A
Inspectob Date

Section 6.C.6,6.C.7 /5. Grout application completed: ff if2e/ //60 / [8dh
Inspector Time Date

Section 6.D.1 /f/ /p/ p - /;
6. Forms removed: Side one h , /k' b/of /3 4-%

/ Inspector Time Date

Side wo /no ro / d 8_6.

g Inspector Time Date

Section 7.G
7. No visible voids: Side one // ;W//// /_ /j/f/f'/ df/)ff,

' Inspector Time Date -

dbSide two /z)a go / J 4 fk'
g ' Inspector Time Date

-6-
.

k
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'
'

WP_ l/7Dg p
M&AI-17

PAGE%2 Op agT,z oData Sheet y -
Page 2 of 2

! Rev. 5

* O// o 7 C %C.Section 6.D.1 thru .8,7.D 9M
8. Curing compound applied: Side one / / M 43 4

~ I spector Time Date-

end/or Side two *y / doff / 3.4. t(-

I#spector Time Date

Wet burlap applied: Side one //A / /
Insfect r Time Date

Side two A/ / /
In(pe tor Time Date

Removed: Side one dM / /
Inspector / Time Date,

Side two M / /
Inspectof Time Date

VOTE: Any blocks not applicable to inspection require entry of NA.

Remarks: M cunmi-(cmpewe ApplirD ~70 ~7 boo $trufl 11/ CPS

CcIEfe1) Aq TAM STdit 1 5oCh PcL gLGwl: A f 7f/C Cd3MfC Af/AM.
I

.

I

1

-7-
.

_ _ _ . _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . . _ _ _ _ . _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ - _. _. __ _ .
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SONP .

| PHYSI-13
1 ttachment F Page 66 of 78
! Page 8 of 8 Revision 47'

PENETRATION FIRE BARRIER AND/OR ABTE SOUNDARY DOOR BREACHING PERMIT

l *

Date / PRO mo.b Expira 'Permit No. b Date of Issue:Unit No.
/MO Rev. Expiration Date,

*Date and time breach was actually made
I Extenston Date Date Time

No fire barrier (including fire doors, fire dampers cable penetratton
The precautions and procedures listed below must be followed. No AS$CE boundary
barrters, or thermal fire barrter) shalt be breached except under the controls and restrictions of this procedure.This single perintt can serve to control4

doors shall be breached except under the controls and restrictions of this procedure and TI-77. Signature and acceptance of this permit impiles a Confirmation of
t

| breaching of doors which are fire doors. ABSCE doors, or both. The foreman or supervisor is to
knowledge of these requirements as outlined in Pnyst-13. Attachment F and those outilned in TI-77.
return the ortetnal copy of this permit to the shif t engineer af ter the satisfactory performance of $1-233 or SI-261, as appitcable,If a fire door or ABSCE door was breached to provide accessiblitty (i.e.
and/or after maintenance as per M&AI-13 has been complete. t l

movement of equipment, running welding leads. etc.) and no door maintenance was required, the permit may be closed by a v SuaThe foreman or supervisor shall
inspection that the door was returned to functional status and verif ted by stenature' on Attactanent F.inttlate a PRO tf any Tech Spec fire barrter is breached for over seven (7) days or A8SCE door is breached outside the

I

j
promotlyI

constraints of TI-77.

Penetration barrter identification: Fire Door No.
Fire Damper No. Penetration No. g!;

OtherA656E CenMM IPP5MAaSCE oor No.
Opposite ooor me. Reoutred Operabie g

k;

tiding levation) Purpose For Breach 4
h5atton (b"34 0,fNrMIL C'WrL T~ b)?ce $2 II %|

Moritp13n or MR No.: Il] 8 % ' RtGutsted by: EU IlsAUrNN 1 Eles Klad / LJM 9 / 'f / 2.M / R(o~EL -
;

~
foreman or Supervtsor section Phone No. % ate '

Check as Completed or as Appropriate:
)

gt< 1. Appropriate Entry Made in SE Log * fire watch estabitsbed as required by Tech Spec action statement 3.7.12.1.
2. Continuous ( ) or roving (

! yl< .protected area. (LCO. 3/4.7.11.3)
T 3. PHYSI-12, Att. C ts re tred tf the door is in a CO:) Radlos provided and doors capable of closure within four minutes of notification: ( )

-

j
- CN 4 Continuous door wate estabitsh . (

' h / Wh& 8We/
! $. Authortzed ay:

' shift Engineer or Representative Onte Time

6. Penetration rep r nd tShr* 2n_vertfled hv performance of $1-233 ( ). MLAI-13 ( , $1 261 ( ), or visual inspection ( ).

b bb / 7/TO '

/'

vertfted by: Date. Time ,

Cogntaan(' Maint. Representattwe!
"

t fire watch released and supplemental protection no longer' required: ( ) 18SCE door watch no longer required: ,

, -d 7. ('

/ Y~U'$$ g>SJf cd^~
~

'w
DateSntf t Ene #eer or his Refresentative

,

a
,

The responsible foreman, cogntrant engineer, or supervisor shall place a copy of this permit, as provided byBQII*
. ; the shift engineer af ter restoration, in the files with the coneleted workplan or NR.

g .

Nj# *
j'' s ,ny,g g

84 *
,

, w _ - . - _ - - _ - _ - . .
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NA-/ O tInteraction Number: .68 PAGE

t

Safety Function / Unit:'

RCS INV CONT / Unit Ones

Associated Interaction No(s): None'

AssociatedSafety[ unction (s): None
)

Location: Auxiliary Building Elev 669, Common Area & Corridor A3-A6, S-T

Description: An interaction exists between Train A & Train B for

centrifugal charging pumps. Train A: IPP550A,IPP552A,
"

(CCP A-A); IPL6145A, IPL6149A (CCP Aux Lube Oil Pump A-A); '

IPL3001A, IPL3003A, IPL3004A (CCP Cooler Fan A-A & FCV-67-168)-

Train B: IPPS62B, IPP564B (CCP'B-B); IPL6152B, IPL6156B

(CCP Aux Lube Oil Pump B-B); IPL3011B, IPL3013B, IPL3014B

(CCP cooler fan B-B & FCV-67-170)
,

Corrective Actica: A) Cables for CCP'(IPP562B and IPP564B) B-B and the CCP i

cooler fan B-B (IPL3011B and IPL3013B) will be re-routed

to provide adequate separation. Cable 1PL3014B does

not require protection; it will be disconnected at

junction box 1190.

--
- B) Cables for FCV-67-168 (cable 1PL3004A) and FCV-67-170

INTERACTIONS (cable IPL3014B) do not need protection. These valvesDate: ,

Pr re
will be permanently failed in the open position and

APPROVALS
the associated cables IPL3004A and IPL3014B will beMEB

NEB
EE3

. disconnected at junction boxes JB1189 and JB1190
NUC PWR FPE -

UUC PWR MOD 8 respectively.
-

NUCPjJRR C) Cables associated with the auxiliary lube oil pumps
L

'

--
. . . .

ldo not require protection. A bypass switch will be,
>

installed allowing the CCP's to be started withoutv.- .,

~

the. auxiliary lube oil pumps running.
_

,
map .

.ria
'

,:w., . .
,

.__
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N

/f' I SQN - Appandix R Project
~ '

[c< '2-.

gy y INTERACTION IDENTIFICATION pv K,.

[No.n
T DATE jpjy y(g<j

-UNIT ' b ,-

/kZ-->A///|.6--> 7~ L/^/c~, ELGVM7eAf M 9, du?Istew Av2a+ f to/?/2/p<:v(,Location:
Or

Discription of Interaction (list cables / conduit / equipment):
~

.

j2yv /A/7= /?jan7//**A / A=Tfi < 7C m W" AACVf" ' h0AMM ASWSW
h/W s**A /A ~ A>*//) 7?/ 77tJ/> 5A /2 :4 A12"/)/SA Af AJAA.,rm_ ,$e"
we w wA asJ ~ -- <fm/we wAu2- ' n x r i a sa~7Aus 1.4. d oo e.a d~is t.se No orbJ be- -b Su.sjs] MN Mo.

PRO No:
Compensatory Action: -

'

Al/2EAy 4S&W MM /^/ M/S r'? 2&?9
p. Fi/26 t.uk72// A&tS

Suggestive Corrective Action: *
.

u,> />>>>0 M Ah='O w 7=~ C#/kL 4 M . WF |#D/
.

MN- . DCR o: ' *

.

+ /70 -| - Aced b!a |0 !21 $!
I.F. ["~ SignAtur /% Date

'

i

ECN No: /6,.f8[ /_d,.p_3g
, ,

Date ECN scheduled to be issued
''' 'Date ECM actually issued- .

.

Discription of Modification: (S#ou -RED c46t_E5 / PPSG Z.,g / P P S'd= ' 6 ; I P/-. ' O I l k1>: SbtS F u D. A S oc o A TS D ca tw a r . id s wd s. t rst poser- i.* H 4 Alfa'
v

s,wr'tfo A s . rds.s co - Ps F-rc t> sJo/K oJ dcP / 8- S .+. c c P s & $ f .-r e u.4 p-A,Date field work scheduled to start ro/e /a s
Date field work scheduled to co=plete r'/:'.' c / G/-

iList Workplan N.o., FCRs etc. associated with this modification: pp // 3-'JZp/.sla l ,w M/<d. f s9 AW /td %"s ^ > 4. fif V7i> Po(, j;<. d// CCfS' ,( e i

c.sp it '7 2 5 Ced c.z % Ye a '.C. 4 /4M 12 /d UC] ^'' /Date field work actually ' complete //I'3d '8 5 / 6/2 0'/$ b'
/

<

Item closed,,., //, . ] ; I.,[,A [ / 7 / J-4s. i- Signature Date '

-(-
cc: H. 3. Rankin, Sequoyah

R. W. Olsen (Atta: Don Maxwell), Sequoyah .

J. P. Vineyard (Attn: Norm Black), Sequoyah

.-

|



SQN - Appindix R Projset
WP/WR NO.1[7f3

- M 7 INTERACTION IDENTIFICATION PAGE L 3 ]
: No.g

DATE /c/ 22.JX4f *

UNIT />MF
~ #"1.ocation: b $ Y Yb hA)2/) hlk%'t A Ni 33vSafety Function }}% JAstg,vsv/ des ty//m/_ ' .

Description of Interaction (lis( cables / conduit / equipment):
Af/ /A/7)WEhTllad/' E'E/675 Ar~ W AMOL/C |MA72Ms' W lb>M Aby?s
An /&/A&-n'L AMS< . Os AWS6~-)$ < *'1- % Z~,A. <:Al-2/ FA,e,* ~~ 9/1LAmr ~

.

PRO No: .

Compensatory Action: A A~.,fre-os./ A%: A u f/ & / .G fd w s es Gts rs ry)A s ,,nn /er>n-s w . I

Suggested Corre /v/d;2/ _ o/1 /h:4 ,e M MAu~< M
(T- E e >dle,gtive Action:f v M

/>.t r.l. 4 6 7 u r s ec.4 ~ 75-0 s- e.* /. A c-4Mapt [arN m !n) '

ou- L.aAJ twit.4 . ' ' '' '
'(/ I 47

._

!

DCR/FCR No: 3/ Y3 1

{

' [/2'2. /$'[
*a

[. [ Signature [
~

tuu Date

ECNNo:/6388 4- G235 l
Date ECN scheduled to be issued
Date ECN actually issued
Description of Modification: AEa'N "-Tb e,4d t E5 /PP ' : r d I PA C4 M. 4 t Pr 20tti )

i

1 h. ? ci z A .J D ss cz i A-Ea n . C.a ,- - ;Jz :-A t t
i

:. -- ;= d E a. r, c4154
-

r ul-rr~*'ssi c. . Wi: e o s ta e. E'rt h. Ja 41< od C&n i 6. - d. + cc p i e g,/how e e. . E4 7 4,J..

Date field work scheduled to start ee/d /8 5
Date field work scheduled to co=plete c / z c. /m? /c-
List Workplan.No., FCRs etc. associated with this modification: d/8// M 9JJ P 11 ~T 2 3. Ses/ t 2.% 5 , Fe f 's z. ss-r/h od B Acid,

/

Date field work actually complete * :- 3/) -c6*')~~
d(| Clk, m /, /(.,/ ist..de//hbx )./'f//>/ha.,fScycComments: ( n 6efd(/ S'f) A./ p,, , &f/ '

Item closed , i'R ,) .) b L/j/,,

Signature \
Date

H. B. Rankin, NUC PR, Sequoyah (please' distribute as you feel necessary)
cc:

R. W. Olson (Attn: Don Maxwell), Sequoyah (please evaluate' feasibility of modificabj J. P. Vineyard (Attn:
Norm Black), Sequoyah (please evaluate feasibility of

,

.-
design change)

P. R. Wallace, (Attn: Ed Craigge), Sequoyah -(please provide transient fire
- load protection)

w
.

b
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WP/WR NO. il7f3Interaction Number: 66

(] PAGE b 4

Safety Function / Unit: RCS Inventory Control / Unit 1

.

Associated Interaction No(s): 27

.

~ Associated Safety Function (s): ERCW Heat Sink
.

Location: Auxiliary Building, Elevation 734, 6.9 kV shutdown

board room A (A3-A4/R-U).

.

Description: An interaction exists at the above location for both

identified CCP paths. The path 2 (B-Train) cables are

routed in trays at the north end of the room- The.

/' following cables interact..

Path 1: CCP A-A - 1PP550A, IPP552A, IPP53A, IPP554A, IPP556A,

IPP557A, IPP555A, CCP Auxiliary lube oil pump

A-A - 1PL6145A, IPL6146A', IPL6147A, PL6148A;

CCP Cooler Fan A-A and FCV-67-168 - 1PL3002A,--- - - - -

INTERACTIONS IPL3003A; CCS pump A-A-1PL4729A; Instrument
Date: / / / e/A q-

' L OP L-70-63A - IPM2236; FCV-67-146 - IV2423A
Check d,

/APPROVALS Path 2: CCP B-B - IPP564B; CCP Auxiliary lube oil pump B-B,
MEB

IPL6152B, IPL6155B, IPL6156B; CCP Cooler fan
i EB

NUC PWR FPE - an - - - ; nstrument
NUC PWR MOD

Loop L-70-99A - IPM2435; CCS pump C-S -'

2PL4733B, 2PL4734B, 2PL4737B, IPL4735S,

IPL4736S
S ,

,
- -25-

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

WP/WR NO.,||7P3Interzetion Number: 66 (Continued)

.( ) PAGE_I"5
' g.

Corrective Action: 1. CCP B-B cables will be rerouted and wrapped as

. /phv'e
necessary to provide adequate separation.~

2. Cables associated with CCP auxiliary lube oil pumps

0g. y 4 do not require protection. A bypass switch will be

4 installed allowing the CCP's to be started without

the auxiliary lube oil pumps running.

/y5 3. The cable 1PL3013B for CCP cooler fan B-B will be

rerouted to provide adequate separation. s

(7} 3 4. Cables 2PL4733B and 2PL4734B will be wrapped '

p,

y/f in a one-hour fire-rated barrier until 20-foot

-separation is achieved from redundant Train A

associated component g h CP pump room cooler..

iN"FN
{

gW ,I 1A-A cable 1PL3003A will be rerouted to' provide,f
/ o

,
adequat'e separation from cables and components

,

associated with CCS pump C-S. Cable 1PL3002A

is not required to operate the CCP 1A-A room
~-- -

----- / cooler and does not require protection. Cable <

[ '[NINTERACTIONS V
Date: f/ o/gs' W,. u t 'j 2PL4737B is for an interlock function and will
Preoaredt f/)/f i

I Checked i (//M j be disconnected at the shutdown board breaker.
APPROVALS''
MEB A),y This cable does not require protection.

1 ,

NEB /M#
| 5. The shutdown logic has determined that loopsEEB Aldf$

NUC PWR FPE (P
NUC PWR MOD M L-70-63A and L-70-99A are not required.

,

- "#
|,NUCPWRR, e, ,.g,6. 9 Cables for FCV-67-168 and -170 do not require,

4 ;

# ,sif3,
# Protection. These valves will be permanently

failed in the open position and associated cables

IPL3004A and IPL3014B will be disconnected at

{ junction boxes JB1189 and JB1190 respectively.
~' -26- .

-
.

5N I| .. - . . . . - - -



-- - - - - - - - -

.

Tva dass (ogs.t.ss) TENNESSEE VALLEY AUTH:iRITY susar / a, /0.

susJECT h996hDIT .' RbbWIt b 4. |O b ECT - g
* s

(em-

T 6

? I s %4 Emu n rav Gbler IPPs z-sc.4 > . I PL wi n . \ vi ~ R( ursoo g g oars o.p. g' casenso gg'p/ oars .:r:. z e-66co

.

@-
' +-

f_

.

1

(
-

:,
.,. .

.x :=. _.

,.

~

; .C c ~; t-
"

.=_..;
- n

j :t [, :
-

./ .

i l |

11 ,-

I I
._

'

|l
W o t

i !-pq , ,./ g :
,

* *

3
I !.

..

a I o.,
> o m il

.

a .'
R I e I

.;
e e

|-
2 o \ |!mo < .- -

9 ' H j i
e~ a ,p

,
ii . .

;$ r
Vi '

; s

! |,1, _ v
1

i _ _ ---

q .- -... 4_

l -

I
. .

| i.

:
-

. .

i
I

y : . .~t.d ~~j|a{c|.|.fb~
'

'
. -

b@ @
WP/WR NO. // 70

.PAGE l 6
-



4

TVA 449G (DES.I.831 TENNESSEE VALLEY AUTHURITY Cuent d ca /d*

.

k'09 7 n B ') Y I 6*Alb O C:'d d wa. b n IE-9 PROJacT S-^susJacT

43 724 bt._ G ccbbt /PPc62R n48 l bt y ertit . 3 Dl? R

( coyreo egg carsp-p qq cuac or gg oarc 5-2e. B(,
.

'

.
.

.

.

J

,

:

i
.

i
:

Ii
.

!:
,

:
'i
;i

!

( <
.

i, ; .
- , ,

: .
,
I '

. . . . . - .

::
.

i

i
.,

_ _ _

'

i( r_ _ .. , ss !
_.._._ _ __.

l
#,, _...__i,.

,.

. ,
2 ~3 ,

-
.

.

U7| t T l.

- j\
- ' ' U ~

. g T-
.

4 s % . ,

' 3Y9 @<

' - -
j2 y. 7- 3'' ..--w

Ni-

ar
__._

v .s.

;
'

.- 3
ru i a-

: w 4 e,
. e 7 r - I

, o,,.
.

D.T 5
T: 0 ,

m ., ; :- '

s 9.- ,

-./ )||f bs
~

- ; t

f ' ,W_ L|.

/r.4.f,nF&r
'

__ /= '

<

. m. % n. 6< onwq, y
a

WP/WR NO. //793 |c.
lPAGE .X . 7

._



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

suust 3 w /d
TENNE %EE VALLEY AUTHORITY'

TvA 449G (Ots.t. sal

S ao
l e* * f rss y T T m nt+en M Cent. d reo Eme N PaoJacT#

3susarcT

5% ?N %dA t r La% )PP%7E _%48
IDt?O!' ? zot3R cars s_yp.gg

4.$o . g e carensgevgrf/,
e

( oar:urso ejvggc
.

!

,

1

i
i

.

l.

( , ,

, ;

i _ . . _ . _

h j . _a ,

' _. .._, ._

,e
<y 1

- . _ _ _ . !
t

I ' ' . e
n '? D,

l Si '

L _
% ,,

'I o .v a v
-

,A e
,

%.&
.- siz" -
k .. . _ _ a.; _.._ _ N ' -i?~ ~-. %

,

-

N. J
9: d ~. . _ .

.. _ _ _ _

,

! /;

kt | |

_ljy. ' ~/'_ '! i Ilb
'

A2.,s. v.4% / nct{

(n
'

)
'WP/WR NO. '"O -

PAGE''6
)

-- _ _ _ _ _ - _ , .



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

TvA 4ess (ogs.t. sal. TENNESSEE VALLEY AUTH"JMITY seesst 1/ or/p.

u-D /2-E PROJECT EnM E' +' O^*;.SUBJECT O'M 4r b = f *'d M

No 7/4' law,2.e Ge Cr[] *% /PPf623,The/3, /d4 20l!P,'*Ss.YI

( cosapuTro o g Dave /J- 3D -Q g cte exto avyg DATE f=J g g'f
Al gzxx4 s-1- 26 x2 xrd. 6 - 7- es

g. 2 x.w. 6 -it-86 .'A3 Rir, 6 -//- % y<

; -<r
*1 (i !

I 5., g s %
! 63 o b

i -a,,

w

% @a
~ * N

(s s v. m a mmuwm a- -

ca q% s s s
: ae e,'''' A

, e m - 3:<:
-

U hb (1'i <C m

; = , ' :t i ': n-.
! . /'/-

,
-

:- m6666@ = cc. ; .

| || i,
; j. .

3
, s

|5

.%! I .
i Iex e

n~

e : o-

I:,-h_.'. 5.

( *

|
3 f- 4

f (- ? ti,
~

-

-

\~2,' q
,

i 1. 4 xanc-
M.j _

g1
_ . . . _ _ _ _ . . . ,,| _|

;, . <o ~ : --

w .4 gj >s
.

, . . _ _ _ _ _ . ,m
a,

-
. : u , . . .
! .v - - 4 t w

"' '
| 3 .

,, m''
. @

~

'' %*

.

.; -

:
.

,.

I
i

,

. 1

@!
Q! . , .

.a i
~

? WP/WR NO. //7r3
E PAGE Ti 9=.

*y
**

1

..
Z i o..%S ,, / tet

'

.,
L # e . ..

o
' *

Rz/ bae +z /~



,
_ __-- -

TVA 489G (DES.I.83) TENNESSEE VALLEY AUTHORITY cuant [ or /0

PROJECT $scE * 9'" B Y Iud * v AtN * S 4 M ia",. h >lB'Bcus)Ec7 -

F h 690 b eda D C s.bles f Fart,21. m42 rptyo? a.3eeB
ccmeurso vjg4 oars y p .qq cuacxcojvggg o*r f.yg.gg

aze s- 7- tes
x2}WZM 4,.//. M.A/ 6* * #*A24%d '

R3.'A0 6 -//- 76 W.J

c
e
c

-| r
,

*

d- | A
!

& 1 7, , aw -
. -

r

e'.W AMTk
r.

~l

3, % Ey i. e q .

1 - e(@s n i
-v

h)-

e a

/ o f) .
''

td A

.n .

P (Ih- )
{ Q

'=NC
~

. ,

a. ( M~
'
< : W % 'b.i '

O
4 s e o- o -

*

(30- e o- o- O 3 A

x ';:>@ p \p*f- t t tbI
' ,p=tt= r) i' st

4=do -

3 2

)S ce= n > * .

W5 ~. i. '

Seeee
' 2 kH"

e i,
:

:o? f m
q

4. t --
t Nf | $x. .

w
.

4 s-4 s

k51 I

@-... .
y! __ j.

: :.. '

:t .
.

$ WP/WR NO.
//E.- x

''
-

.O PAGE % "' -

. -

:;
,

!! [ [h j
,

w. , a uni / cms;
A . IT ~/ !. r,6 ,

u?h!kY | b | }|'jh _ h E: slfd%
,

,.x.s u igsj s,.n'



,
___

TVA 449G (DES.I.833 TENNESSEE VALLEY AUTHURITY suest 4 or /0*

D'to 9 M Ett tS: * - '~ n " d u 'i A 18-E PROJECT S''OsumJacT -

st.,90 % s :;., .i.i.< tM e w cwe ipi?cuo s w =.
( couruTro av v g oArc4-g eg(, cHacxsoav g g f,y,g4oATE

#|/22}(2/d 6 -//-fd, f2Y'N- 6-//-Sfs
,

23fg 4-29-f6 6 , K f' >tf 4- 2 9'- f f.
V

O~ rd m M) + b 'dO O o o o o oWmmm o m omm
'

2 ' 's O C R % D.A's
u O

,t S. '-
n -

r
.

'

j eeeeeeee
.

, + .

_ ,||
I$

'

.bs. -

'% ,-'b 4
e E A!-,

1-, ! E :s 4
g;.- g g R9

~

k e . .
- " A-

. .

' YNp I 4%s_

i 8 6<
' '

\
b hkp- ,-r - 5 e a

C.3g j i
R. . c

. i o u-

5 O k-

: 4- s x,

k II i
.e

.; D M%
;i n k 'M %
Xh 2 Ne .s %

: m.

. .x ~
2,. &C ^

c - '

P s'

f1 g= . -{ f y- g -

| p
-q w . g .: g e m..

N.. a .. s .n . . . . .

. @ s
4 ~ m -; N---~. '' --%

e ... o e(5,.i li_UhY _ - . ,IkQ S-9: yw
.

'

./,.WM
- ~- ~0 I.

I\'t . .5 b

'|, ' {, q , . -ICQ . > . , \ , / ~ ., j , ,
h 0,. 1

,
~)p |., *

_

. . ., . . ~

r,ji > o a o-<
n ,. 1is, n

I



o

[ or /0Tva 4ses tocs.t.ast TENNESSEE VALLEY AUTH7,^RITY SMan?*

.

beworx l i m # M C ef a q . h /A-B eno;rcy Le
susarcT

/)g /.,9c X.yc.. s t . % Cd.In !PP SL RPs ,5601, I Az yen B . 373 %
( coururso o g g y oavse - pg C, enacneo avryg oara y_g. g

$|gl
. '- n

s.
1 '

,

Io
*

|% e
N

'A s,

,,.

oi+
_ 4 m

b,

.

k
s % s* ; __ e
,

.

'

l (
"

Y^ 3 |

I

'
i

I; 1
*

.

!
' -

.

- n
i

t
*

I y

({- i a _. . L .__ 1'
'

i ,

6 I

?a -2y 9a

2 ral-~
9 i ji.
e rc.

5 " i
I"

.

N :.
__. .

: .

TY;--
_.

,,

: >' s s, ;,
#;

i
i. La * *

m i ..
c. , e

5 4 !
%~.

x .c
=

-

m a. ,,
4 //*

i , Alt / \ni

U / fl %_ i ' ! b | | TYb_ _
,

i
_ ,

, ,
~

,,

.f .\ sd 6 '

I

t- .
. . . - _ . - . - - _ _ . _ . . . _ . j _'

i WP/WR NO. //_' 3e , ' '

'

PAGE E '~'



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

TVA dess (des.t.s3l TENNESSEE VALLEY AUTHIRITY sussy g o, jo*

A D P'r h o T I n h - e 6 x " s 3 G st c L .o. b a / 8-B enosser Go -
sus;rcT .

E 9 .3 /MO 7.<em G G ,:u in et 23, cu.e, /&3erig, irr 39;2 g
utaoorg g 3 o,va q,.y g ,g g, cuacxco myjgjy o,,, y, ,co

A1 $$ h~//~{b A Z W !'Y' (e-//- ffs

n_ .. . . . _
|

y
- ,ee c .

i :i bt

o
-. i
:- -s

., -. |
t i

% i~c. 7 y 4
. '

? Y 4 d
: 4 h-- se: :, -,

KX C2 1 -f -

n. s
-o m 4 _ m. o j=m ;

- -c .

N D C 2 4 ,
: an

o N ~
. j C D' i . Q( t *

* 9% O Q ere
W c.,, O i 5
% b g

47? 4 1+-s s
--J D

S
:ys
si : .-ee ; 8'

-
C C k ;

i ;

I.
s
t

l~

DW f - . . . . . . . .
l
i

- x o 4

I
: . c'

'r .5 :~ !

rx ,
.o t-

; xa
- X ~

s c
v 3c ,

r ,=s e,.
-

e n
t

I ,1 . i
'

.c- ? =i w ,

e im % r
5 WP/WR NO. //T3 ' !* '

'.:
! i

~

I PAGE_ L 's
_' ' '"

.-

[(w :<L

M i li /; ff c H ?:
.c3 'l.

t_.x
- ' e

l I; rg' / R2 / bina ,

_..

)'
; . .

fa
'

(m<\ t | * + ->

/ $
. -- LJ _s



.
v A ce ,o te n o ss o. m TENNEC''EE VALLEY AUTH"'RITY Cusar G or |0*

cusJECT M P f'l ' O d b ' ' i ''\ ka
-

L-a /M'D PROJECT boa

# .3 (_,ci O % c..: > C' < ''' u *.' O *.;7 E . ca<..? /74 y s 1 v o /f :--

coururso avyg g oavs o ->p - q q casenso av g g g' oarsp g_g (
p/ 22,2:&s. &- H-24

n I gy (,-H-?G 9 Q -d % % g H)A3 m

W A:x'DJ 6-u-a 3 Y Uk k
t. s. s sa 9

n, g % E
% 3.o n

S 5 % e .! 5 %
*o e 4 7 p -

2 e% y 44 u
TH4,4 * ' \ t

a s e s
| -5 %*

V '

'\ \ d '- | w

\ '. y' ; >
.| '

'@M@ rx \ \ o
.

% a@< @m g' /..d. '$$5 -mw
0m m- q gq- *

,.7. ,

e * : : maa6, .g,
" T T| 64

wgs s ._ '
.

-- I+:1= v > a- o.

.Qa :'91
. O O"' 'g& i=

A|
~s
7'WMy %%

y |:e p 's ;; e 3 23- a =.

T %iR' * ! I -| V6-;
% .-,w . .; --

;, :t [, ~ '- x. v v
. . , ,

@e@ y > +
. , _

,

t w s - i .g ,'
ka ?- h5Zk h _ . . ._ . ]

x
oD. .p- - : ~.% egmos ,-

>_ )_p s- .

.m.. <w -

y%
e_.,9, , . ~y

' * *
:: ,g cy. s -.

a LDI U N N NNNo 7*N ' *
s-- -- -g i O - x *:, + . , '4 -

l' Os .mg s n
., ~rn =m

-.1,? .

,

'

. ~. .e -y

3 0:: @@@@@
.

,
.

L
'

>! - s. ,
- a 7 tt* .

a t. -e,o m% N = = c . m.,,

-n

3
- ;.. . s

! s o y cf % o % % O- - ' -od mmn
't d

, ,,
o g* W W N YY N* "- 4y -

/ *i
*

,

c .:: W HN N N N e.q N N'e!. . - ~-
N - - w -w - g., - -9 ,

E i 1 d o
_, c ey s-

t ~ m ,.. 77 'o Is
Q %.

:-t o
@a

-

t teG6@O@GGOG@
i n
1 < )
{ d

m i ._1.
' ' '

4 ._. _ . . _ . . .__ _ __. p
i

. - .

. . h |. ./ . . ' t
.

- . . k-3 /-

J. su e v. r c. n-

/8F N,zg/3 WP/WR NO. '''83 /48 Nidf4
..,

' '

5^ ~ # 6 2 '' D " 2' '~ '

PAGE-



'
..,*

CMaar /C or /(,/
TENNEC;EE VALLEY AUTHORITY.

Tvm em icN ots+m

M3Y@5!/b Oc' I_bigbe /E E ' PROJECT _Ce_1
EEW D IkCUOJECT

izaun. m n?% GWRma n.- c'w !=: ,;c ?. E ..n ,,,s

g oavs4 j .c3(,
cuacxso evffg

,

<

d2//W 6-//-84,

curso evy (2p' b -//- %
c

|
/?2 ,7

~cmm moo N
-%v- e
~~s _ (N --N g

4, , , ,

o - -. s
> ;? *

,
,n '~ 1 %

: ta s.

E,
%

<n ;
.

1G000 -s
b)- ..

*

e!
v__

n
i Ot .

1_
6

-
| .o.--. pm. .*,' 1 -*

j
_V

TC .
' *= , - i.

{-g m ~ .se---Ou e , .

4 ,- .. -4. ,:3 ;. .

n s .p n 7- T.

iet I , ,P.-wn
M- ea ah g. i ' s '

fc '

c -

k0 !
.

a *
A i~ sg.

.

' =.u v -

m ;m
00 vm e s Sd=e

-
-

S.i
-

= .

c. .

-

1 .

M .r-- :< . e 3- -.>e. ;

s$i=i | fb h $r $
'a ,

N y: a u. 3

~
,,-

r #s ,- ;3 .

e @pi -g-
- u ;

ea .!. c1 u--ru
7 ;

,

w s >=: -}-----.>'

u -

- ,

x.gu A

: 1 f i

t
I <

1

- - - . . . . . ~ . . . . . . .. ..

l i
1
|. . . . . _ _ _ .

| .

Qg.> j -- -
_ .- _. . . - _

~

,

.

y# . .

h6 e
'C, z

- i
I

~. f,, -
/ ,

-
-

t''_g.>

%L- ~,,>:~,
E'1

/ WPlWR NO._ //
PAGE T c-

F
C / t ,- '

I.



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

*
. .

|
*

,
.

.

_

.

C..; uter Identifier No. cr iETS?ECTICI 2A"A SEI" Cable No. / M f/. y /f |
'

1

|
_.

K2 'C"AE !rJ A" ON A:!D MEGOER INSPECHONT!'''.2 :

EEUOHC;"' CIS.-i .: > Oa.L f e < k e 0 ,r d $ b ,I [ h d r4., b1,2 o /8-8
4

SysthsIlect:E a9 Eng15eer S J J...,-S!l 17I. 6 _

Inspection Results
!

le 1 en: 0 _1 r
-i - > . = . . . . . . . . , ~ ~ - , . . - . . .-

^* ~ '^'"**'*"**

g''f-~ 2. 7.''' ' '~'"14sksee C - se: ?esdi-?cm 't %: e- L s-ec-t n 1

Esse Acce;;. Critoris Ac use. Value ,(ca: age i

(Merch=s) (.W:: .s 1 ikVi ~_:itial i After 1 _i=. i

| | /[O ! |
A | f.9 | &c c

3 | /h,9 | Lid'O O | | !

| |
C I /s,9 | 80 0 C ,

i

Cable e- Fere stic Cniv
D. C. EGF. .:050CC, CiS.:E T!^3

lents e Cu--e:: vs. Tire iMinutesAppliec
11213 I a 15 i e 17 i o l 91101 lli 121 131 las 15Esse Volta:e Initial

,

u
'

li I IIIIII | | I I I I i
A

| /4 l eo l u l /a l/c I 2 | /2| /o | pa| /.0 1/2 l /; | f.a /.a | /.2_ '3k| 36KV | M gm /

CJ l i I I I I II IIII i i I i i i |
,

1

i.
1
-

I|
,

Test Equi;r.ent:

Oeserieti:: "*lA Tse .70. .tdel Dare Calib Due'

|-i| ST h.d, & pc. I e a J. \ Q (-l n _ ,:c _ T-7
;

Inn o n. 312 7C3 E.c\A \ e 10 - 10 - Sh

1~ NE t ans' 7 aC 11) vl,a :c ; ;7-6 -97

'
Se=srks Ld w k ,ln a hh (17%

i
i

.SdP -TI-?b .

2E; 1sp: : :::..

.

I

~

Ln $NL|w Sdb-fb ,

~C :s ;*=r w*'.c- M , e G: pec:.: 'sza :a e-

.

WP/WR NO. Il W3
4

|PAGE D '
|.

i

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



-- . - - . - - - - - - - - -

.

'''

.l
-,.

.

-

e
.

B43 '86 0 9 0 3 9 04
'

,

(2/lItecord
TO : Those listed

.

FROM : W. S. Raughley, Chief Electrical Engineer, W8 C126 C-K

DATE : September 2, 1986

SUBJECT: ALL NUCLEAR PLANTS - ELECTRICAL ISSUES - CLASS 1E CABLE BEND RADIUS

The purpose of this memorandum is to provide advance direction concerning the I
project specific actions which are necessary to resolve the outstanding
concerns on the bend radius of Class IE cables. Resolution of these concerns
has been tied to plant restart / fuel load and should be scheduled for
implementation accordingly.

TheElectricalEngineeringBranchhasevaluatedthe[adequacyofthebend
radius to which Class 1E cables were installed. The basis for the evaluation
was the comprehensive investigation conducted by the Nuclear Safety Review
Staff on the same subject during February to April 1985. The measures
specified herein are expected to comprise the majority of any project specific
corrective actions resulting from this investigation. EEB's final roport
documenting the evaluation and providing conclusions and recc=mendations based
upon an independent review of our evaluation will be issued in September 1986.

Each project should proceed immediately to perform the following inspections,
as applicable, and to forward the results to the respective engineering
projects.

1. The Watts Bar and Bellefonte projects shall inspect the' installed bend
radius of all Class 1E medium voltage power cable furnished by The Otonite
Company. The cable shall be verified to be installed to a radius equal to
8 times its outside diameter. This inspection need not address the bend
radius in standard conduit bends as this has been addressed generically in
PIRGENEEB8605. The inspection of the bend radius in condulets is covered
in item 2 below. Therefore, provided the project establishes that all
cable tray fittings were procured with a radius equal to or greater than 8
times the outside diameter of the largest cable in question and that all
conduit bends meet the minimum requirements of DS-E13.1.7. this inspection
may be limited to cables in free air (transitions from raceway to raceway

' or raceway to equipment) and to the points of termination. '

All installations which do not conform to the.specified 8 times factor
shall be documented as a nonconformance and forwarded to the respective
enginesering project for disposition. The documentation shall include the
cable and, if applicable the raceway number, the location of the
violation, the actual installed bend radius and the rosults of a visual
inspection noting any discernible stress on the cable jacket in the area _ .-f:of the bond or any cuts or ripples in the cable jacket which could ";'@
indicate shield deformation. ""

' A$].
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Those listed
September 2, 1986

ALL NUCLEAR PLANTS - ELECTRICAL ISSUES - CLASS 1E CABLE BEND RADIUS
.

Effective immediately, the Vatts Bar and Bo11efonte projects shall take
the steps necessary to ensure that all medium voltage power cable
furnished by The Okonite Company is installed to a bend radius of 8 times
its outside diameter as opposed to the previous direction of DS-E12.1.5.
This desi6n standard is being revised accordingly.

2. All projects shall perform a field inspection of all conduits containing
Class 1E medium voltage power cables for the existence of any
. straight-thru pull box or condulet type (C, ELL, TEE, etc.) raceway
fitting or any conduit raceway fitting other than a standard conduit bend
around which a cable is bent. The existence of any such fittings,
including the raceway number and size, the fitting description,
manufacturer (if available) and size, and the location shall be documented
as a nonconformance and forwarded to the respective engineering project
for disposition.

3. All projects shall determine the minimum size conduit that the following
coaxial, triaxial, and twinarial cables, if utilized in Class IE
applications and routed in conduit, are installed in. If any of these
cables are installed in Class 1E applications and in a conduit smaller
than indicated below, the project shall perform a field inspection for the
existence of condulets of any type (ELL, TEE, etc) in which the cable is
bent. The existence of any such fittings, including the raceway number
and size, the fitting description, manufacturer (if available) and size
and the location shall be documented as a nonconformance and forwarded to
the respective engineering project for disposition. In addition, each
project shall verify that the following list includes all coaxial,
triaxial, and twinarial cables installed in Class 1E applications. A
positive statement to this effect or a list of additional cable mark
numbers shall be addressed to my attention.

Minimum Condulet
Cable Mark No. Description _ Size (Inches)

WTJ Coax RG6A/U 2
VIJ-S 1/c #21 Coax Solid Cu Clad Steel 2

WTX #22 Coax RGS9B/U 1-1/2
,

WTX-1 Coax RGS9B/U XLP l-1/2
WIL Coax RG216/U Except 3 Shlds 3
WIL-4 Coax SS ohm #22 AWG 1-1/2
WTM Coax RGll4A/U Except 3 Shlds & ST 3

WTM-6 1/c Coax #26, 7 Strands, LOCA 3
WTT-1 #21 AVG, Coax, RGSBC/U 1-1/2
WTU #20 Triax RG ll/U 3
WTN Triax RG-59U #22, 2 Shlds LOCA 2 e

WTN-1 Triar Similar to RGil/U LOCA 3 as
VIN-2 Twinax RG22B/U 3
WWX TP #22 W/SH TP #20 2'/c #22 2-Coax 3

'
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Those lifs d
Septem r 2, 1986

AL UCLEAR PLANTS - ELECTRICAL ISSUES - CLASS 1E CABLE BEND RADIUS -

4. The Watts Bar project shall perform a field inspection of all Class 1E
coaxial, twinarial, and triarial cables which were installed or modified
during the period of May 25, 1979 to May 18, 1981, under the guidance of
Design Information Request (DIR) No. E-9. In addition, all projects shall

'

inspect all Class 1E coaxial and twinaxial cables which were installed or
modified during the period of September 20, 1983 to April 23, 1986, under
the direction of DS-E12.1.5 Rev 0. The cable shall be verified to-be
installed to a band radius equal to 8 times its outside diameter. This
inspection need not address the bend radius in standard conduit bonds as i

Ithis has been addressed generically in PIRGENEEB8605. The inspection of
the bend radius in condulets is covered in item 3 above. Therefore,
provided the project establishes that all cable tray fittings were
procured with a radius equal to or greater than 8 times the outside
diameter of the largest cable in question or that the cable was restricted

Jto use in conduit and that all conduit bends meet the minimum requirements
of DS-E13.1.7, this inspection may be limited to cables in free air |

(transitions from raceway to raceway or raceway to equipment) and to the |
points of termination. |

-

|

All installations which do not conform to the specified 8 times factor
shall be documented as a nonconformance and forwarded to the respective
engineering project for disposition. The documentation shall include the
cable and, if applicable, the raceway number, the location of the i

violation, the actual installed bend radius and the results of a visual
inspection noting any discernible stress on the cable jacket in the area
of the bend'or any ripples in the cable jacket which could indicate shield
deformation.

Each Lead Engineer should prepare a fragnet reflectint, the individual ~
project's approach and schedule for resolving these issues. Please submit a
copy of this fra6 net to me for my use and information.

| W.S.Raugley4
1

J. D. Collins, P-205 SB-X
G. T. Hall, DNE, DSC-A, Sequoyah
D. F. Faulkner, A7-BFN
J. L. Springer, 9-111 SB-K

,

J i
'77fjTMS:TLT /

j cc: RIMS, SL 26 C-K |
R. R. Hoesly, 9-113 SB-K, . - .

J. A. Kletebo, W12 A8 C-K
,

S |
;

M. L. Rayfield, P-104 SB-K
, i

J. P. $tapleton, DNE A10 Browns Ferry
,

- +- '
D. W. Wilson, DNE, DSC-A Sequoyah : J. ..Principally Prepared By: T. M. Shea, Extension 2672 p.y;-
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ITEM 10

Describe the extent to which different classes of cables were intermixed
within a conduit (e.g., V5 with V4, etc.).

'

RESPONSE

The design maintains separation of.the cables by voltage classification.

Design Input Memorandum DIM-SQN-DC-V-ll.3-5, issued March 13, 1986, to SQN
Design Criteria SQN-DC-V-11.3, " Power, Control, and Signal Cables For Use In
Category I Structures," states that cables routed in conduit shall be
separated by voltage levels with two exceptions.

1. Cables of different voltage levels may be routed together when a piece of
equipment has only one conduit opening. These cables should be separated
with respect to voltage levels as soon as possible. Generally .these are
very short lengths (less than three feet).

.

2. When the circuit protective device in a radial feeder is capable of
interrupting both power and control circuits for a piece of equipment, the
associated power and control cables may be routed together in the same
conduit.

This DIM was issued to formally document the requirements for separation of
voltage levels in conduits which had been explicitly stated for cable trays.

'However, the design reflects that the same voltage level separation has been
maintained in conduits as in cable trays since the May 1971 initial issue of -

the design criteria (SQN-DC-V-ll.3).
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