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1.0 PURPOSE

The purpose of this procedure is to provide a method of splicing cables on
inboard and outboard sides of the electrical penetrations mounted in the
reactor containment vessel walls and cables throughout the plant that are

to be spliced.

2.0 SCOPE

This procedure includes splice details and requirements for non-CSSC splices
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,
Nuclear Reactor Containment Vessel, Electrical Penetrations; plant:
Sequoyah #1 and #2, contract 72C61-75164 (TVA) (for 6.9-kV splicing

only) -

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

' Westinghouse E2492 through E2506

o

D. G-38, "Installing Insulated Cables Rated Up to 15000 Volts Inclusive
with Sequoyah Attachment"” J

-~

B Figures

—

Typical Butt Splice Preparation for Multiple
Conductor Cable

Cable Splicing Dimensions

Multiple Conductor Cable Splice

Butt Splice Single Conductor Cable

HMultiple Conductor/Single Conductor Cable

Multiple Conductor/Single Conductor Cable (Cascading)
Multiple Conductor/Single Conductor Cable

Multiple Conductor Cable-Shielded without Drain Wires
Figure Multiple Conductor Cable-Shielded without Drain Wires
10, Figure RAYCHEM Thermofit Cable Breakout Table

11. Figure 10: Thermocoupling Wiring

12. Figure 11: Type E Triax Connectors

13. Figure 12: Type F Coax Connectors

1. Figure

Figure
Figure
Figure
Figure
Figure
Figure
Figure
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Y, Attachments

i RAYCHEM WCSF In-Line Field Splice Installation Guide 1050

2. RAYCHEM WCSF In-Line Multiconductor Field Splice Installation
Guide 1060

3 RAYCHEM Sleeve Selection Guide
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4.0 DEFINITIONS

Cable Qualificavion -~ Cables shall be considered qualified when the con~
tinuity and megger tests have been completed in accordance with MSAI-12,
These tests are to be accomplished after the cable penetration splices

have been completed.

CATEGORY 1 STRUCTURES

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

l. Auxiliary-Control Building
a. Control Bay Portion
b. Auxiliary Building Portion

e, Waste Packaging Area

d. Condensate Demineralizer Waste Evaporator Building Portion

2. Condenser Cooling Water Pumping Station and Retaining Walls

&, Diesel-Cencrator Building
3. C02 Storage Butld;;g
6. Refueling H-tgf Tanks and Pipe Tunnels
7 ' Class IE Electric.]l Systems Structures
8 East Steam Valve Room
9. Essential Raw Cooling Water Pumping Station and Access Cells
10, ERCW Discharge Box
5.0 RESPONSIBILITIES
A. The cognizant erginesr shall be responsible for all decisions concerning
substitutions and deviations as outlined {n this procedure. He shall be

responsible for preparing the workplan and indicating the need for QA
inspections

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

€. QA inspectors shall be responsible for inspections on all CSSC equipment
and where stated by the cognizant engineer in the vorkplan,

wd=

' 3. Auxiliary Essential Raw Cooling Water Structures
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6.0 PROCEDURE (Cont.)

6. Prepare the individual conductor lengths so that the butt splices
are staggered. Remove the insulation on each conductor to one~
half the length of each butt splice sleeve.

' & Crimp the correct size butt sleeve to each of the conductors.

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

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

10. Center the RAYCHEM 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 RAYCHEM jacket over the splice as shown on Figure 8 and

shrink in accordance with the manufacturer's instructions.

7.0 INSPECTION AND DOCUMENTATION REYUIREMENTS

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 other
splices may be Inspected by the cognizant cnginci? or wvhomever be so des~

ignated in the workplan,

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

t

I or an equvialent and contained in the applicablé workplan. Also, the

cable pull card for the applicable cable shall have the information as

given below entered on the back of the card and included {n the workplan

at the time it is submitted to document control for documentation.

This cable has been spliced in accordance with MEAI-7 R _

Under workplan
Work Performed By Location
Electrician Box or Part/Col/Ele
Inspected By
Electrician
L
Inspector Date
Foreman
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STANDARD IN-LINE SPLICE BOLT-TOGE THER CONNECTION

. Expanded Nominai Appication Diamater

M Mazmum Wali Recovered Range For inContsin-
[ Expanded ID | Recoversd ID Thick ness Wil Standard ment Applications

N As Suppiied | At Hesting 220% Thickness Longths Minimam | Maximom
WCSEO N 2% 0% 22 o8 s 08 4
WCSF- 1188 %0 s 2 09 - 13 N
WCSF 2008 7% 200 03 KT 6.9.12 n 40
WCSF 3008 1.200 300 D4 a7 6.9 12 2 80
WCSF 500-M 1500 500 o8 a7 6.8 12 55 1.00
WOCSF 8508 2000 550 o8 a7 6.9 12 n, 130
WCSF-1000-M 3.000 1.000 o8 ! T A 12,18 110 200
WCSF- 15000 s * 500 08 Kt) 12,18 185 3.00

-

SLEEVE #1 -
SLEEVE #2

e e L

.
e pr—— -
¢ »

et b e o

NOTES:

1. Select sleeve no. 1 with » maximum application

2. Use sdditionsl sleevels) no. 2, if necessary, 10 build
up the wire diameter to the minimum application
dismeter of the no. | seeve wiected.

3. Use of largest size sleeve that will fit & ghven wirg is
recominended 10 oDt maxiemum as installed well
thickness. .

4. Spiice deers length wiected should sllow for 27
Minimum overlap ONI0 ware ingulation,

:-‘J—.A° ;s
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@ Cnmps centered. Crimps may be off center BUT

KOTOFF END OF WIRE BARREL,

@ Vire sus being used matches wire size stamped on

termunal splice, and ool

Vire 15 cisibla through inspr.ztion hole of butt sgplice,
and cxiends Loyond end of terminal wire barrel,
Insulation does not enter wire barrel,

@ On paralial splices, tare wire ends must be flush

with or extend slightly beyond end of barrel,

e -

PARALLEL SPLICES

(D Crimped off end of splice or terminal,
@ Wire size lising used does not mateh wire size

stampod on terminal, splics, or tool,

@ Wire not inserted far enough In terminal or splice,

End of wire must ba visibie thiough inspection hole

of bull splices, and exitend beyond end of terminal
wire barrel, .

@ Insulation entered barrel of umr or splice,
GTH.

CHECK FOR INCORRECT STRIP LE

@ Excescive “flash” on terminal or splica Indicates

wrong wire, splice, or looling combination was
ueod,

© Nickod or mABing strands.

PRE-LISULATED DIAMOND GRIP (PIDG) ACCEPTANCE CRITERIA

OV 2w 1Y e

Crimp properly pleced on terminal

-

Insulation erimp holding - gripping
Wire flush with tongue end of wire b

Proper strip length - wire barrel + 1/32-inch minimum to 3/6b-1nch maximum

Proper terminal for wire size (Example: AMP 22.18 for AWG 20)

Proper crimp die used on terminal (1 dot-red, 2 dots-blue, 1 dot-yellow)

not cutting
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LNITEL STATES GOVERNMENT

Memorandum TENNESSEE VALLEY AUTHORITY

TO . Those listed . ' 843 '86 0626 931

FROM : W. S. Raughley, Chief Electrical Engineer, W8 Cl126 C-K

DATE : June 23,1986

86071650840

SUBJECT: ELECTRICAL ISSUES - CABLE SIDEWALL PRESSURE (SWP)

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,

General construction specification G-38, presently defines the procedure
for calculating the expected pulling force to ensure that cable sidevall
pressure values are not exceeded (section 3.2.1.6). These requirements
vere incorporated into G-38 as outlined in Attachment A,

In July 1985, EEB-EP 22.29, "Procedure to Determine Acceptability of
Sidevall Pressures Exerted on Clase lE Cables in Existing Conduit
Installations at Watts Bar Nuclear Plant," was written to determine if the
maximum allovable cable SWPs had been exceeded for Class 1E cables.

A design calculation to determine the acceptability of SWPs exerted on
Class lE cables in existing conduit installations at Watts Bar Nuclear
Plaot was initiated followed by a sampling prograa involving approximately
10,400 conduits. Screening calculations [Reference WBN Document "Sidewvall
Pressures of Class 1E Cables in Conduits™ (B43 860310 936))] reduced the
number of conduits to 1914 which were considered potential candidates
for high sidevall bearing pressure., From these 1914 conduite, a field
inspection team consisting of OE, OC, and QA/QC personnel conducted a

= valkdown of 778 conduits to determine the worst-cases and selected 82
conduits for sualysis. The 82 conduits consisted of approximately 20
conduits each from voltage levels V2, V3, V4, and V5. Conduits from
voltage level V1 were not considered as tlere are no Class 1E cables in
voltage level V1.

Based oo the isometric sketches furnished by OC for routing of these 82
conduite, tension and SWP calculations were performed analytically for the
cables in each conduit to determine the worst-case SWP. The calculated
SWPs vere compared with the SWP limits recommended in the construction
specification G-38, It was noted that 21 cables in 12 of the 82 conduits
exceeded the SWP limite.

TVA cable SWP testing has just been completed at Central Labs, raising the
cable SWP limits well above the present limite shown in G-38, which will
eliminate the SWP violations at WEN., These results are applicable to the
other projects provided you fall within the vorst -case limits,

Each respective engineering project, with the exception of WEN, 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
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Those listed
June 23. 19“

ELECTRICAL ISSUES - CABLE SIDEWALL PRESSURE (SWP)
The fragonet for resolving the cable SWP issue is Attachment C. This efforr
should be started immediately to expedite completion of the cable SWP

issue. Please submit your fragnet to me and the Project Engineer by
June 23, 198&6.

W oS

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.

Dic

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

046162.03
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BQN"(CP 5-27-70), WBN (CP 1-23-73), and BLN (CP 12-24-74)
& " 5 Electrical Cable lssues

Issue: Cable Sidevall Pressure* In Conduit

DNE Document

fise Frame  _ (Bection)

—DReguirement

7/25/73 to C-i8 x0 Maximum force mot to
10/22/75 (Sect. 3.1.4) exceed 100 times the
radius of curvature
expressed in feot
10/22/75 to ¢z Bpecific instructions
9/15/85 (Bect. 3.2.1.2.¢) from vendor or 100 times
bend radius in feet for
thru C-38 RS small iost. cables and

(‘.‘t. 302.10’0')

300 times the bend radius
in feet for shielded
pover cables

$-15-85 to SEN-C~-38-5, same as
3/17/86 C-38 R6 (Bect. 3.2.1.6)
thru C-38 18

(Bect. 3.2.1.6)

WU CON required to calculate
WP,

Use vendor's values, or
300 1b/ft for power and
control and 100 1b/ft for
signal cables

*Not specifically called cable sidevall pressure (SWP) until C-38 R6

(9-15-85).

066118,03
54/:%&

3
.
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BYN (CONST Permit 5/10/67)

Electrical Cable Issues

Issue: Cable Fidevall Pressure* In Conduit

»
DNE Dccument DN
Iizme Fraze —DRaguirement
5/10/67 to C-4, revised Bo specific
1/9/173 12/15/69 axd requirement
sarlier
revisions
1/9/23 to G4, revision Max. strain at
1/15/86 dated 1-9-73 & bend pot in
(Sect. 3.1.4) excess of 100
times radius of
curvature in
feet
1/15/86 to C-38 17 and 28 XU CON required
3/‘7/“ (‘.cto 30201.‘) to “1"‘.‘. m

"Hot epecificall
(9-15-85).

066118.03

£/12/9¢

Cus:

Use vendor's values
or 300 1b/ft for
pPover and control
cables and 100 1b/fe
for signal cables

y called cable sidevall pressure until C-38 &6



1.0

2.0

AITACHMENT B

PROCEDURE TO DETERMINE ACCEPTABILITY OF SIDEWALL
PRESSURES EXERTED ON CLASS 1E CABLES IN EXISTING
CONDUIT INSTALLATIONS AT . NUCLEAR PLANT

ISSUE DATE:

REVIEWED BY:

APPROVED BY:
Chief Electrical Engineer

PURPOSE AND SCOPE

1.1 Purpose

This procedure establishes a sampling program to determine
vhether maximum allovable cable sidewvall pressures (SWP) have
been exceeded for Class lE cables in the environmental
qualification program (10CFR50.49) at __NP. The procedure also
provides the methol for resolution of any SWP violations.

1.2 Scope

The sampling program will be limited to Class 1E cables included
in the environmental qualification program (10CFR50.49) routed in
conduits for all unites. The sample shall include a minimum of 2
conduits per voltage level per unit.

PROCEDURE
2.1 DNE shall:

2.1.1 Obtain a listing of all Class 1E cables in the scope of the
envirommental qualification program for all units.

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

o & 026125.02



PROCZDURE TO DETERMINE ACCEPTABILITY OF SIDEWALL
PRESSURES EXERTED ON CLASS 1E CABLES IN EXISTING
CONDUIT INSTALLATIONS AT NUCLEAR PLANT

2.0 PROCEDURE (Continued)

2.1.3

2.1.4

2.2

2.2.1

By analysis of conduit lengths, conduit sizes, cable weights,
number of cables, and maximum allowable pulling forces, and by
use of G-38, Appendix F, reduce the conduit listing to a set
defined as those conduits containing Class 1E cables whose
maximum allovable SWPs have the potential of being exceeded.

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

Field inspection team shall:

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

© multiple bends -~ more than 360° betwveen pullpoints.

© long length - greater than lengths in G-38, Appendix F.
© high percentage of cable fill - greater thanm 302 full.
0 elevation changes

The field inspection team shall keep records on the pnumber of
conduits walked down, those with a potential of exceeding SWP,
and those with the potential of exceeding SWP which did not
meet the above criteria.

B 026125.02



PROCEDURE TO DETERMINE ACCEPTABILITY OF SIDEWALL
PRESSURES EXERTED ON CLASS 1E CABLES IN EXISTING
CONDUIT INSTALLATIONS AT NUCLEAR PLANT

2.0 PROCEDURE (Continued)

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

NOTE

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

90° Norizontal
Bend :

Pull Point

4%° Vertical

90° Horizontal
Bend

Conduit MNo:

Figure 1

- NK19% An



PROCEDURE TO DETERMINE ACCEPTABILITY OF SIDEWALL
PRESSURES EXERTED ON CLASS 1E CABLES IN EXISTING
CONDUIT INSTALLATIONS AT NUCLEAR PLANT

2.0 PROCEDURE (Continued)

3.0

‘.0

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

2.2.4 Provide pull cards and cach 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 maximum SWPs obtained from the
SWP testing program.

2.3.3 Document the sampling program as a calculations document, as in
0“’07 -

CONCLUSION

3.1 1If vno 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
vill be required.

3.2 1If one or more violations of maximum 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 cf the problesn.

REFERENCE

OEP-07, Calculations

-4~ 026125.02
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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:

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

0 the number of turns between pull points in degrees

0 the estimated distances between pull points

0 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

0 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. MWork orders are not QA records; consequently, they are not
readily retrievable for every cable puil. As discussed with your staff, we
believe these work order samcles are sufficient for the purpose of your review.



| 284

MARCH

i e2 J° | -21 mawk 1-2\ s3hed
LY ELEAN SIPrA s W Sk Wﬁ ﬂuﬁ(iﬁc&. 29 0#%60

AR VA '
o @ Rsocn Sapoue Sepwn prpIPv A Nt cwsipewiw\at 2)99)

./*v.ofzb.ﬂs 2 ..nfn\.uloﬂ.nm NI3 4% ade.\. svg - 1200) p oM

I Contetnd o 2P TW) 0TS NNIT A nuxoo,ﬁdc.\ar..u PP YIS - LLbb d™

.f&f!ﬁ.’gu spiIs43) 002S 23 sox EE LA (ﬁ#ugav propved WSSV T - LbHIo Ed™M

sgre\32q Pr4st) SUR|S A4 ~IMED Ui S et SR 29 4s"WwW
VA9 RSOTT S\ Vr 3° be*d*sgzaiﬂ .*Cdic\&ﬂﬂ.ﬂﬂﬂlﬂﬂdﬂﬁsm Jﬁ*dﬁﬂ.ﬁ *J)O

B S

iﬂkﬁ‘ﬁvffaﬁvcu fr)uﬂnwi.ﬂw .f(ﬂﬂ..du( *ﬂoa. PV e 40#.6..uﬂutnm5 GUJJ‘OU m.(faad\*'((d

LOU '(rﬂu)d(f’)-f(,.) 01«92W o+ -3 % M{m»\uﬂm r!&/&. N> I QO Uﬁcﬁ.gm 4\ b
r =3oog
$359] 10 'suoildadsu] ““Niop 30 uoridrionsa( e eE Taquny

daag

<2 Jo L adeg
@Nﬂo_ ‘oN ue1dyiom

SNOLLONYLISNI NVIANAON

9 “adYy
Z 3o 7 334
01 INIWHOVLLY

yyvy ATy . LTIV

3



e s 29 SGPUT 23S

—— sz
3© nma%%ﬂadl.,vm

SPPRAE S0P Si-31u3W 293 ‘fi-Tvy 3w
%ﬂﬂ\.’dﬂ.d«:mo%om1§o sdqys2ay lwﬂm.mﬂvuﬁ_.m.vl Frpuoy 23Ty €

oo st 4

—0 sy MO 5 W PYT \‘?\\\x.\kx\
4
b

SLb-€8 " Lgﬂﬁaﬁ(%&g\w.mfuﬁ efep P-IYZW

>%ed ¥a2pLL 27°S

+2d T.upllnll‘ : 4 el
S99 -1y 3w © S} =0 21923 .|90w 22d $31920 iV AL S AT _p

30

Il‘lln#d \ 5 7
PPV L L, 0*.E4m&\||¢ﬂsiuﬂu.>ﬁ p.tﬂ%& 204
3 w.wo.z.wut.u‘ g UmJ&.U ﬁ‘(co +;)‘mv((v\u

wv,».ﬂA(rJOn/ Finsss4 0 3
W d bGsesaq - wetqo

,)ﬂso.:.i. 9V rf:ﬁa Lo.,w. 10».3#?; s S

SUAINALSV T AAON)

$1s9] 30 'suoridadsu] Taop 3o uotadriosa( o Iaquny
daag

€T 3o -0\ 28eq
B2c01 -oN ueldjion

SNOLLONMLSNI NVIAXHOM

9 ‘Ad3Y
z 3o 7 3%

r'| ol INTUOVLILY
MR 5 atn. Sar—— . e e w ASeiM
e



e L S

c.bc,\u.ow /Ju.\c/u»/\W .“u%g
e ST PE WY SR I

e ———————————————

Q‘umv\ﬁ \ﬂUﬂV-tlﬂNﬂlMMWHH L\\»ViV h\J“U
LT u¢u£

Sem— bt TIPS omr_m/vv}w WIUp <\ -1u3W
533 w00t i SreAt 37 v $2090 o 5715 B WR) § 5;\@&4 g

Z o
\NVAWVumde\\\ vfwﬂ\ﬂﬁﬂ < A7 mAN“u
2P W~ 1Y BwW 294

L nwv‘wm.umn.ﬂ,*l ﬂ MAUNTR IR o

I 2 19921\90Y ~vrd

7

A A A
3600 w2pW 22% Ts323U4s Py

.W&b’nus}l‘/).\a 220aa
l..'.vln(.ﬂc\u *Cdﬂ..rvﬁod ™+ ﬂvﬂw\;oz

2
b W TP s ataarle L) 4z$0(/ﬂ U(OCS‘@AV .W.V
%)
up “jdopm Jo votradraosad i - daquay
doasg

L-xb 3w ® S+t
w0 pleewep SwdTy b

LI

§31sa] 40 ° suo1309ds

e ——————————————

—%1 3o 2-0\ 23ed
82201 "°N uedyiom

SNOTLONMLSNI NV dDRHOA

2 aw T |
: o 23101 2deg

ot INAHHOVLILY
_a1) aaed - ol-A¥

30



4 7
, v \
% ’ / |
2 “ %
. %
2 : /
7 s Y
N / / & P
s 4 7
’ N ;
? %
; %
m 4 % R
“ v % ”
] : 2 |
? s #.\ N
\ |
J “ “ N ~ * \
i “ /4 X 3 .
/ / _ )
% AL S
4 213 W 31vd . . .
iy g e R M s W
/ posop ST SSay N a1
0240 LRI $IA? Of Vo1 TR Baces n
: N A S
Anb FApUOY 4t % Fopuneq  305QY At C/\B\tw |
z’. G} oo J0Ymo oL kawm'om_zyq |07 yoal
g s o oS LT W TR o
Fuawnde( ‘3o uotadiadsaq uMWcu:m_z
i

.
>
§ il

[ HPE LAY,
8 SR R

T feimeystany %

jo ¢ o%ug



Al-19 = Part IV
ATTACHMENT 3,

Page 2 of & ‘
Revision 3 ?l \

Uorkpln Io
‘Page -4

f4-054(

Descripcion Ref. Document
Taq out 1-FCV -81-q  Baltery Bd - B 20 ySN-¢81-2
i > 1-FcV~ §7-10 Bo&}rry Bd 1IL-B37
I -FcV-87 -1l Bofley B TL- A36
L_¥+ cables \3u42B W3ys2 B IV34eZB ot USN 1630 - SI
3?) 2_780 [ AAA ‘}\0'\0‘ quup Bldq\ Coq an to sm\no{F belou.

e

ﬁ« 3/23 IV34L3B

f \emoo\af\ V reﬂ\O\JC c_a\a\es Leom Cor\c\u\'\'r\ bcxcl:

[*o coble '\‘Io\\} NZ-B.

| ‘
}Repw\\ ca\a\QS n ch\»\nC\‘Ot\ Lmlr\'\ CO\)\

dMA

aJdvd

MU B M3UTRB M3 13 B _pec M 4AT d. QR regd.

2<0l

LY b'_ OI

e WP



s A

R : AlI-19 - l'u'- "l‘ _.

| ,:..J.ﬁ‘ hi‘\a o™ o u’ :
WORKPLAN INSTRUCTIONS # “w« 0. ° A 4l At
Workplan No. \O3 2
Page || of 23

‘;‘L':{:_‘_r__ Description of Work, Inspectiors, or Tests
ggé?wszb;\&l\ea
l. The Elechvical foreman s vesponsible For all QA sign offs asseciated
with s dashuctron.
2- The Electricel foreman 15 vespomsille feo o‘b‘\'lvv\ma (each m? paamits
for all ctable nstallatrmen. (Physc-13  Adwcament F)
3, The Eleetrtcal Geman is resgensitle for W}Q%VM? Hhat all _emdulet
tovirns one tcastalled o fden cable dastallatren s templete . Sece
Werk Insteuctrsns st<p G Lor sign o 0e- e

4. The Tlechneal -G,u,mw\ \S vesoeuslhle Co e

Q\f,h»'v\;..% all scafh\d r‘>v\m-’4s
areded Lor Ceoble vasdalladven,

5. Thwa €\echical Soveman 1e repgensikle Lo oYt

: % <\l
%gfxocgs. Qoqw;1m‘&’ ﬁnwuw do pans c-g_ i‘*L

B = 6 ﬂ\Lﬁ&iLblLﬂ\ Coremzn = \eapn\s- ble c""‘ -denay "“g ‘\'\L rt»rnour\\ CWM

SNV (¢ AAAA h.&utm\’u Senyice OF‘% ('/OL S»Tlsﬁm Ay, ONLOLS nea\g,

——— VOIS,




ANT——

« Opv L) @

ot 1l
¥\ 2 Wiyl @
< 9 Wyl
21 9 W @&

, v hewl el
y@hew! @ -
, 9 3Shew! 7%l .
rdLshewt (s .
,goshell (el .

(m

; £¢er+d4-bs 35\ uu,ﬂ«ﬂwyu -yt (9
L <mmvmc: « 9 Wyl (M
 hShewl _.nnc.. IvL wa (!
4 reshew (€ 2 o Oyt
, i obee W foel . WSS
A e wi (bl s O 557! @
geor I3 +d pappo —e  hiSSJ B . ouess g (e
Zhewi(st  gpeewer o s ssul
/[heEw! € .w.nE_ (r2! . Lg SS W
oRhsw((zsl - s82zy (. 7es3l 06
F2hen! bl paREL- . SESS U (b
_ F2SheEN 8_ olLL p I G, vEsSsl Ok
| FehheEN mwz e p 1N (@ 4 cf 5SSl Gb
R - QuLhwl (@ cisLy an (@ ae STl E
i | “ShLhewl (LAl e 2Lt A (e ., 1€ §57d) (b
. 0 . ‘gelhtul P o | B o 55 14l @
_t i gzl (G . 18¢ M —2-65. 1) (b
1y | . ‘QiLheul bl . 298¢ S @ B
| B % ﬂogﬁi— e, | _O,n r B ., . 2 G5 91 (8
AR ) d.ﬁ.n ..nz Lo ligplaa[ o | ojsa S5 B
—.ﬂvﬂn— L ) nee—._ 9.., ‘ ,.S,,mm 14\ c..
?x&u i \ ot tc.r— o) n.f.: a-
. * A 4

-

1

’

o Aot

Ql 55 14!

21 55 Y
Sl g5 241
\\ 5741

(s
(28
(3
(8
(6L
(8¢
(74

(%

L0 55 749!
80 52 14!
LA ss M
920 S9 141
SQ S5 W)
po 55 14!
€2 5SS 1\
2055 9!
19 8% Id!
906G 14!
Ql p2 14!

(st
(23
(st
(a
0
{

Qs e Wy (7

¢ A

’

’

.

'

L]

’

8 e Wl (2
LY v W (%7
A YE Wl (2
SyvEwmt @
b e W
<t ve Wi
Zp v Wi
-¢ dam_c,:
b dm LWy ?m

(22
(12
(©?

c.m

Omc.rt: (a5

., St P
. pE P Wi
« €% VE WL
+ 26 VEWI
o 1T VT Wi
sy 0g DT WL
e b7 PE W
e 987 DE WI
o« gLZ DT W
. ®¢N¢mr:
« 8 52 bT W
» § €2 T W
« 12 PEWI
« 9 LI pe W
o € gl PEW
«8 O VT W
« 9 80 VE W
¢ 9 Lo be W]
« @90 bs Wl
o H 50 PE WI
MR CRARL
¥ co bE W
' ¥ 2o be W
« V1o % Wil
¥ bb £t Wil
Vip € W
vep EE Wl

B . ]

(75
(55
§57

(25
(13
(o5
(b
8y
(¥
(7
(sp
(%

v cc.mm.i___ (2

|
Jedgs Wi

oV P8 £ WI
Vg e Wl
o Y2388 W
. Y18 SE W
« Y O3 T w!
e 1S1 € W
¢ L0 7€ w
s 0072t Wi
o bb 12w
. 8b 1EWI
« Lb
«
e« Sb
« bb
¢ th
v b
o 1V
o 9b
v U9
¢ 29
» LB
¢ I8

1g W
)€ wl
F
re Wit
e W
| € Wit
lg W
1€ Wi\
1€ Wi
1e Wi
g Wi
le W
s Wi

« S8
¢ v3
LS
e 2%\t W

. _ow
*

1$ W

lg Wi

(8T
(2
(7
(st
(v
(2
(
(z
(o2
(b!
(&
(©
(N
(51
("
(4
(21
(n
o
(b
@
(L
O
(s
(v
€
Q

_nt;i

a

wi# D32

'Dnn- LR 2N |

f

-2 73

~
. — o —



SQNP J
k- MSAI-4

%
< Attachment 1
»m324\f3 Page 1 of 1
- Rev. 5
ATTACHMENT 1 —
CA INSTALLATION DATA SHEET
. |I0329] 4in|83
gt of F A\MDaA21 3 Workplan Number \OA+47.
\= “Or\ GA/@J C;Z]CZ+
-~ 20| SQ-FCR-
nNES /ml AR S8 2089

€\. 122 ,_,——-l SQ-Fce-1845 \
(1M3237 MC 3535
. _1m 2241 B\ i \M33248, =
iy @nx-s, LT-8, JA-B, JF-fSE-B 1M39598 )
; , : {,

feom.  T45403)) Q0(9, 249 A3COT022 1S4 40 300U 00 Jro_cempazr 1M52 g18

) i
a /¥ [T

1-L-871 Pal 9

XA S
E\."06
No. of Size of Type Insulation
Conductors Conductors Insulation Voltage
|-4c #10 AP)( M T bed
Cable IarK_ w = D[I 7 Py i - ”‘-—‘ f
226.0' SQ-Fe R~ 201y

laspector Required: />{' Yes /___ / No

et: Foreman to cc,mp lete below if no inspector is remurui

4

~ Cadle released to pul’. as routed. Reel Number Hﬁ@ 2 0%

or Contract
i Number
¥ s l M_ o s
% gndture Date

% Verification that cable is pxl ed as speutx(d above.

&>

e 0t 2/9/5/

850 - 44.0? b & — - Signature 7 "Date

™
-
- %3
e -
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Attachment 1

P;;:cl erl.:}_ PAGE 18:2L OF 2
Rev. §

ATTACHMENT 1 _ -
CABLE INSTALLATION DATA SHEET 10328 4/fss

Workplan Number |\ O4+44

a \-M-\0
NCS
i\ '-“.'..,2 -‘;:—':-:‘::":':,“'S -~
IM 22413, \M233280, \m33298, \Im3320R METSIETE
‘:‘ N2-B NX-B, LT-3 JA-8, VDF-8 . "MCBSBSB
24
1-L-ST1 Pal 9
Te
XAS
£\.100 Ty
No. ot Size ot Type Insulation
Conductors Conductors Insulation Voltage
[-4C #1106
Cable Mark WED
22¢.0'
duit
h
lTaspector Required: /37 Ye: /[ __/ Neo
PIE: Foreman to complete below i° no inspector 1s required.
s Cable reieased to pull as routed. Reel Number
or Contract
Number
A < ~Date
« Verification that cable 1s pulled as specified above.
WP_'0324

’lcz 13-44 OF 223 -

Signature Date




ACC. NO. FOREMAN —a=t DATE v ENGINEER

ap——

Y - W ————— e N ————

CONDUIT AND CARLE SCHEDULE SEQUOYAM NUCLEAR PLANT

—

CONDUIT Om NO. TYPE SCALED
CABLE 0, CONOUIT SIZE COMDA. MOM CABL ~AENGIM  EEYISION
1M 3413 B CaBLE 1-7C 10 WFG\*™| 226.0 ROO

VOLTAGE LEVEL 11
FROME 1-M=]C,NCS,7T32

TO: 1=L=5T71,PHL S.XAS,
FOR: POSY ACD S

IM32978, 32988 ~
ECM L5200 S8 -FR-.201¢

CONDUIT ROUTING 2 C61ByMCI59R8 , CONT CARD 2
TRAY ROUTING: N LY -8
REEL NO, SNP s+ SNP —t ONP__ : FIELD CABLE LENGTH___

ACCe NOw_ v FIELD CONDUIT LENGTH I

————-— ‘__ vy FL ’

ACCoe NOu_______, FOREMAN_ —w» DATE — ENGINEER __ o

i > 4 » 2 2 g s v c. .
—
CONDUIT AND CABLE SCHEDULE SEOUOYAM NUCLEAR PLANT v !
——
CONDULIT OR ND. TY PE SCALED

COMMIITY ©CT178

-CAE MOao LO70UIY SI2E CODL MCw _AZL.,:; ~LENUGTH  BREYISION

1M 3617 B CABLE -7C ( FG

VOLTAGE LEVEL 11 ' " - v 226.0 ROO

FROM: 1=M=1C,HC5,732 f
TO: 1=-L-5T71,PNL 11,XA5,706 \‘\ |
FOR: POST ACD SMPLG EC? {

CONDUIT ROUTING: 1M33328,333105, 33298 CARD 2 !

TRAY ROUT ING: MNZ-8 NX=8 LT =8 S& PR aou{

REEL NO, o, SNP______, SNP_ 1ELD CABLE LENGTH

ACCe NOo_____ v FIELD CONDUIT LENGTH 1 3

B e — Fk ’

— 1

ACC. NO,

M FOREMAN ’ DATE r‘i(':‘vF’D

)32 8

- 23
CONDUIT AND CARLE SCHEDULE SEQUOYAH N ]
DUIT AND CABL - AGE 2 /7 OF ,

CONDUIT OR NO. T“' SCALED

CABLE N0, _ CONDUIT SIZ2F CO'D.. “Cv CARLE~ _LENGIM SEYISION |

TR T TN CABLE 1 = C T wEo 1) 225 .0 ROO !

VOLTAGE LEVEL 11

FROMS 1-M=]10,NC5,732 ( ‘
TO: 1=L=5T1,PNL ©,XA5,706 N |

FOR: POST ACD SMPL!

CONDUIT ROUTING: 1M3330R,2329¢ al CONT CARD 2

TRAY RUUT ING: NZ =+ "IX=B LT -R SQ F:L»Q 23’#

REEL NO NP enp FIELD CABLE LENGTH 1

’ ] m———— ¥ PE————— | I

CONDUIT AND CARLE SCHEDULE SEOUDYAW NUCLE AP PLANT

{
CONDULIT OR NO. TY PE SCALED r !
CABLE MO, CONOUIY SI2E COMD, o CASLS ~AEUGTY . REY1SION "1
1M 3423 8 AR L 1~ ( 10 we(=l) %00 (K
VOLTAGE LEVEL 11 A \1‘ |

FROM: | =M=]10,NCS,y735

TO: 1=L=5T71+P%L 12,XA5,706 1%

FOR: POST ACDC S™MPLEO ECN 152 CO 1F
" e

CONDUIT ROUTING: %33338,333)8,33299,392D8, URY = I
J

TRAY RUUT ING: N2I=8 NX=-8 LT-8 ‘32){78 —JS-‘}‘F(R’ZO'V
[ <

- 5 . \ o C B GT ™ 1
REEL NO, NP ' g e NP e , - “EN — (]

1 TN E— P p—

ENREMAM s DATE et ENGINEER



" "%' Rl ?
B3 ’M;— wumseR ncn‘w
SYS$S=""% CON~ i OLTAG

RN §8: 4 5 4n o “LEne
PR T 'uu i
3 c i conpurT or_ CONDULT ;
! 54 CABLE NO, SIZE TE™ DLJ TORS ‘iJ o LEVEL C‘BLE ONDUl SYAYU 'I
El3%m 3616’8 casce ¢3:5-1C 12 3 Xwee o3& 1 0.0% w01 conounng&x""
H ’ L . o . v 'CAAL ;t.‘ ‘d\v"f
B i~ MASTER FILE SEQUENCE NO. 97737 FROM: -
5 ' ' ) o . - 10: “I{L
o s = Tar TRR Wl e~ 7 ' FOR: DELETE : ‘zcnuzoo
T 5 ——Cinly s s o T WG 226.0 ROV CONDULTS: 1M33323, 3‘313 fszw sizsa com cno 24
g it 3 ( 44 CABLES: NZ-B NX=8 _ LT-P 4
bl MASTER FILE SEQUENCE NO. 97352 o e _FROM: 1-M=~10,NCS, 732 A :
 *N ey s e 10: 1=L=571 PNL_ 11,XA5,706 . .
tv 3 :»,_'«:;, .fc‘,:ﬁ»:- ’ : | 3 FOR: POST ACD SMPLG
‘ WM 3417 B - CASLE S 43  1=7C 10 V%17 0 wrg 1642,0_ RO1 con urs:‘_wt_',wa,‘wsdsa
b ryey -~— CASLES: JA~3 JF=38
MA 2 FI SEQUENCE N 97353 ey 2 A FR CARD 2 OF: 2 ..
;- [ WIS g f TO:_USE CARDS*182°F(
e T ] ) “ B . ~oe ...5 K % 1
f ‘1M 3418 B CRELE 43  1-7¢ 12 -‘.s'é’.'ﬂ A MGG L NESS 150.0 - ROD CONI ;!5: MHB’H 33318,33298 33258,32823)33018
i s ¥ e et e CABLES: Bl ¥ L P C,.
' MASTER FILE SEQUENCE NO. 9220T % T : T FROH: T-L=S7T1,PNL 31, an 705 ViA: 1332055 312028
b i . SR ARS S Pty TO: 1—» V- u-na AIZJ.,,ON VIA:1M32038 .
§ A T . ) b, CL R Y A K il ’ FOR: ¥ I ACD SMPLG ECN LS?QO
i. PR L I 15 12 - N 4 V: T8 S 5 G 5.7 o WGE 29T, 0 RUD CONOULT U"o 3!31'1 33‘55,,,‘54 's/uzu,znza, o
. ,‘. v - ’. C," I 2 sr-(c ‘A‘%
we _MASTER FILE QUENCE NO, 92202 3 A - FROM: "1=L=571,PNL 1 xns 706 VIA: m!}o:m'\* w‘7‘.~,--
: . 4 ' ‘ e TO: Pehi 3’ AJ)! Cnb L g XA
wi o SR FOR: POST ACD SMPLG ~:'---»r.’u b+ Gcrl LSZOO.«
F i 36208 caste 43 _S5-1c 12 11 Y weg 750.0 MJ CONDUITS: 1M33048,33128,33138 &%/~
£33 Ak sob M o - L CABLES ~ »
&:’*j ¥ & MASTER FILE SEQUENCE ND. . 92203 . SR | X, LA A o R o “  FROM:. PENT 37, Az153 698“1" ",;' %

o, T R e "‘F"~.'_A$.',§§ LI R b T0: 1-FSV~- 45‘319 uzﬂs 699““ ‘-»;:-‘( i il
M O T Y FOR: POST ACD SMPLG , SR R 901 s P . 2
A,.1HL 321 B CABLE = ~ 43 1-4¢C 10 2% .",_11.;'.'2’3 WFD ) :'ﬁ_‘.: 1226, 0 ROT"COMDULITS: 1M33308,33298, 33288, 32618 CONT, CARD 2
% | = =R R, . TR g - CABLES: “' N2-8_: NX-B__ LY-B s :

‘14 = MASTER FILE SEQUENEL NO. 97332 T T j FROM 1-&-1; NCS,732 et
£ BB SRR U Ly e T0: 1=L=571,PNL 9, XAS, (J6 L
gt g wlh R R .,f,..'\: "?t?‘? SR - AR g __“' FOR: POST. " su;\x, 2
: 218 CAsLE &3 1-4c 10 . Gt Lo B WFD 142.0 RO COND V.ra. n:z& 5841
; ‘f’ < * Foy R - "y ": : CABL JA~ ”‘.E ~-B
- ‘ msr(e rm_s QUENCE N0, 97355 kT A% LAt FROM: _CARD 2 OF (2 s( ™ IF, :
X e ; sy st - = . 103 USE cu,s 182 FJR_COPPLETE ROUTE g «
N4 m Y S BEPT T H.:‘t'-m;q*’ ;@%f}’ “FOR:" PAS. An & e FORGIB4S!
3622'8". canig e LRACH :¢-» ucg ISQ.Q RQQ..EQNZ‘.’IIS._- :«m:w:zswa..mnmzaza.um.:zoa
: ‘msvea FILE SEQUENCE uo.‘ozzos. A t;ﬁp .-»: :-‘ ,Rr.-ql 1-L-571,PNL'9 us‘rod'vu'mszoze):szooa
- : ﬁ-s"*‘"v Ak S 101 1-Fsy- 1*-141,1\12&&.19 MRS
et e oy R S s T oA ru. POST ACD SMPLG g FUs 5C"~‘—52°0'
" R e z .o aoxiconm I1TS: 1M33338,3331853 299 3288, CONTHCARD
P | W i ol LABLESZ . ! NI-B . NX-Bsi 4 =
s o FROM: -1=M-10, NCS 732 iz
. 4 4 Mgttt R A 70"1 L=571,
3 s o e » x: 3
R ol Eronijrost ach 5w
» : A j 3 > oS - -~ ‘
T e e
e ———————— S
T T e -



t0: 1-M-10 RISER

CONDUIT ROUTING:
TRAY ROUTING:

’

for: IM34I38B, 34178, 34218,34238, 34238 34058

2

. REEL NO. SNP SNP FIELD CABLE LENGTH ;
e FIELD CONDUIT LENGTH | A Fl
\ N Z o t _l‘..';_r
¥ FOREMAN DATE é = Y ;;
: : — i
':f_ s
i wp__ 10328
N
.:,‘ PAGE 19~ 106 OF 23
a8
o !
- St
e ’w>“

B &3 LA
% o FAd

B
|
S
1
i ,
Il P
| ¥
| &
1|
j
. |l
|
|
|
CONDUIT OR CONDUIT NO. TYPE SCALED :
CABLE NO. SIZE COND MCM CABLE LENGTH REVISION |
t "
JM3459 B 3T O cocN 0.0 ROC :
E
VOLTAGE LEVEL: 1] \ .208%
N ~ - s -F(,a z
SN faom: CABLE TRAY( JE-8) 7¢6 i 4
TSk \ I g
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Attachment B Page 47 of 67

Cable Installation Data Sheet for Class lE and Associated Circuit: Rev. 8

an lo/schedule, and/field way
& | v re/56
Qgﬁizant Engineer 7 7 Date

TO BE SPECIFIED BY COGNIZANT f?FINEER: Maximum allowable pulling force ag lbs. (6.2)
Minimum pulling radius inches. Minimum training radius 8. inches. (6.1.4)

'.}‘ Calculations complete for route specified per
.1} begin installation. Verified by:

/
v

/3,

l. Cable released to be pulled as routed. Verified by: %‘M | LYz,

Inspector Date '

Reel or Contract No(s). j‘,(/ﬂ??«ff¢6’/?j'l/(’4k//',€ SOAL-527337

COMMENTS : X _SEC ATACHEDVEOR  MAPF  FoR  SECTIONS &F ROUTE
5"

*NOTE: FOREMAN TC FILL OUT FIELD CABLE LENGTH.

No. of AWG/ Voltage
Cable No. IPPSC2Z B Conductors 3-/C wmom 2/0O Level /S
Type Cable Field Cable 2 :
or Mark No. (JAIR-/ Length* X7 O £t. M / 3/2_5’/86‘2

Foreman / Datd
From: 67200 %’4 sb R»RD B-B Pl (8 L~ TAI2 £ 7-’%
To: OENTRIFUC AL CHARG 1 & PP r1 7R !é—& UA{#. EL 69
Y For: CENTRIFUGAL cild gr1lG PP IB-B g ’
¥Iray and Conduit Routing: IPPsS62 B

PARTIAL SICNOFFS (Mav be Continued on Back)
FROM TO , INSPECTOR SIGNATURE | DATE

TBL07 ASES xS, /WW'”r‘afz;Mﬁ“—‘Z%gfL/ GYZ5C
TB 167 T Shact Doun Blud Ky B [ o295

2. Verification that cable is pulled as specified above and meets the installation

requirements of this procedure (6.5.1.5). M(M / Jl/f/%

Inspector Signature Date
3. Verification that all cable tray ccvers have been reinstalled, if applicable (6.5.1.6).
QC inspections and signoffs required in Category I scructures.

A /B ,/

Inspectédr Signature Date
WP No. /1 TES
Pageﬁﬂ"‘ ofﬁa’ L

47
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SQNP
AI-19 Part 1V

, " QP
Revision 10 Workplan No. /1783
Page ZL-21 of JL— 32
Step
_Nuuber Description Ref. Document
77| toRK Al sTRuCT 105/ COA/T,B | NoTE ! ZtELT FoREMANl iec
//,Z TERMINATE NnEW cABLE CoLRDINATE i TH DPSO -0
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WRIPLAN - 11783 ECN - L6235

CONOUIT MMBER - 1PPS628

CABLE CABLE SIZE LARGEST  NUMBER Fmax WR MTR
IDENTIFIER (AWG) 0.D. COND. OO OF COND. (lbs.) (Inches) (Inches)
NMBER(S)  (MOW) (In.)  (Inches)
1PPS628 20 1.117 .7 3-1C 2585.52 13.404 13.404

THE CALCULATED MAX|MUM ALLOWABLE PULLING FORCE FOR
YOUR 3 PONER & CONTROL CABLE(S) IS: 2555.52 Ibs.
NORKPLAN - 11783 ECN - L6235
CONDUIT SIZE-MMBER - 41-1PP56Z8

FOR THE FOLLOWING CABLE(S): FROM PULL POINT B TO PULL POINT A
1PP5628
Ot LENGTH,

ALUE  CASE RADIUS, Texp SWP

NO. OR DEGREES

(1) 1 3.83 ft. 2.92460715 |Ibs. 0 ibs./ft.

1(2) 8 20 deg. 2.741178425737 Ibs. 1.236587759826 Ibs./ft.
R=1.17 ft.

1(3) 2 .67 ft. 3.710036541353 Ibs. 0 Ibs./ft.
20 deg.

T(4) 5 20 deg. 4.70121305657 Ibs. 2.120783536173 Ibs./ft.
R=1.17 ft.

T(S) 1 3.33 ft. 7.24401770857 Ibs. 0 Ibs./ft.

WP 11783
pandifat ofla-26




WORKPUAN - 11783 ECN - LB23S
8) 90 deg. 14.30467068153 ibs. 6.453057016233 Ibs./ft.

R=1.17 ft.

L)) 6.92 ft. 29.04427068153 Ibs. 0 Ibs./ft.
90 deg.

T(8) 5 deg. 30.05944738189 Ibs. 13.56027939257 Ibs./ft.
R=1.17 ft.

T(9) 2 ft. 34.43634241764 Ibs. 0 Ibs./ft.
85 deg.

1(10) 5 deg. 35.05312464794 Ibs. 15.81300380753 Ibs./ft.
R=1.17 ft.

(1) 7.83 ft. 51.73102464734 1bs. 0 Ibs./ft.
90 deg.

T(12) 35 deg. 65.49107584582 1bs. 29.54403191417 Ibs./ft.
R=1.17 ft.

T(13) SR 76.4043743309 Ibs. 0 Ibs./ft.
55 deg.

T(14) 35 deg. 94.63816586964 Ibs. 42.69273259558 Ibs./ft.
R=1.17 ft.

T(15) a5t 93.96316585964 Ibs. 0 Ibs./ft.
90 deg.

Wc=1.185 , WEIGHT OF CABLE(S)= 2.13 , CONDUIT 1.D.=4.03 , COEFF. OF FRICT.=.3585

YOUR SIDEWALL PRESSURE VALUE = 42.6827

2ICQ8R

8558 Ibs./ft.

THE MAXIMUM ALLOWABLE PULLING TENSION FOR
THE 3 CABLE(S) IS = 664.6381658636 Ibs.




"RKPLAN - 11783

CONDUIT SIZE-MMBER - 41-1PPS6Z8

FOR THE FOLLOWING CABLE(S): FROM PULL POINT C TO PULL POINT B

NODE LENGTH,
VALUE  CASE RADIUS, Texp Sw
NO. OR DEGREES

(1) 6.67 ft. 5.08324535 Ibs. 0 Ibs./ft.

1(2) 90 deg. 8.844561588579 Ibs. 4.035029341248 Ibs./ft.
R=1.17 ft.

T(3) 4.58 ft. 10.69473304518 Ibs. 0 Ibs./ft.
10 deg.

T(4) 35 deg. 13.7857523884¢8 Ibs. 6.218964990842 Ibs./ft.
R=1.17 ft.

T(5) 3.75 ft. 10.1625504993 Ibs. O Ibs./ft.
45 deg.

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

(7 14 ft. 28.53755031858 Ibs. 0 Ibs./ft.

Wc=1.185 , WEIGHT OF CABLE(S)= 2.13 , CONDUIT 1.D.=4.03 , COEFF. OF FRICT.=.3585

THE MAXIMUM ALLOWABLE PULLING TENSION FOR
THE 3 CABLE(S) IS = 664.84708023186 Ibs.




WORKPLAN - 11783 EON - L6238

“ORKPLAN - 11783 ECN - L6235

CONDUIT SIZE-NUMBER - 41-1PPS678

FOR THE FOLLOWING CABLE(S): FROM PULL POINT D TO PULL POINT C

1PPS6B

NODE LENGTH,

VALUE CAS: RADIUS, Texp SWP

NO. OR DEGREES

T 1 10.33 ft. 7.88803965 Ibs. 0 Ibs./ft.

T(2) 4 4. deg. 10. 45324948408 1bs. 4.71562166149 Ibs./ft.
Re1.17 ft.

1(3) 2 2.8 ft. 15.28683320376 Ibs. 0 Ibs./ft.
30 deg.

T(4) 4 45 deg. 20. 25822835403 Ibs. 9.138798475554 Ibs./ft.
R=1.17 ft.

T(5) 1 17 ft. 33.23851335403 Ibs. 0 Ibs./ft.

1(8) 7 20 ceg. 38.24388068643 Ibs. 17.25240294504 Ibs./ft.
R=1.17 ft.

(") 3 2.58 ft. 38.21563246873 Ibs. 0 Ibs./ft.
20 deg.

T(8) 6 20 deg. 42.81345061413 Ibs. 19.31380624051 Ibs./ft.
R=1.17 ft.

T(9) 1 3.83 ft. 45,73805776413 Ibs. 0 Ibs./ft.

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

() 3 1.75 ft. 55.00457299856 Ibs. 0 Ibs./ft.
30 deg.

wp_ /1783
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WORKPLAN - 11783 ECN - 16235
N(12) 8 30 65.48784367325 Ibs.  29.54257378629 Ibs./ft.
% Rel.17 ft.
T3) 1 3.25ft. 67.96955992325 Ibs. O Ibs./ft.
T(4) 8 30 deg. 81.47535057831 Ibs.  36.75478411281 Ibs./ft.
Ra1.17 ft.
T15) 2 3.25 ft. 87.0858298958 Ibs. 0 Ibs./ft.
30 deg.
T(18) 5 30 deg. 105.9419225248 1bs.  47.79203112666 Ibs./ft.
Re1.17 ft.
an 1 LIt 107.2782312748 Ibs. 0 Ibs./ft.
T(18) 7 30 deg. 129.9582667515 Ibs.  58.52617348354 Ibs./ft.
Rel.17 ft.
M9 3 3.5 ft. 128.646246069 Ibs. 0 Ibs./ft.
30 deg.
20 & 30 . 154.3353276675 Ibs.  69.62304070045 Ibs./ft.
Rel.17 ft.
en 1 2f. 155.8625376675 Ibs. O ibs./ft.

Wc=1.185 , WEIGHT OF CABLE(S)= 2.13 , CONDUIT 1.D.=4.03 , COEFF. OF FRICT.=.3585

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

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

--------------------------------------------------------------------------------

THE MAXIMUM ALLOWABLE PULLING TENSION FOR
THE 3 CABLE(S) IS = 664.3353276675 Ibs.

--------------------------------------------------------------------------------

CONOUIT SIZE-NUMBER - 41-1PPS6Z8

we 11783

pAGEL- O pdiTa-26
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WORKPLAN - 11783 ECN - 16235 Page 7
NORKPLAN - 11783 ECN - L6235

™
- - SIZE-NMBER - 41-1PPSEB

FOR THE FOLLONWING CABLE(S): FROM PULL POINT E TO PULL POINT F

1PPS628

NODE LENGTH,

VALUE CASE  RADILS, Texp W

NO. OR DEGREES

1 24, 1.52721 Ibs. 0 Ibs./ft.

T2 7 10 deg. 2.156091730938 Ibs. 9726461775353 Ibs. /ft.
Re1.17 ft.

T3 3 4.25+4t. 3.780159190624 Ibs. O Ibs./ft.
10 deg.

T(4) 7 80 deg. 5.20437523157 Ibs. 2.347T73734272 Ibs./ft.
R1.17 ft.

5 3 4. -24.61562476843 Ibs. O Ibs./ft.
90 deg.

X6) & 15 ceg. -.3401885607395 Ibs.  ~-.1534642934198 Ibs./ft.

- Re1.17 f2.

N 3 2.3t -4.33330252883 Ibs. O ibs./ft.
7% deg.

T8) 7 15 ceg. .5624311709223 Ibs. .2537213539903 Ibs./ft.
Rel.17 f8.

9 3 13.58 ft, -28.36296882008 Ibs. 0 Ibs./ft.
90 deg.

T(10) 4 45 deg. 0 ibs. ' 0 Ibs./ft. o 7]
Re1.17 ft.

T 3 3.3t -4.871229261503 Ibs. O Ibs./ft,
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WORKPLAN - 11783 ECN - L6235 Page 8

e 60 ceg.

(12) 4 45 ceg. 0 Ibs. 0 Ibs./ft.
Rel.17 ft.

3 3 24t -4.28 Ibs. 0 Ibs./ft.
90 deg.

We=1.185 , WEIGHT OF CABLS (S)= 2.13 , CONDUIT |.D.=4.03 , COEFF. OF FRICT.=.3585

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

--------------------------------------------------------------------------------

THE MAXIMUM ALLOWABLE PULLING TENSION FOR
THE 3 CABLE(S) IS = 665 Ibs.

--------------------------------------------------------------------------------

CONDUIT SIZE-NMMBER - 41-1PP5628

FOR THE FOLLOWING CABLE(S): FROM PULL POINT F TO PULL POINT G

~ |PP5628
Y

w,*

_«0E LENGTH,
VALUE  CASE RADIUS, Texp SWP
NO. OR DEGREES

(N 1 11.58 ft. 8.8425458 Ibs. 0 Ibs./ft.

T(2) 90 deg. 17.11194441285 Ibs. 7.719461385229 Ibs./ft.

R=1.17 ft.

T(3) 2 2.83 ft. 23.13984441265 Ibs. 0 Ibs./ft.
90 deg.

Wo=1.195 , WEIGHT OF CABLE(S)= 2.13 , CONDUIT 1.0.»4.03 , COEFF, OF FRICT.=,3585

--------------------------------------------------------------------------------

WP [1T83
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WORKPLAN - 11783 ECN - L6235

2 YOUR SIDEWALL PRESSURE VALUE = 7.719461385229 Ibs./ft.

-------------------------------------------------------------------------------

--------------------------------------------------------------------------------

THE MAXIMUM ALLOWABLE PULLING TENSION FOR
THE 3 CABLE(S) IS = 664.1119444127 ibs.

--------------------------------------------------------------------------------

S A S R e e R B gl
-“T‘-"“.k-' — 3 :‘J *.. - YL e e, "1 o
PR 1 Sl QRO )

o~

wp_ T8
paGSHE"Cr EEN24




s
u m \C;rv
o
g
o
x
0
z .
& > T
A o “a /
a l..,/\
> ¥ B
g
.,
< v NS
> .“.A b\b)
w o S 4
)]
(0]
z
z d
T
. -
s
]
o
w
w
o
4 >
.:t\ ©
I - o
P b |
ol R
- @ S
m.!. s

>




Y » - ;-"~~-».~ v s A% T g
a-"“"v "f.'f_'-!... - "‘ e = B0 e T W LA S e 0, -

eq--. d,‘o‘

: M’mnaﬂ P A :.‘.q ‘“ T

TVA 489H (EN DES-2-78) TENNESSEE VALLEY AUTHORITY SHEET oF
SUBJECT PROJECT
Z?)coumnn By DATE CHECKED BY DATE

-

|

C
- C’b:l G

(A

| S

TN X%

"
o
2
C)
R

1

A
’l

\
N
¢



J0

PUIE 1ed1a10

® punory asioy bugqing Paidadng. .

"219e2 adky-voreruaunaysuy ue st

319®3 J1 1019 vt X, ue ey
PWI3MYS st 3ged 41 yooyq U WP, ey,

s

T B MRt 0y PSP J1 vorIeLY Uy wesboud Butunp sasn Kq UL UNILm 3q Arw sangen asa
8 7sv2) :"UV "- (g) 17 v rromrnirngernas 3 Mg xew P
% AT e € 3014 ‘votieieIsuL aqed dnoub uo 3(6uts © oy angea Ty 12908 B4 SE WLym angea Ty a4y sy sy
.lﬂ ..k s : aStxuu.ﬂ.w.c - '$93469p vt pasaua aq pynoys saybur HV 4333 Ut pauaua a9 prnoys snipes puaq pun
.u s & =oive ¥ 038 WikozIv v Wy Suns 31npuod jo yy6uay TS3YOUL UL pasaua g prnoys 4033npuod 3sabiey jo g g pue ‘00 A«
(9 350> (Sasw) ¥ -
"'. -
N ....fk 38 Y vy (4
() sverveomene. (3015 Owvmmng) g a
Aﬁv grosssanis ﬁga g-..—- ———————— R ——
s BN N 0w Wy w0y T SQL uotsuay but|ng SGPRO |V W xPyy IV INEA gMS payPnoge
3 ) R Lsmevess YIIND N DO wgs L]
ot -~ — | |.57 | T « ok
i Lt 7 | o5F | = - g | A1 ) £
B
~..r.‘.a.” i p °nxn..‘n. 5 < 2z £/71 (€1) N
..w,wﬁfa.\ 277 |ore | = - = | 771 @ L
iy — | — % |[sez | T |71 an £
......w.. . AT | oF - - &g | 271 o) £
5, W
$r - ~ |58 | . T T| éi ® L
, _.,.,.. £27 | ¥ g . < | 81 ® [
s ...,.4.... 2 e o .
35 06 |. 2649 =70 % "
Ay 77 | o8 | = = |87 @ L
f.s 3 -8 —
*add - - | @ §8F /| -+ ) L
0 |
\H.“ , L7/ 097 - - < | A1 w L
o —o
. g I - — | o7 | 297 2z £1 € L
§ et
»Mm 27/ @2 . -~ s ZI1 (F4] h
f &2
p n,m — = | «e9 | £8°F | "1 Uz | 227 | | 2z T gzeaas7 1) L
VY o U3 Ut) ) "pusg | “Ziaon | Tinpuos | “on ONPA | Wiky | Uiy | WoW Y3, | 40Vue3 [Py [a'p (s)oqimy
o dxa puag jo J0 uoa j0 asey oy 40 1536407 | jo -on| ajqey PLnuap) ajqe
e 20 tx [srwpeyy [aibuy | aibuy | ybuay v 4 ‘0°0
] s..,..&
3 4 . |
W @ coceo Y oy L6877/ (M) 401504 v011231400 Jybiam WS g7 (5)3199) g0 Jybran REIVALTE DO/ PR 4MS panoaddy
KON P -
LA ((s)31a®> 4oy (e30y) ¥ P77 N TEF5) on w0 ESZ77 ‘on ueidyiom
fEED
L% B L
LY.

/

AN

T




S~

Wrkplan No. // 7833

ECN No. L_&6235

Conduit No. <72 - /APsSTE2HR .

.

(Total

N W
for cable(s))

Aoproved SWP Value _/OC  bs/ft.  wWeight of Cable(s) 273 bs/ft. Weight Correction Factor o) /P55 Kor Kpap £: 3585~
0.0. of AW Length | Angle | Angle| R-Radius| *1 or
Cable ldentifier| Cable |Ne. of Largest I or Node Case of fram of of Bend 1
Naber (s) 0.0. Cond. |Conductor | "fac MCH | *MPR | *MIR Value No. | Conduit | Horiz.| Bend | (in ft.) out
g W yPPse28 | L17 | | p 117 |2 |2/ 1. |/ | eer| o° | — -
7 @ 12 | ¥ - - g0° | L7
0 o 12 | 3 | %58 | r6°| — -
0 w 17 | z el L WY 4
7 s 15 | 3 2725 ws®| — —
7 ® 16 | — - go® | /.17
(7 m 1z |/ y” | e°| — | —
0 ® !
{7 9 T
{7 (o) L SRS —
{7 an L
7 (02 T
7 (13) T
{7 () T
{7 0s) 1
FOR & SIRAIGHT RuN ENTER ... . m
*Calculated SWP Vaiuve Tbs/ft. *Maximm Allowable Pulling Tension lbs. TR wm "‘:t‘.".':'_o"':t:‘:"" o
F C (OCnNasRD SIOPE)...........: (8]
| ':-: 2 FoR & 80" f s ._._J
| N 2 (case s) g (cvi )
- Cable 0.0. and 0.D. of largest conductor should be entered in inches. Lerj.h of conduit runs ::::‘::’::‘;:m“ """" * .
and bend radius should be entered in feet. All angles should be entered in degrees. FGREA ... ® C* J
s . 2 ingl le installation. FIGRED ....... ..........: (&) %
| #his ismfm value which is the total Fm value for a single or group cable installation o T i it e L‘“m“ W
| = < H . HORED ... ... (D) - Expecte N
- *These values may be written in by user during program initiation if desired 723 5 O o S S Sepeues Qulling Perce Mrmund o
| wp // AMEEUED OO RN ... :(10)
dﬂaa “check™ in block if cable is shielded. - 20
{57 Place an “x" in block if cable is an instrumentation-type cable. o car 26 Page
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wrkplan No. // 783 ECN No. L& 235 conduit No. 2 - /BPSZ2R . (Total for cable(s))
Approved SWP Value /00 bs/ft.  wWeight of Cable(s) 2-73  |pssft. Weight Correction Factor W) LR Kork 0O,3565
Nt 0.0. of ARG Length | Angle | Angle| R-Radius 'l“p or
Cable ldentifier| cable |[No. of Largest I or Node Case of : frm. of of Bend 1
Naber (s) 0.0. | Cond. |Conductor | fac | mcm | smer | smin Value | No.| Conduit | Woriz.| Bend in ft.) out
@/m[PPfaza La? |3fre | 117 |12 |2/ 1/ / 33| 0° | — -
o @ 12 | 4 | — = |#s° | 27
0 3 1 3 2 Z.a" 30° | — .
0 w 1 ¥ | 7 | - - | %5° |47
{7 6 ;i } 1 5 / 7 o® P .
7 ® 16 7 — — |2e° | £ 7
£ m 1 7| 3 |28 20° — —
0 ® 18| 6 — - 2e® | L7
7 ® 12| s |383°| 0° | — | —
{7 1) 1o | 7 w— — | ge® | L1127
7 an i) 3 | /7257 | 30° | — —
7 a2 12| & e - 30 | 4,7
7 03 13| |22 ot | — | —
{7 () 14| 8 —_ — 1 3° | L 17
7 %) 1457 | 2 2es | 30° | — -
FOR A SIRAIGHT RUN ENTER . . m
*Calculated SWP Value 1bs/ft. *Maximm Allowable Pulling Tension Ibs. FoRm "“&";:{‘?j ....... .
From: 0 (DOWNWARD SLOPE)...........: 3 .
o e —— fi «-: 5 "r{m @
Cable 0.0. and 0.0. of largest conductor should be entered in inches. Length of conduit runs o o T LD vt ) g4
and bend radius should be entered in feet. All angles should be entered in degrecs. . FGREA ...y J
#his is the ‘m value which is the total 'm value for a single or group cable installation. ::::::::”:::::::: ::‘l .‘_‘ ——— '.. A
*These values may be written in by user during program initiation if desired. - .':: :oii'iﬁ'é‘iiiii::: ::: —»::m::: ::m Poice Around o

& Prace “check® e block If cable is shielded. wp_ //783 mussmomoursn ..

{57 Place an “x* in block if cable is an instrumentation-type cable. - Page
PAGEﬁ["Z(‘)Fﬁ:g—ZG
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dworkplan No. _// 783 EN No. L @235  Conduit No. 42 /PPSE28 " (Total for cable(s)) gal
e B
- F5'
Approved SWP Value — bs/ft.  Weight of Cable(s) _2./3  Wbs/ft.  Weight Correction Factor W) L. /P5 Kork ©O.3585 ,.:u
— [ )
0.0. of A tength | Angle | Angle | R-Radius T, or ;f;‘-j’,:; .
Cable Identifier| Cable |No. of | Largest A or Node | cCase| of fron | of | of Bend o o1t
Nunber (s) 0.0. | Cond. |Conductor | fac | mom *MPR | *MIR | value |  No.| Conduit | woriz.| Bend (in ft.) out ;!\'
RSB
3 - - s—— — o ; e -',"
T W LEPP5E28 | fu7 |Yec | su7 | 22 |24 1 | 5 ' Jo® | 2 /7 5»{;,53:;
7 (2) T »7 F 4 /75 o° —— " f).")ﬂ'.
° Kt
7 3 T8 7 — o 30 /7 | R
7 (‘) T ﬁ 3 3. 2-’.0 Jo’ w—— — ;
AR . ' 120 | & - - 3% | /.17
7 2| 7 2° "] — 1 —
7 m 1
7 ® T
i 5
7 9 -t 3
7 an 1 )
o
7 02)_ 1 4
7 03) 1 ;
7 04 L
7 (s) 1
FOR A STRAIGHT RUN ENTER . — |
- 3 H H FOR AN 1NCL 1D RIN ENTIR”
Zalculated SWP Value Ibs/ft. *Maximum Allowable Pulling Tension Ibs. Pl -
. {DORNARD SLOFE)...... ....... (3)
“om: 3] .
- C FOR A BEWD” f ._..J
~ A (cases) 3 (s 6)
ible 0.0. and 0.0. of largest conductor should be entered in inches. Length of conduit runs ::::’:;i‘;’t:%gﬂ ..... 4 .
and bend radius should be entered in feet. All angles should be entered in degrecs. c* J
This is the Fm value which is the total Fm value for a single or group cable installation e - '.. e,
Ihese values may be written in by user during program initiation if desired. : (8) “-Expected Pulling Porce Around &
FOR A THREE POINT SAODLE ENIER. . - % Veitical aend
FOR A DNBEODED CONOUIT RN, ... _.(10)
fﬂm “check® in block if cable is shielded. wp //7 33 .y
7 Place an "X in block if cable is an instrumentation-type cable. —— Page of
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orkplan No. _// 753 ECN No. L_&6235~ Concuit No. ¥ - /PP5G28 L. (Total for cable(s)) . 12

pproved SWP Value _/C0C  Wbs/ft.  Weight of Cable(s) <2-73  Ibs/ft. weight Correction Factor (W) 7 IPST Kork o 3585~ i(t.v’;:" 3
0.D. of AWNG Length Angle Angle | R-Radius| *7 or 234
Cable ldentifier| Cable [No. of | Largest I or Node Case of from of of Bend :xp B
—_ Nunber(s) 0.D. Cond. |Conductor fac MCM | *MPR | *MIR Value No. | Conduit | Horiz.| Bend | (in ft.) out Y :
7 (W /PPse28 4207 |3l | 1007 2 |¢/o T, ) /0. 25 ”_oo — - ?;}}.‘,‘
| 3
7 @ T2 xd o - 9e® | fr7 r{(,.;
- - r'_:
7 @ 13 | / | 33" o° | — - e
'!.?":v ¥
7 @ 1v | 8 = - 30° | /27 Wiy
7 ® 1 |5 § ~ B WL 4 .gﬁ“"‘
7 1z |/ | 233 | o0° | - -— 'm
7 @ 18 | 49, - = | 9% 277 # E‘:
7 ® s ts 1 3 leo -1 - B
)
( ‘o) ‘ i’u_‘."‘ » £
7 i
7 an I AL g
7 2) 1 il
7 (3) T
7 () L -
7 1s) 1
FOR A STRAIGHT RUN ENTER ... .: m
‘alculated SWP Value Ibs/ft. *Maximum Allowable Pulling Tension Ibs.  FOR AN DELINED RUN ENTER”
— — (RO SLOFE)..............: (2)
om: D (DOMNARD SLOPE). ..........: 3
-’I‘_
- E FOR A BEND" f o ,__._j
2 (case s 3 ose €
ible 0.0. and 0.D. of largest conductor should be entered in inches. Length of conduit runs :::’z:ﬂ"u:’%g" """ S "
and bend radius should be entered in feet. All angles should be entered in degrees. b U TS ‘f‘ J
i 1lation. FIRBED .ccvvoi . cocinnnsest (8D
[his is the Fm value which is the total 'm value for a single or group cable installation e ,_‘ —— '.. e e
ihese values may be written in by user during program initiation if desired. FIGRED ........conneen s (8) “"Expected Pulling Porce Around o = ]
FOR A VHREE PUINT SADDLE ENMIR...: (9) Vertical Bend ‘j,}_
FOR A DMBEDDED CONDUIT RUN. . ....:(10) o
frlacc “check* in block if cable is shielded. “’P_/’ 783 A
& Place an “X* in block if cable is an instrumentation-type cable.

P AGE.!—‘E - L})Fﬁg_:& Page of
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Workplan No. _/ 7/ 7853 ECN No. | &235~  conduit No. - /POST2CR "o (Total for cable(s))
Approved SWP Value /O s/t Weight of Cable(s) 2. /3 Ibs/ft. Weight Correction Factor (Hc) 7 IPST K or Koar O . 35BS
0.0. of AWG Length [ Angle | Angle| R-Radius *l. or
Cable ldentifier| Cable |No. of Largest 1 or Node Case of from of of Bend ‘19
Nunber(s) 0.0. Cond. | Conductor fac MCH | *MPR | *MIR Value No. | g%ggit Horiz. | Bend (in ft.) out
2 Y242 H© —
0 W LPPSe28 | fw7 |3/ | ft¢7 |12 2/6 T4 / o -
@ 12 | 8 - — izl W4
7 & 1312 | 283" 50°| — -
7 W T
(7 ) T
{7 (®) T
{7 m T
(7 ® T
7 9 !
(7 (0) 1
(7 an T
(7 O2) T
[T 013) T
(7 () T
{7 (15) 1
FOR A STRAIGHT RUN ENTER ... m
*Calculated SWP value __ Ibs/ft, *Maximum Allowable Pulling Tension —  Tbs. fRwm "‘t".“‘u“zz‘(")" .
R (DOMWARD SLOFE)........... : ()
From: .y J
- G FOR & BEND f .
4 A (case ) 2 a6 6)
Cable 0.D. and 0.D. of largest conductor should be entered in inches. Length of conduit runs e T LD ...cut -
and bend radius should be entered in feet. All angles should be entered in degrees. FIGREA oo oo (5) f‘ J
is i 1 i i cable installation. PR S vovs srienenons : (8) T
#This is the Fm value which is the total 'm value for a single or group ™ e cipbiil ,_‘ A s
*These values may be written in by user during program initiation if desired. FIGRED .......nnnnnnnerns (B) “-Expected Pulllng Forie Around o
_7 8 3 :: : xsﬂagimgll[l...:(sz) Vertical Bend
veesesi{10)
d?lace “check™ in block if cable is shielded. wp //

oy, - . : . s
(X7 Place an “x* in block if cable is an instrumentation-type cable. PAGE:E"" ZO Wos- 20 Page of
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M&AT-13
Data Sheet 4
Page 1 of 1
Rev. 6
INSPECTION OF CONDUIT SEALS
MR # = WORKPLAN #
Coaduit #, Column, Elev. and EL. G0 Fler (&’nfi.’ﬁ(‘/') ,‘_qucef/.'n;, Gai* sde EL Gao 0¢.'I.'a’ Sou th 5,42
Building WeséAB PPsean  \ag* WP5EQR 8%4os

6.E.4.b Cleanliness acceptable g/'éf_,{(.__(_‘,,f I EK CM? | ot _M/Qw

6.E.4.c or f Cerafiber installed

for minimum of 1 inch _stng /' 1 pgpils _ Clage Iorik ~4144Z_/_(M/&6
6.E.4.d or g Conduit sealed per
45W880-26 _l rdent | ous M/W __M/M&

e 'f‘,s)ﬁ-p"g, < Thermolagqged .
Conduit #, Cclumn, Elev. and Elwio Celag/y-msde\ EL G030 Celon South sd,
Building PP5 ¢ JB* IPPS L gn‘. L0" /

6.E.4.b Cleanliness acceptable T *éj’?zéaé L)1 M/ et /

6.E.4.c or f Cerafiber installed A

for minimum of 1 inch :"'/;';@4¢Z-/MZ& _ZM/WW /
6.E.4.d or g Conduit sealed per . X
45wW880-26 — alragienl | i m.fﬂ” Z / / ‘

'
Drawings: ', I LAY |y |
NOTE: All signature blanks to be signed and dated by QA Inspector.
These are all Therme a9 Condlet seals DRD v/8/6¢
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ME&AI-13

Data Sheet 4 4
Page 1 of 1 .

Rev. 6

INSPECTION OF CONDUIT SEALS
MR 4 o WORKPLAN #

3
» : ‘
5*., 2k e e ot T LT3Y 10" west AT, T'n.@hl 8.2, ol 1 ¢ ‘west ‘nentif 1 |
Conduit #, Column, Elev. and 1 . . N “T f i f

Building Cond X 1PPS9B  CoduX PP Seyd zﬁpsua
6.E.4.b Cleanliness acceptable i’ﬂ!l - //c»/[x.r mu&ll“ /é-)?-?{

6.E.4.c or f Cerafiber installed

for minimum of 1 inch ?UZ //C'//lrJ /M/&-Q-Y‘ M K&Jé/i)l 5L
6.E.4.d or g Conduit sealed per . -

45W880-26 z))KJL) : 1101183 14 . KM 121286 M 13.-22-86C

Conduit #, Column, Elev. and s *'* % ,;5 R L o1y o Trull 0d, ' MR8, ";‘_"u Made Spare u.sazm 2T ELek
Building o o iP( v 1 5?‘08 Cd"\u 17L 3038 =6 Deleted Condit 1P PPSCaB ""'
6.E.4.b Cleanliness acceptable Z {;J JR-12-96 M /1296 M/S” ,

6.E.4.c or f Cerafiber installed -
for minimum of 1 inch J f Ld/d— 1 2-12-3¢ /M /| A-/28¢ A/ /

6.E.4.d or g Conduit sealed pr ) M
45W880-26 ;{/ {Z(LE‘ZB /21286 J 13-256 ¥

Drawings: o

NOTE: All signature blanks te be signed and dated by QA Inspector.
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SONP

MSAT-13
Data Sheet &
Page 1 of 1
Rev. 6
INSPECTION OF CONDUIT SEALS
MR # , / WORKPLAN #
NEAR AB/Q el ~NEAR Tl
Conduit #, Column, Elev. and Ec 13 FeooR £ 7o 1'an-W | AS, Vit wile
Building ol (pe3on®  colowT iPL30I35 CondulX 1PP 563 R
% -3 2 g
6.E.4.b Cleanliness acceptable  _- ;‘_U.L” Inl2yy Nl gl M«-ﬁ / /‘Z:
6.E.4.c or f Cerafiber installed ) 1 NP q
for minimum of 1 inch . V.. &k [ /o7 )i57 A/J.d&«f lpliafis™ P /‘ /%
6.E.4.d or g Conduit sealed per . 4 V (4
45W880-26 LW ‘._.__‘-/ Ll /g5 =, l(’e»[ liekiz/ss” A MI /
s aEAR A Rerif wEAL 4u../ S s AT X W T-Lon e
Conduit #, Column, Elev. and A -;143 £ N [ 9_3_10_2’_'_’:: 'o"“- ‘“U’("-a't-aB
Building LoulOui T :PL fo0uw T ;m. 138 Midhasa o

6.E.4.b Cleanliness acceptable / / )/3‘..«.‘( /1.3:4’(-
6.E.4.c or f Cerafiber installed / k ; 4

for minimum of 1 inch A/ /4/ / M 3-22 ¥
6.1..4.d4d or g Conduit sealed per

45WBR0-26 ; / . ] 7.2¢ 56

Drawings: i R B /

NOTE: All signature blanks to be signed and dated by QA Inspector.
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A1 PAGETL | oF T 20

Data Sheet

Attachment A 1//://
Page 1 of 2 Date 19/2/BS
Rev. 5 rr

To be filled in by cognizant engineer:
Workplan/MR No. /178D
1.0, No. 4L-I1PPSG2 R *For sleeve use mark number.
Location/Orientation: AuX BeDEG £ 7 34 e'AA A2 S'LJ 4 7
Reference Dravings: {5828 - 2 =

To be filled in by Mechanical QC inspector,

—

JorE vad
BAck s \0&
oF BD

| B-8

e ——

CmdT 4/8'

Section 6.A.1, 6.A.2 l-
1. Concrete surfaces roughened/free of dirt, dust, \% /M
I

foreign matter, etc,

Section 6.A.
2. Surface
Start

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

CLP&wn /305 %

Inspector Date

Section 6.C.2,7.B

4. Type of grout used: jlz S/ ///éW f J*’m&
Inspecto

Date

Section 6.C.6,6.C.7 Y4 o
5. Grout application completed: L/é"m,\/ / /b"(’/£36’5:x~
Inspector Time Date

Section 6.D.1 Ll 73v ,
6. Forms removed: Side one o Xi‘;; ‘fé bros~ /3G ¥
Inspector Time Dute
7Y
_zru ote_/3:4
, Inspector Time Date
Section 7.6

7. No visible voids: Side one M&Z /MW
ime Date

Inspector

Side two /&3 /365
Inspector Time Date

nspector Date

‘g«:—-— /M/M Complete M/M/M

Inspector Date Time Inspector Date Time



WP_1/783
MAL-17
Data Sheet PAGE'@'L OF &EO

Page 2 of 2

Rev. 5
-+
yRa Ovre 1€96

Section 6.D.1 thru .8,7.D 739/
8. Curing compound applied: Side one | Lads] D305 Fe
. spector Time Date
A "
and/or Side two /ooss | 3-6-%¢€
Ifispector Time Date
Wet burlap applied: Side one / /
Inspector Time Date
Side two % / /
Ingpegtor Time Date
Removed: Side one &/é / /
Inspector/ Time Date
Side two at /A / N
Inspectof Time Date

NOTE: Any blocks not applicable to inspection require entry of NA.
Remarks: ¥ cCuRine empeune  APPLED To  Tive Smafl laadar
CQuEXeD £y AMISTRWT [Folp Ok SCCEUE AFTER Cosmeri Rergm .
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SQnP
wttachment F PHYSI-I3
Page 8 of 8 Page 66 of 78

Revision 47
W&W“mmm

Unit No. Q Permit No. Z(” Z Date of Issue: "’V"/":’I‘ (:M;a ‘oau / l? PRO Wo.

Extension Date *Date and time breach was actually made / 2:30 __ Rev. Expiration Date______
Date Time

The precautions and procedures listed below must be followed. No fire barrier (including fire doors, fire dampers, cable penetration
parriers, or thermal fire barrier) shall be breached except under the controls and restrictions of this procedure. No ABSCE boundary

goors shall be breached except under the controls and restrictions of this procedure and TI-77. This single permit can serve to control

preaching of doors which are fire doors, ASSCE doors, or both. Signature and scceptance of this permit implies a confirmation of
knowledge of these requirements as outlined in Pnysi-13, Attachment F and those outlined in TI-77. The foreman or supervisor s to
return the original copy of this permit to the shift engineer after the satisfactory performance of SI-233 or SI1-261, as applicable,
and/or after maintenance as per MLAI-13 has been complete. 1f a fire door or ABSCE door was breached to provide accessibility (V.e,
movement of equipment, running welding leads, etc.) and no door maintenance was required, the permit may be closed by a visual

inspection that the door was returred to functiona) status and verified by signature on Attachment F. The foreman or supervisor shall

promptly initiate a PRO \f any Tech Spec fire barrier is breached for over seven (7) days or ABSCE door s breached outside the
constratnts of TI-77.

Penetration barrier identification: Fire Door No. Fire Damper No. Penetration No.

Other W! noor No. Opposite Door No. Required Operable

ath (Buildy levation) Purpose For Breach
- } S'WA T ,
Workpian or WR No.: Requested by:

Check as Completed or as Appropriate:

1. Appropriate Entry Made in SE l./‘n,/( )
2. Contynuous | ) @r roving ( fire watch established as required by Tech Spec action statement 3.7.12.1.
3. PHYSI-12, &tt. C is r ired Af the door is in a CO; protected area. (LCO. 3/4.72.11.3)
. Cont inuous door wat - } Radios provided and doors capable of closure within four minutes of notification: { )
s Authorized By: bl 2 L ?';/W (47 ; 092325
7T gnifL Engineer or[pf Representative Date Time
6. Penetration repa on yerified by performance of S1-233 ( ). MBAI-)} (%. $1-261 (), or wisual inspection (
Verified by: — yi y'lt‘gb L ?.‘30
Cogniz Mainl. Representative Date Time
r { ./Hre watch released and supplemental protection no longer regquired: ( ) #8SCE door watch no longer required:
\ e | 25 BE ©ETS crrT
Snife E or his resentalive Date

NOTE: The responsible foreman, cognizant engineer, or supervisor shall place a copy of this permit, as provided by
the shift engineer after restoration, in the files with the completed workplan or MR.

an32e
[

A
5, S

.
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WP L1783

Interaction Number: _ 68 PAGE X_:::_’_O !“
— FAJ
~ _
X Safety Function/Unit: RCS INV CONT/Unit One
Associated Interaction No(s): None
Associated Safety fﬁnction(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: 1PPS50A, lPPSSZA.
(CCP A-A); 1PL6145A, 1PL6149A (CCP Aux Lube 0il Pump A-A);
lPLJOOIA,‘lPLJOOBA, 1PL3004A (CCP Cooler Fan A-A & FCV-67-168)
Train B: 1PP562B, 1PP564B (CCP B-Bj; 1PL6152B, 1PL6156B
(CCP Aux Lube 0il Pump B-B); 1PL3011B, lPLJblBB, 1PL3014B
(CCP cooler fan B-B & FCV-67-170)
"’_.\” Corrective Acticn: A) Cables for CCP (1PP562B and 1PP564B) B-B and the CCP
- cooler fan B-B (1PL3011B and 1PL3013B) will be re-routed
to provide adequate separation. Cable 1PL3014B does
not require protection; it will be disconnectad at
junction box 1190.
——— -y - B) Cables for FCV-67-168 (cable 1PL3004A) and FCV-67-170
;E:ETACTIONS (cable 1PL3014B) do not need protection. These valves
g;:g::: will be permanently failed in the open pesition and
HgngOVALS the associated cables 1PL3004A and 1PL3014B will be
ggg : disconnected at junction boxes JB1189 and JB1190
:32 :gi ggg sz_b respectively.
NUCWiER i : C) Cables associated with the auxiliary lube oil pumps
) de not require protection. A bypass switch will be
(\-'.__ installed allowing the CCP's to be starte” without

the auxiliary lube oil pumps running.
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/rf}/ 1 SQN - Appendix R Project
O7V-23-R2

/

\
/

R N T L S

crsim e P @ ATi0g 1 (e - . ate me

//38‘5

PAGEE=>"Z0F
INTERACTION IDENTIFICATION 0!‘!"

o A
DATE /plz 21X
UNIT ML:
Location:O#_Z —>/9/V/S‘> T LNE | ECERTION e 9, Carmar pren V(oﬁa/da/(

*
Discription of Interacticn (list cables/conduit/equipment):

LLLLNTEROOTIoA L EXISTE BT o= oo LonaZZans L2577 TR
ST _onl= i) T s £za MM

Seo=  Gromnuley) suers— 5 < e

Zns m‘fe_g._x_z,.a uz&g ) 7(111 gplad f}ou’b)\.a’q fo Mtd\'éﬂm £30.

PRO No:
Compensatory Action: ’ .
A EIRE wATOs AAS ACREALY CETN EBTRAL/ KD 1A Tk x4

.

Suggestive Corrective Action:

o287 PN LR TE CARER  Tand  opse e

nca/rcmo ALY | | | .
%u/ﬁ J/Z L”]Y/ lo_nv/8Y

'g:acur/e/ ¥ /{Q Date

ECN No: L& FEP / L &2 3S

Date ECN scheduled to be issued
Date ECN actually issued

Discription of Modification: KERFMTED cAéces=z PPwz = IPPEa+8 (PL20I| &
v 1PLz2b EnD AcsaciAvTeD CEerilA I T, ralsv ALt -;5—':— Fi1ARAL& gn’é’ln_—’ﬂ.;
MATERIAL . THIE CorbrETeD Jtir oud CCP /8- & cCP /188 £ cok FA,

Date field work scheduled to scart 10/ <4 /2 S

Date field work scheduled to complete /2 ) Bl

List Workplan No., FCRs etc. associated with this modification: WP /l b".&?
a.,,./-:bc/ /'MWA';- 7#14/0/14'-/ Swrs o é ?k"?{) Pds fon afl CCF,

W 1172 e &23% FeRle L, ,=27EE 7
Date field work ac: ually complete 4'7(/ 2% / 2 (f'/e"‘

N

1 ] Fe
ate

Item closed, . /. 4/ . ,(‘ Af
P i

re igwa;Jre

O~

€c: H. B, Rankin, Sequcyah
R. W. Olsen (Atcza: Don Maxwell), Sequoyah
4= P,

Vinevard (Attn: Norm Black), Sequoyah

. ——



SQN - Appendix R Project WP/WR No. “Z’J
/f't:';/_z_ INTERACTION 1oExTIFIcaTION PAGE X003

; No. ‘2
DATE [EZ IQ—Zj

UNIT Zfi

PRO No:
Compensatory Action: o Louwwmze thos Beisrify Limmn ECTTRB S TEDD Ly
S L OO MDTIN S 4

Suggested Corrective Action: ,, 0a 0 N RERATE LRALES o
/- CJI( .

Loy
4. /B~ :

By

|

Date
ECN No: £ 4328 / ¢ 22<
Date ECN scheduled to be issued
Date ECN actually issued
Description of Modification: ~ckou—- 1~ CALLES IPP=.z & 1PPsda IPLEDIIE
¥ Fe2mir  AJD ~S5S0Z2:47ER Ao LT SETHL L. T2l F RF WPy
ATER AL, Tri2 ComMPCETES WO O CCP I1E-B + 2P &~
#oa £ - . F _’:_ Eaxt. . T .. L T
Date field work scheduled to start 2/ /RS FY
Date field work scheduled to complete €/)i6/ Bl

List Workplan No., FCRs etc. associated with this modification: /0///7:2‘/:'
P I1T82 fri 225 2R 's crs7EN o~ BacK:
7

Date field work actually complete 4= F tgj.

Comments: amn Sl yzeFedViidon /ﬁ'/ﬂ/’/'a./fg:( b E 5L SD 2 2. é.
all €/ 7 4 .

Item closed, . Nl / /‘Vj_,/[: A j__/_jé/_é’_;

Signature © Date
€c: H. B. Rankin, NUC PR, Sequoyah (please ‘dhisr.ribuca as you feel necessary)
R. W. Olson (Attn: Don Maxwell), Sequoyah (please evaluate feasibility of modifica
ds 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)



=127

Interaction Number: 66 WP/WR NO. _LU Z,"J
) PAGE X .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, 1PP552A, 1PPS3A, 1PP554A, 1PP556A,
1PP557A, 1PP555A, CCP Auxiliary lube oil pump
A-A - 1PL6145A, 1PL6146A, 1PL6147A, PL614BA;

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

INTERACTIONS
Date: , //9/8< 1PL3003A; CCS pump A-A 1PL4729A; Instrument
Prepared| v
| Checked | Loop L-70-63A - 1PM2236; FCV-67-146 - 1V2423A
ROVALS’
wggp LS Path 2: CCP B-B - 1PP564B; CCP Auxiliary lube oil pump B-B,
i 22: 1PL6152B, 1PL6155B, 1PL6156B; CCP Cooler fan
NUC PWR FPE
NUC PWR MOD B-B and FCV-67-170 - 1PL3013B; Instrument
NUC PWR R

Loop L-70-99A - 1PM2435; CCS pump C-S -

2PL4733B, 2PL4734B, 2PL4737B, 1PL4735S,

1PL4736S



‘)

3
Interaction Number: 66 (Continued) WP/WR NO/—-LLZZ—"‘

Corrective Action: 1. CCP B-B cables will be rerouted and wrapped as ‘F\
# =
t;yff}fﬂr <

~ necessary to provide adequate separation.
Q’/,Z. Cables associated with CCP auxiliary lube oil pumps
(r r:} €° | do not require protection. A bypass switch will be
h"i 1 installed allowing the CCP's to be started without
the auxiliary lube oil pumps running.

a3

',(/f"/"ﬂ 3. The cable 1PL3013B for CCP cooler fan B-B will be IA
rerouted to provide adequate separation.
pri- ,“073 4. Cables 2PL4733B and 2PL4734B will be wrapped
JW7M*~7 in a one-hour fire-rated barrier until 20-foot
separation is achieved from redundant Train A

associated components. rECP pump room cooler
I

ﬂ,ﬂl‘33;1:;q *r—iA-A cable 1PL3003A will be rerouted to provide
adequate separation from cables and components
associated with CCS pump C-S. Cable 1PL3002A

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

= - g cooler and does not require protection. Cable
INTERACTIONS ot s .
Date: ,/ 0/ “ar MU i *2PL4737B is for an interlock function and will
Prevared| A7/(7 : .
[ Checked | Ui ‘ be disconnected at the shutdown board breaker.
APPROVALS' : : :
MEB L This cable does not require protection.
[ NEB & ‘ .
[ Ees o 3. The shutdown logic has determined that loops

NUC PWR FPElc/F

NUC PWR MOD| 2 ;

L-70-63A and L-70-99A are not required.

NUC PWR R Zl
S o ;hvﬁ4/6' . Cables for FCV-67-168 and -170 do not require
T s
al alv
: S
1?7 v protection. These valves will be permanently
wht P
. failed in the open position and associated cables ‘ k

' 1PL3004A and 1PL3014B will be disconnected at

, Junction boxes JB1189 and JB1190 respectively.

-26~
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SUBJECT
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TVA 489G (DES-1.63) TENNESSEE VALLEY AUTHORITY Swexr é or D

X -
SUBJECT C’P'~2.I\D 1% 7 Irtuhntl;v é& 7 e ('\t-m?mnb |B-R PROJlCTj_ﬁ
~

-
Ely 230 Kiwonrt car “aiisy PPC2sT &gl Ly TrE xrra
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DATE
SUBJECT:

B43 '850903 904
QA Record

Those listed

W. S. Raughley, Chief Electrical Engineer, W8 Cl126 C-K
September 2, 1986

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

The purpose of this memorandum is to provide advence direction concerning the
project specific actions which are necessary to resolve the outstanding
concerns on the bend radjus of Class 1E cables. Resolution of these concerns
has been tied to plant restart/fuel load and should be scheduled for
implementation accordingly.

The Electrical Engineering Branch has evaluated the adequacy of the bend
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 sudject during Februsry to April 1985. The measures
specified herein are expected to comprise the majority of any project specific
corrective actions reculting from thie investigation. EEB's final report
documenting the evaluation and providing conclusions and recommendations 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
radjus of all Class 1E medium voltage power csble furnished by The Okonite
Company. The ceble 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
PIRGENEEB260S. 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 sll
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 racewsy to equipment) and to the points of termination.

All installations which do not conform to the specified 8 times factor
shall be documented as & nonconformance and forwarded to the respective
engineeering project for disposition. The documentation shall include the
cable and, if applicable, the raceway number, the location of the
violation, the actuel installed bend raodius and the results of a visual
inspection noting any discernidle stress on the cable jacket in the area
of the bend or any cuts or ripples in the cable jacket which could
indicate shield deformation.
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Those listed
September 2, 1986

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

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

All projects shall perform a field inspection of all conduits containing
Cless 1E medium voltage power cables for the existence of any
straight-thru pull bex 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 & nonconformance and forwarded to the respective engineering project
for disposition.

All projects shall determine the minimum size conduit that the following
ccaxial, triaxial, and twinarial cables, if utilized in Class 1E
applications and routed in conduit, are installed in. If any of these
cables are instslled in Class 1E applications and in a conduit smaller
than indicated below, the project shall perform a field inspection for the
exigtence 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 & nonconformance and ferwarded to
the respective engineering project for disposition. In addition, each
project shall verify that the following 1list includes all coaxial,
triaxial, and twinaxial 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 Siza (Inches)
wTJ Coax RG6A/U 2
WIJ-5 1/¢ #21 Coazx Solid Cu Clad Steel 2
WTK #22 Coax RGS9B/U 1-1/2
WIK-1 Coax RGS9B/U XLP 1-1/2
WIL Coax RG216/U Except 3 Shlds 3
WIL-4 Coax 55 ohm #22 AWG 1-1/2
wTX Coax RG114A/U Except 3 Shlds & ST 3
WTM-6 1/¢ Coax #26, 7 Strands, LOCA |
wWTY-1 #21 AWG, Coax, RGSBC/U 1-1/2
WTU #20 Triax RG 11/U 3
WTN Triax RG-S5%U #22, 2 Shlds LOCA 2
WIN-1 Triax Similar to RG11/U LOCA k]
WIN-2 Twinax RG22B/U 3
Ww TP #22 W/SH TP #20 2/c¢ #22 2-Coax 3

DNE1 - 0594W
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ALL/NUCLEAR PLANTS - ELECTRICAL ISSUES - CLASS 1E CABLE BEND RADIUS

4. The Watts Bar project shall perform a field inspection of all Class 1E
coaxial, twinaxial, and trisxial 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 cosrxial 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
inatalled to a bond 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 PIRGENEEBB60S. The inspection of
the bend radius in condulets is covered in item 3 above. Therefore,
provided the project estadblishes that all cable tray fittings were
procured with a radiues equal to or greater than 8 times the outside
diameter of the largest cable in question or that the cable was restricted
to use in conduit and that all conduit bends meet the minimum requiremen.s
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 noncoenformance and forwarded to the respective
engineering project for disposition. The documentation shall include the
cable and, if appliceble, the raceway number, the location of the
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 reflecting the individual
project's approach and schedule for resolving these issues. Plesse submit a
copy of this fragnet to me for my use and information.

w. S. Ruu@leyd

J. D. Collins, P.20S5 SB-K

G. T. Hall, DNE, DSC-A, Sequoysh
D. F. Faulkner, A7-BFN

J. L. Springer, 9-111 SB-K

cc: RINS, SL 26 C-X
R. R. Hoesly, 9-113 SB-X
. Kirkebo, W12 A8 C-K
. Rayfield, P-104 SB-X
. Stapleton, DNE, Al10 Browns Ferry
. Wilson, DNE, DSC-A, Sequoysh
ly Prepared By: T. M. Shea, Extension 2672
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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 OIM--SQN-DC-V-11.3-5, issued March 13, 1986, to SQON
Design Criteria SQN-OC-V-11.3, "Power, Control, and Signal Cabies 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 voitage 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 contro! 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-11.3).



