
TMN 1 rE VALLEY AUTHOrRTY 
CHAITrA1OOG. T&WINESI 27,401 

SN 1575 Lookout Place 

Director of Nuclear Reactor Regulation Octobe 7, 1986 
Attn: Mr. B. J. Youangblood, Project Director 

PWP Project Directorate No. 4 
DIvision of Pressurized Water Reactors 

(PWR) Licensing-A 
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Dear Mr. Youngblood: 

In the Matter of the )Docket Nos. 50-327 
Tennessee Valley Authority )50-328 

50-390 
50-391 

Enclosed is TVA's response to your letter to S. A. White dated August 4, 
1986. This response addresses your 15 Watts Bar Nuclear Plant (NBN) specific 
cable pulling questions from an engineering/design perspective. Similar cable 
pulling questions at the Sequoyah Nuclear Plant (SON) will be addressed in 
detail In TVA's response to your August 29, 1986 letter.  

Also as requested In your letter, we have enclosed a list of related WIBN 
employee concerns. As you will note, there are a number of concerns which 
question the adequacy of the cable pulling program. These concerns are being 
evaluated by the TVA Employee Concerns Special Program (ECSP). If concern 
evaluations identify problems with either the specified requirements or the 
Implementation of these requirements, corrective actions may be required which 
affect the program requirements as identified In the enclosed response. The 
ECSP reports will be provided to you for your information when completed.  

Based upon preliminary concerns expressed by your reviewers on September 10,4 
1986 at MBN, enclosed are two memorandums (From ~4. S. Raughley to Those listed 
dated September 2, 1986, "All Nuclear Plants - Electrical Issues - Class lE 
Cable Bend Radius,* and dated July 16 1986, "All Nuclear Plants - Electrical 
Issues - Support of Cables In Vertical Conduits") which should resolve some of 
these additional concerns. Supplemental documentation to our response Is 
provided as deemed appropriate. We hope this additional information will 
allow you to complete your review.  

Please note that the requested sidewall bearing pressure test report will be 
submitted to you upoai completion of a third-party review. Submitta. of the 
report after a third-party review was discussed with your reviewers in a 
meeting on July 17, 1986 In Knoxville.  

8610150045 1661007 
PDR ADOCMC 05000327 

P PDR

An Equal Opportunity Employer



Director of Nuclear Reactor Regulation 

The enclosures In this letter art:

Enclosure I 

Enclosure 2 

Enclosure 3 

Enclosure 4 

The c-Cension on the response date 
been coordinated with your staff.

October 7, 19866

Response to questions transmitted with 
your letter to S. A. White dated 
August 4. 19866 

Summary of how General Construction 
Specification Number G-38 requirements 
art communicated to working level as 
requested in the July 17, 1966 meeting in 
K~noxvill~e 

Listing of employee concerns which are 
related to your cable pulling concerns 
listed in your August 4, 1896 letter 

TVA meomo randums dated September 2.  
1966 and July 16, 1986 which address some 
additional cable pulling concerns 
expressed at the September 10, 1986 
meeting at lEN 

requested In your August 4, 1986 letter has

If you have any questlons regarding this matter, please get In touch with 
M. K. Brandon at FTS 858-8076.  

Very truly yours, 

TENNESSEE VALLEY AUTh0RITY 

ýL 4,.ý:-tley, anager 
Nuclear Safety& Licensing 

Enclosures 
cc (Enclosures): 

U.S. Nuclear Regulatory Commission 
Region 11 
Attn: Dr. J. Nelson Grace, Regional Administrator 
101 Marietta Street, NW, Suite 2900 
Atlanta, Georgia 30339 

Mr. Gary Zech, Director 
TVA Projects 
U.S. Nuclear Regulatory Conmission 
Region 11 
101 Marietta Street, NW, Suite 21900 
Atlanta, Georgia 30323 

Mr. Tom Kenyon 
W4atts Bar Project Manage
U S. Nuclear Requiatory 'onmmtsston 
'120 '4rfolk A,enue
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ENCLOSURE I

Responses to NRIC questIons Contained in the August 4, 1986, MRC letter frouL 
B. J. Youngblood to S. A. White.  

ITEMS I & 2

I. Describe the types of lubjricants used. and the 
during Cable Pulling- To the extent possible, Plant Construction In Which different types of the types of cable with which they were used.

method of application 
describe the periods during 
lubricants were used ?'nd

2. Is there a record Indicating that lubricants were used during cable pulls? 
RESPOS 

Warehouse inventory records Indicate four types of cable pulling lubricants ..,hased and Issued for use since July 1974. While there is no record tadicating specifically where ltbricants were used. our records do Indicate the volume of lubricant used. Th-t ruantity purchased and issued of each type is listed below:'

1. Polywater type G & J

Quantity bought - 6.000 gallons 
Quantity issued - 3,134 gallons 

2. Soapstone Powder (in 501 bags) 
quantity bought - 145 bags 
quantity Issued - 90 bags 

3. Hi-green cable pul I.-g lub,'cant 
Quantity bo~ught *2.800 gallons 
Quantity Issued *2,800 gallons 4. Yellow go. 77 cable pulling lubricant 
Quantity bought *6,069 gallons 
Quantity Issued -3,967 gallons

Started purchasing 10-5-83 
Still using 

Started purchasing 2-22-77 
Still using 

Started purchasing 9-1-78 
Stopped using 8-2-79 

Started pijrchas ino 9-1-78 
Scopped using after 02-11-83

The cable lubricants listed were to be applied by hand. Of the above lubricants, Only the soapstone power was approved for use on braid-cov,,red Cables. All of the above were Approved for use on rubber- or PlastIc-covered cables. Ends of cables do not Indicate any abuse and residues In conduit ends and the above volumes Indicate that sufficient quan'Ities of lbiatwr used. lbiatwr 

'The attached stores ledgers show the type of lubricant issued and the date of issuar:*.
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ITEM 3 

Describe In detail the process of elimination used in determining the worst-case conduits with regard to cable pulling. Include such Information as the lengths of conduit considered to be too short to be of concern. the assumptions used In scoping the worst-case conditions. and the methods used to 
determine the 12 worst-case conduits.  

RESPONISE 

The purpose of the calculations was to determine acceptability of sidewall bearing pressures (SWP) exerted on Class IE cables in existing conduits. All Class lE (approximately 10,400) ':ondults were evaluated through prelimlinary screening, field Inspection. and'detailed calculations.  

A. PRELIMINARY SCREENING 

The screening analysis was performed as follows: 

(1) Developed a list of assumed worst-case configurations based on vertical conduit with four 90* bends In pulling end of conduit. The cable pull was assumed to be upward. See figure: 

tTs 
3" Conduit 
3Cables T4T 
we 1.4 

K .0.42 
R 0.955 ft.  
a 90* (1.57 rad) -T3 
Sidewall bearing pressure 
(SHP) a 300 lbs/ft 
(Conservatively assumed) 12 
W - Cable weight per foot T, 

(2) Calculated maximum pulling tension allowable to avoid exceeding sidewall bearing pressure lim'its (300 lbs/ft for power and control; 100 lbs.Ift. for Instrumentation).  

EXAMPLE; T 3(SWP)R 
(3W,-2

T - 391 lbs for above figure



(3) Calculatedi length of conduit In terms of w that would corres W d with allowable sidewall bearing pressure limits. This was done for all the conduit sizes and number of cables In each conduit.  

T2 OrT, e" - T, (1.93) 
rjwr2 el* - T , (3.72) 
r.=r, W& - r, (7.18) 
Ts =T4 el" - T1t (13.86) - MLt (13.86) 

L, Ts 391 28Z.21 
(13.86)(M) (113.86)w 

(4) Screened the conduit schedule for len~gths exceeding the calculated lengths by using nominal weights of cables. A large number of extremely short cables were eliminated from further analysis because they were shorter than the length of four 900 bends.  

The original number of 10,400 conduits was reduced during the preliminary screening process to a list of 1.914 conduits requiring further evaluation.  

Conservatism was used in the screening method because: 
(a) sidewall bearing pressure criteria used In the screening was 300 lb/ft. rest results of 600-1500 lb/ft were later obtained In tests performed by TVA to determine SliP capabilities of various cables, 
(b four conduit bends were assumed back to back. Using a more typical conduit with bends distributed throughout the conduit could result In pulling tensions 1/2 to 1/4 of those In 

screening, and 
(c) Initial conduit section assumed to be vertical. This assumption doubled the resultant tension as compared to' pulling through a horizontal section (which Is far more typical).  

B. FIELD mNpECTIO 

Obtained a sample size of 81 worst-case conduits for detailed calculations (approximately 20 conduits per voltage level). The worst-case conduits were selected by visual Inspection of 778 of the 1,914 conduits using the criteria of multiple bends (O360*). long lengths, elevation changes, and conduit fill 030Z%) (EEB Engineering Procedure 22.29).  
C. DETAILED CALCULATIONS 

The detailed calculations of the 81 worst-case conduits showed 12 conduits exceeding the sidewall bearing pressure limits of 300 lbs/ft or 100 lbs/ft as aoplicable. These values are based on the assumption that the cables were pulled in the airection that would cause sidewall bearing pressures to be greater.



[TEN 4 

DISCUSS the extent to which the following were considered In determination of 
the worst-cast cable pulling situations: 

a. Pull-by In which new cable was pulled past cable already In a conduit.  
b. Differences In cable construction. jacket materials. and diameters 

when one type of cable was pulled by another In a conduit.  
c. Differences In cable construction, jacket materials, and diameters 

when mixes of cable types were Included In a mnultiple pull.  

RESPONSE 

Differences In cable construction, jacket materials, and diameters were not 
specifically considered In TVA's evaluation of the worst-case cable pulling 
situations. The concern of cable "pull-bys" was considered on a generic basis 
by TVA when preparing Its sidewall pressure evaluation program. As It is 
normal practice to route only one circuit In power level conduits, pull-bys 
occur generally In Instrumentation and control level conduits only. Typical 
conductor sizes routed In such conduits are No. 8 through No. 16 AWG. Thie 
results of the cable sidewall bearing pressure tests Indicate that for such 
conductor sizes, the limiting parameter for installation Is not sidewall 
pressure, but rather conductor strength.  

An NRC review team conducted an Interview on September 9. 1966 with TVA 
construction employees knowledgable of cable pulling practices at WIN. As 
Indicated then, the construction employees knew their business well. good 
construction practices were used, ample amounts of cable lubricant were used, 
and the work was done In the presence of quality control inspectors. Work was 
stopped if a problem developed during a pull and a construction engineer was 
called to evaluate the situation before continuing. The above practices were 
followed to avoid cable damage during pulls.  

[n additicn. the calculations performed Included specific conservatism in 
regard to cable pull-bys. The conduit configuration utilizedi assumed an 
entirely vertical conduit run with all conduit bends at the top of the run 
(the cable was assumed to have been pulled upwards). Therefore, the tension 
assumed going Into the bends was equal to the full weight per foot of the 
cable multipled by Its length. If the pull were assumed to be horizontal, as 
the great majority of conduit runs are, the weight of the cable would be 
offset by the effective coefficient of friction, thereby, more than halving 
the resulting tension Into the bends. In addition, by assuming all cables 
were pulled together. WVA has calculated a tension and corresponding sidewall 
pressure based on the total weight of all cables. If only a portion of the 
cables were pulled at one time the resulting tension and, therefore, sidewall 
pressure would be proportionately reduced.



ITEM 5 

Iescribe the extent to which different classes of cables that may be 
Intermixed within a conduit (e.g., VS with V4, etc.).  

RESPONSE 

The design maintains separation of the cables by voltage classification.  
Design Input Memorandum DIMNB8-OC-30-5-.3 to Watts Bar Design Criteria 
HS-OC-30-5, *Power Control, and Signal Cables for use in Category I Structures." which was Issued March 13, 1986 states that cables routed In conduit shall be separated by voltage levels with two exceptions.  

L. 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 inay be routed together in the 

same conduit.  

This DIN was issued to formally document the requirements for separation of voltage levels in conduits whichi had been explicitly stated for cable trays.  However, the design reflects that the same voltage level separation has been maintained in conduics as In cable trays. The 81 worst-case conduits In the SI4P study did not have mixed voltage levels in them.



ITEM 6 

Describe the types of repairs that may be performed on cables or their 
jackets.  

RESPONSE 

Whien an Insulated cable becomes damaged (L~e., conductor strands are nicked or Insulation cut) it Is either spliced. replaced, or repaired depending on the extent of damage. TVA General Construction Specification G-38. "Installing Insulated Cables Rated Up ro 15,000 Volts," has the following criteria for Class IE cable repair.  

A. For l'*w-voltage (600V or less) cables, repair to the jacket, shield (where applicable). and Insulation may be made with the following restrictions: 

a) If the conductor or insulation has been damaged. the cable shall be spliced or replaced.  
b) Where damage Involves other cable components (i.e., jacket and/or shield) each compoient shall be repaired 

individually.  

0) Damaged Clast IE coaxial and triaxial cables shall be replaced.  

R~aychemu rype N materials are required to be used for splicing Class IE cables that are required to function In harsh 
envirunments.  

B. For medium-voltage (SV-l1kv power cables, repair may be made to the Jacket only. (If damage extends beyond the jacket, the cable shiall be spliced or replaced.) 

Repairs to both Class IE low-voltage (except as noted In 6.A.0) and medium-voltage cable jacket damage require the use of Raychem Type N heat-shrinkable sleeving or Raychem, NJRS wraparui~d cable jacket repair sleeves.



ITEM 7 

Describe the extent to which rspaired or Spliced cable is allowed to be pulled 
Into a conduit.  

RESPONSE 

TVA General Constructfon Specification G-.38 and drawings require Class lE cables to be spliced In boxes or enclosures In seismic Category I structures, 
In electrical manholes, ftandholes, and cable trenches.  

Splices for Class IE cables are typically made where the circuit le",-h exceeds the full standard catle reel length, the cable fr~aarion or conductor has been damaged. or th'e point of terwination nrst be ertende:.  because of a design change.  

General Construction Specification G-38 does not prohibit rer-tired Cla-, c'~ cable from being pulled in conduit. However, repairs to cabie ,,acket generally are made after the cable has been pulled. Cable' jarket daraqe tu Class IE cables requires we of either Raychem Type N (NtclC"- graete) sieevinq or MJRS recair sleeve, except Coass lE coaxial and trtaxtal cable-, which, are 
not allowed to be repaired but must be replaced.



ITEt4 8 

Art the conduits that could have been abL..tj during pulling located In harsh environment areas 7"Ch that they muy be subjected to such conditions as high mioisture, flooding. steam, or high tempevature conditions during normal or accident periods? 

RESPON4SE 

Ak noted in the following table, some of the worst-case conduits are located iM a harsh environment Preas.

CONDUJIT 

1 -43-292-10544G 

0-3MC-290-409-A 

O-?9C-290-409-.A 

I -2PM-2g3-5664-F 

1 -ZPM-293-5677-O 

0-3RM-290-609-8 

I -2PLC-29g-62-E 

I -2PLc-2gg-az_8 

I -4PLC-Z 3Z-282-8 

1 -4PLC-292-28 10-B 

I -4PLC-2g2-2g40-A 

* 'PLC-292-2801-A 

J-4PLC-i92-27)- 2

ENVIRONMENT 

Mild 

MilId 

Mild 

Harsh 

Harsh 

MtIld 

Harsh 

MilId 

Harsh 

Harsh 

MilId 

Harsh 

1!rsh



rablo Continuui

cMWIcui 

1-2PLC-299-61 -0 

I -4PL.C-Z92 -281 4-B 

1 -2PLC-Z99-63-G 

!- !P-292-7274-A 

I -PW-293-S67-0 

I -2PS-292-704-E 

I -SPP-292-21 89-B 

I -SPP-292-2656-A 

I -SPP-292-2 183-A 

I -5PP-292-21I82-B 

0-48-292-1 090-G 

1-48-292-1044-0 

0-3mC-292-629-A 

1-3M-! 92-3380-A 

!-3VC-2 92-58,3-A 

I -3PV-290-g61 -0 

I -3' 0-292-582-A 

l-4VC-292-1082-B 

I -31IC-292- 1071-A 

1-3G-290-1 525-8 

1 -3G-290- 1524-A 

2-2NN-290-3256-E 

2-4PLC-292-2300-A 

If-4PLC-292-251g-A 

2-4PLC-2g2-852..A 

2-4PLC-2g3-i 136-A

J (item 8) 

EWGIRONMT~ 

Marsh 

Harsh 

Harsh 

Harsh 

Harsh 

Harsh 

Harsh 

MtIld 

Harsh 

Harsh 

Mild 

MIlId 

Harsh 

mildc 

Harsh 

MIld 

Harsh 

Harsh 

Harsh 

Mild 

MilId 

MIlId 

Mild 

Mild 

Mild 

Harsh



Table Continued (item 8)

2-3PLC-292-l 184-A Marsh 

2-3PLC-292-1 185-B Marsh 

2-314-292-4338-8 Marsh 

2-39-292-3360-A Mild 

2-2PH-293-7869-0. Marsh 

2-2PW-292-6444-E Harsh 

2-3PLC-292-2303..A Mild 

2-'IPK-292-74o0... Harsh 

7-2P14-793-7872-F Harsh 

2-2PS-l'92-704-fL Marsh 

2-ZR14-293-438-A Harsh 

2-ZPV-2g0-825-.E Mtild 

2-31-LC-2 92- 1928-B Harsh 

2-4PLC-2gz- 1280-8 Harsh 

2-4PLC-292-c'80'12.A Mild 

2-4PLC-2gz-29".2- Mild 
2-3VC-293-2577-A Marsh 

2-2PI4-292-7401..A Marsh 

2-2PH-293-6426-0 Harsh 

2-4PLC-292-2763...A Harsh 

2-3PLC-1190-215-.8 Mild 

2-4PLC-2g2-63I -B Harsh 

2-4PLC-2g2-853..8 Mtild 

2-3M-290-2987-.8 Mtild 

2-3VC-2g3-2035-8 Harsh 

2-3VC-293-2o6;..a Harsh



Table Continue# (Item 8) 

CONDOUIT ENWRONMENT 

Z-SPP-Z92-Zl 83-A Harsh 

Z-SPP-292-2296-8 Mild 

2-5"P-292-2297-8 Mild 

2-SPP-292-2291-A Mild 

2-5PP-Z92-2292-A MilId 

2-SPP-292-21 go-s Harsh 

2-SPP-292-2656-A Mild 

2-5PP-292-zl 91 -A Harsh 

2-Z'VC-243-1259-s Harsh 

2-4PLC-2gz-86o..A Pild 

O-SPP-296-2488-8 Mild 

O-SPP-296-248! -A Mild 

l-SPP-292-2l9o-8 Harsh 

l-SPP-292-2280-A Harsh 

l-5PP-292-zl 88-A Harsh 

O-SPP-296-2483-A Mild



ITEM 9 

What tn-situ testing has been done to the cables on a routine basis or 
subsequent to the generation of the conce*fns related to cable abuse? 
RESPONSE 

After a cable is pulled. a continuity check Is performed as part of the termination process. Negger and/or high potential testing is conducted on meditum-voltage (69004V) motor circuits and IOOMP and greater low-voltage (480V) motor circuits. As soecified In maintenance Instructions. periodic testing is performed for mnedium-voltage mnotor circujits and 1OOKP and greater 
low-voltage motor ci'rcuits.



Describe any testing or monitoring programs that TVA will Implement relating to the cables suspected of having been abused? 

Testing Is planned as described In Item 9. In addition. TVA will Implement an extensive trend analysis program to track, consolidate, and categorize Identified conditions adverse to quality. This program will be Implemented by November 1916. The trend analysis program will readily Identify any adverse trends associated with cabling at any TVA nuclear plant. It should be noted that neither TVA nor the Industry has Identified any adverse trend with cable failures. If negative trends develop, either from within P/A or the industry, TVA would Implement actions necessary to ensure safety is maintained.



ITEM I1I 

Prior to pulls were the conduits known to be clean and obstruction free? 

RESPONISE 

Since 1968 TVA General Construction Specifications G-4, "Installing 
Electrical Conduit Systems and Conduit Boxes," require that after a conduit Is Installed. it shail be Inspected and cleaned out. ano compressed air shall be used In blowing out any accumulation of trapped liquids.  

The nuclear plant site procedures, such as Division of Nuclear Construction's 
Quality Control Procedure and Quality Control Instruction. and Office of Nuclear Power's Modifications and Additions Instruction (lilA!, Include the requirements. WBN procedures, with the exception of MeN MMI procedures, were previously provided by letter from R. L. Gridley to B. J. Youngblood dated July 25, 1986. The current revisions of applicable I4BN MBA! procedures are 
attached.
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HI-3 

lso pwpom of thin. its iss f*t~ 1veia thin goomal Installs
ties criteriand LasocIa -- - - tSr theastalts of 

CI omtroxv sfimol, sae power cablims.  

2.0so 

a"i M&~is pLies top elme and ..- mK electrical Cables, 
nmued by a to be oned is cnmitl stols, ami pomr Circuits. For 
"asUC cables, ac lapct sholl.p Ie pfin I by the craft foremen 
or mpimuwt ftmw For cm~ cablems designted aso associated 
1c:a11ble,IL W iusp- -as of tQ reafs only Is zeuinrizs. Applicable portions 
of this iato -b0 ios showU b un a4 tor efai of dnmged cables or Coble 
framunder ~sa wirtenamtan mIt 

3.0 in si 
3.1 Isumore Becomes 

3.1.1 assental U- t Spciicai 6-38, wimstelling Insulated 
Cales noted or to ISOMW Volts Imelvsiww 

3.2 Other Documents 

3.2.1 MAI-4, *Iastallaties and Inspection of Coble Terminastions" 

3.2.2 mAI-is, "lastlasties, Inspection$ and k m tatis of fmposed 

Rigid amid 7le"Ibe cosi"" 

3.2.3 M1-14v wls lte am Iaspection of Electrical rometration, 
Pressw Seals Fire-Step louriers, amd, Flame Nstardast Cable 

3.2.4 UI-57.14 (15), "NONbinig of Low (Madim) Voltage Cables" 

4.0 in&.t.CJITA 

4.1 Cable Lubricants 

wkes poulla cables in coindtadt lubricasts should be us"e to sinlinim 
the potential for cable jacket and/or Lasulation dining.. When aailable, 

*smfecareIs iaatauctiess shall be followed is applying the lubricant.  
Other labricants, may be acceptable pwroided they are approved for mae 
by the vender of the cable an which the labricast is to be applied.  

Rscin.isdCable lubricants are listed belay:



aboisia. 3 

4.1.1 Nwe g~bew ear plastc in mrd cables wan 

Wl Dus.ith VIA aaew wspews~ 
w2 Water 
(3) Wel 
(4) Kihap 1b. 45 ftle ft11if boaIew Maker, UZsetzic.  

(5) Yew Sam (flats,. Cmaremd momw) 
(6) Sespesas sa" water 
(7) sump alw elanow .w so urvy lab.) emswee 

C)ftlrnsr labrtass .A., U"VI ai O7 cama ftlywtea 
ceupuwesim-). Vasof 3*imbee Man 1160414 be rstrcutod io 
P811ia -- -- -t- 0 "Melvin Ies"$ veatical aums.  

(9) SlIP-I 3" (AMrICa Colloid CMIqO) 
* ~~(10) Uc "ir Volume lubuicentam.t Tag3us (CE ~aslad, Kac.) 

4.1.2 Fzbadcounte cables m:e 

(2) Talc 

(3) Suarstem sad aster thick passe (imm vegy I ttle 
astge oad mewa taw rafts 110917o do Checbue) 

4.2 Cable Time.  

4.2.1 Cable ties 011011 be of the "selfalsaia two. COWl ties few 
smmaal, pl=Lsaw my beeof qars es fwasctumi by Ibrns 
a" IOdUet COWNgmeyA driaol. Iedeswalt es adit Cogupozati"9 
A11-State, owimi (Suth uasterm *meuctases, Inc.) or ovisslemI.  
Stainles steelt or Tafsl Cable tie my alas be asedi swa mi 
plas srame.  

4.2.2 Cable ties feewea- withia the pariusry a i shell, be either 
steialeae steel am smseftuaws. by -W Specadi Zal. stares or 
ep1LVisslatv Off RU fleerspalyner (such as Tefvolt IFs Thamms 

$ sand lamt Compeer) with a !Debta device of Swav&Z",...  

4.2.3 The use of cable time In cable trayis Lato be kept to a mimimm 
to radoce the waasituas of 062ssd e uteuilel in tho e uaWbLY 
did t of a fire.  

4.2.4 Cable ties Li cable tres ean color co"dc~rupai to the 
celog code of the diVision of cable sepratids 0Atceat1.



HI-3 
aPk 3 of 16 

4.3 Cable I~tfcte 

4.3.1 cables gustat in cable trays feiusa or class It (train or 
chemui) circuits a60111 be identified for the division of 

aupeatie at laeikt points. As animisim, the idesti
ficaium(which my be acamliahe by men of marking, 

taaggt or taping) ahall occr neasr troy '-W and 
slow the Coble tray spastm at S-foot intervals, to provide 
visua I mnim thst Ohe Cable cmtllt on forms with 
the separation, criteria (sections 4.4.2). the intaruediste 
cable marking shall, comfem with the color code for the 
division of cable avocation (attadmat 1). These cable 
markings dies" be applied prior to or duriag installation.  
I~mndiwistmal cables ame not required to be enrded sit inter
media" Points 

4.4 Minimum Sending ladies 

4.4.1 The minimu banding radius of as insulated, cable cosssof two 
parts: 

(I) the Minimu Palling radius 
(2) the minimu training radius 

7 

4.4.2 The minimu Paul"m radius isahe smallest radius to which a cable 
ESh. best dating pullimg. This radius is measured on the inner 
cursture of the bend. The minimu aoble pull radius shall be six 
times the outside diameter of mashielded power and costrol cable 
and twelve times the O.D. of all. shielded cables.  

4.4.3 The mislimme training radius is the smallest radius to which a 
cable my be best after all pulling operations have bees completed.  
baless relaxed values are appr@ i d by' W prior to implemenstation, 
the minmium cable training radius for a single conductor cable is 
the appr0Opriate intlaisfactor from attachmet 6 times the O.D.  
of the cable. For intc~utr cables having as overall shield, 
the minimu training radius is determned in the saw masser as for 
a single conductor Cable. For multiconductor cables not having an 
overall shield, the minimu training radius is equal to the appro
priate installation factor from attachmet 6 times the O.D. of the 
largest conductor in the multicouductor. 'The training radius for 
coaxial aoble my be relaxed to a value eqpal to the O.D. of the 
aoble multiplied by a factor of 4; triazial mey likewise be relazed, 
escept by a factor of S. For shielded madium voltage cables, the 
value listed on attachment 7 my be used.  

4.5 Mousmm Allowable Pulling Yorce (YO) 

4.5.1 The amount of pulling force used for initial installations, pullbYs 
(a cable pull into a coadmit containing cables installed by a 
previvew pull), or pullbacks (the process of removing previously 
installed cables from raceways) shall be limited to avoid damaging 
the cable. It is primarily to avoid elongation of the conduct( 
The pulling force for a cable pull through a specific conduit 
configaration may be loes when sidevall pressure requirements are 
applied.
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4.5.1puf mue EM~.pd.gh a mims$ =e*B pan win 

*A--&Ia by the come vmft st be aw b ampSSi. If aft 
value is wesoaedb asU com vmmc -m to -omf swie 
U~lu Calgalast the "M sof ~MU me&m l -o ks sh
I oc 3. Tis& vulmo sM3 be ow Uhm a panl BW p.Vt 

Stoe dor a h oma -esm game (mstal 
the amuli allowble Pullin CAPllb *.~t 

(2) Sha jin h- mm ~ 

an" 0aR about 2ks lmwa e oet fd Value 

4.5.3. no mueu allowble P.11IM Mc Mar asong cable youl She 
be apmcwt of the -ww or'th SOVAMSL wwg oaU.ble Pullin 
tocras fac Pwwwi 0 Couma cabms oc~ " mto the sum o 
the indiviaml mmt onswI puift hurcm hr 
cables. uub1ý - a ppk, ftr PWUl in comde OC cable 
tea" ie a pOu go t gaveig 

4.6 mirctej Fumesn imoc me UA&U m .- a 

4.6.t The sidsma Imu is amhem radial fer in ads tow immLpUm 
Odd cable jacbt at& a Ie pauia gegg gbu nom Coble I& 
"a"C team. a -asjm~otagwmi ma sahel ianlrlst 

taw exrocted OW is the asecmio at am panl hr Ocalcoat 
In mbftos Amismsm hrW cum a3 =61" pagac to mabis th 
actual Paul.  

4.6.2 W 1cal mu -sam- am ust COSULra is the fllowm 

()If the mootecing *9Eb paulli feem is mot~ mpi.a, Cam auction 4.7.7.1).  

(1) If the omdI~t xw- is stwasi hetý pull psius (so 

(3) if 0. to Y* Vionepims lation~ o tow 

the. W sedcmen feY l -msmoasis and smal evag 
cables 

(4) If the emawit bea hap a lare mdtin A am8*ft ee h 126 
a radius of Is Test~ or vast"r uhelt be trested soa-e stra 
18mph* Is eslulatim he aseted pull forces.
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(5) If Em Iit1 adf plls3 is bZUSUL iLt, the Coble liapeh 
"Add the comes is as oust= thus that Calcolsata by the car
wiset umagm moiu secti 6.4 of ,.fL- ad the tables em 

-ý S of eU.n The. Cables Show ms m lampths hotes 
Poll -"nt sith OWLusl= dqrue has du=L -W=aa 
segie doll deom thoem am Mot hi. 4.  

4.7 Cabe3mlasr 

4.7.t no ceble OmaoesSet (hi. ebt 1) specifie th e"uut 
a Cable ts govixed to tawe Ie p.1.5 Of teumiatims.  

JS iintS&2fagfthe ale. If iinteamin OCCr zscablpscanW 
be i="s Somal so Industo us the Cab*le Justltias mt, 
00a coimamt .gsiin hemu be inotilld for diup.itirn.  

4.7.2 CabI. sho ba installed in =N~ts aind tzopm; that beor the 
- in.g-~i sgraiinleidm! eset for associaeid cables.  

AwmclaedCables am ma-C cables routed in tmbimed Coble 
tcaff ao~er inut.ts; however, they shall -et cr. from ~ train 
to anther.  

4.7.3 noe pi ± featus" below smull be followe Whom installing 
cabl;W s Cole tias: 

4.7.3.1 Cobles, shall ber placed So low-lemi signal, trays, madum-level 
Siegal troya, Contest trapp, and 460-wift trays ia a -Ieat, 
*urwly fasbies. Tompecazy bridges shall be smsed at internee 
uses, to allow cables to to pulled without. emsmoive iuteraclaI 

4.7.3.2 411'mdim voq pava e r cables (.5-L5-0) largr thus saner 2/0 
AVU shall be placed antays ha grouped, thUe-phase circuits.  
swuam whopt powr cables which are ft. 2/0 Awe Shell be 
either preuped as abft o laid Side-by-ide withmN space 
betwee iadividual cm ctr. 1xcept as moted in 4.7.3.3 
below, the somisl Spacing betwee adjacent 3-ph... circuit 
bundles or between a 3-phase circuit bundle and magrouped 
Of. 2/0 AVG cables shall be determined as outlined on 
attachmet 2.

leMmOf tbramaa or raszesi cklmOf the pecte - tine.H the toal. l I I~ peflift foam is lom themt 
ame ther uspctes No is lo3tms~ that mak avirwbae ulsie 

4pa- b- W to o edr C3 xvft few ~ a~ --s W tL 
Cabm -g m i k.f m imtemmtum Comes Shall. be iNee, 
in ism of iemomrn the Cables: mo Im palled if mot, 
&,mn -- -amE shell be nomit ugsodi thet peal is is the 
sopeon izot am tir tha sesn in ta* siuaitb mleulatilmm 
If mtilltm AdSI aUmtiL pull -e mot be isa~ule or the 
vocmm 1ugf scmodo -hw to brift the sqece pollimg fum 
s-o~ -oeu OW Ofit" - AL% a 1ismts. If the mpaintd 

MW amse acm .l3areeb E6 s "Iefts at the ban "hoe the 
8=0t -oem pda11m 261CO -, msv atr of tie ampected 

mer Oabeu boma is stmauy.
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43.73.3 ?he =Mmias pc defined an attachuest I my be less at points 
Wre cales enter or exit a troy and at tray fitting Ora 

-nmY tapsitMNWMMn the Mikw cable beading radius 
as specified -n the Cabl& Insallation. Sbet- Nonwre, maindl 
spcing asoeli be restated as seas as practical.  

4.7-3.4 Cable ties (am sectiaa 4.2) my-be and~ s reqruqired to 
Maiutaia a Eat orderly new..t of cables or to smiatain 
*the MVWuird soiest spacing betweem nd witt otage circuits.  

4.7.3.5 ra vertical cad" trsap, cable. ties sball. be use to support Cables 
lot the top of tie P I or as close to tel top as practical, Plus 
a ~suprt for am& aii ea interval of spacing as sondfied In 
the tabl" below. (Is vertical solid bet trays, cable supports 
as defiasiem on0 driniW shall. be peorlid.) If the total vertical 
tray rI -r is loss thea 25 percent of the spacing specified in 
the table balm., -o cable support shall be required.  

wPACm FOR CAK 6ni10IT 
IN VEMTCAL RACIMNM 

CAuZ SIM -KT SUN 
S AVGto 1/0AND not greater than I00ft 
2/00 AND to 4/0 AM not greater-tha. go ft 
250 WXto 350 Wl ot greater them 60 ft 
40 WXto so MM not greater th so Sft 
7505 NX ot greater than 40Oft 

4.7.3.6 In harizsotal cable trays, cable ties are installed at intervls 
met to ecueed 15 feet to confine cables to the Costeu of the 
traps (for both changs in directism and elevatlem) and/or wintain 
an orderly aa~t 

4.7.4 Supports for cables in vertical conduits shall be provided at the 
top of the racmny or as close to the top 06 practical; PLOa a support 
for each additional interval of spacing as specified in the table in 
section 4.7.3.5. If the total vertical riser is less than 25 percent 
of the spacing specified, thea ao cable supports dhall be required.  
CMerIciall 1y available cable support devices, such "s Kellmn support 

r'I"s by larvey lobbell, Incorporated, my be ueed. As an alterntative, 
cable support may be provided by use of Dom Corming Sylgard-170 or 
315 Compan Scotchcast No. 9 (13-5240) sealants in a coadalet or a 
similar tppe condit body suck " as 171TS" fitting. Following Mean
factuuurs ia ucie, the sealant shall be applied around the cable 
inside the coudeft body. Another method of supporting cable in conduit 
bodies Is to wea a laychew 1135 nuclear jacket repair wraparound sleeve; 
a leepht of sleeve shall be cut half the length of the conduit body 
opening ead wrapped around the cable(s) following sanufacturer'a 
instructioins for the sleeving. (This method is intended only to be 
used on existing conduit. Future conduit installations should have 
a pullboz installed that would allow a comuerical cable support 
device.)



6.-, semii afe as-we wswtmI~mnpi 

4.74. n Mom ambef to the la~a cable ry lcktaob left Im cablow 
Sbe not m"elft~ tomotcmatem Ur sm a..m ml.ec 

S-n sck efher at hsa tz t"D in.S 

* 4.7.5.2 minhe awl 710 cal ~ lack 1." SOL be l ne ntt to b 

doe pon doet cable aomt be Emomy ameme" withia do tray.  

~- 4.7.5.3 06abea. - tD be als@;*& by 'wfi.f with lelm clothe fto om 
mW sable, yellin mclemoL ut.~ vo applie darbg the fastal
latim tommo. amd tome pectimmo, of cable. Vithus thpome
tmuim abf dohegosemls inteuial. Is to be imisll61 am& to 
be daemiw.  

W 4.7.5.4 Ibenstaflk spm sop be t~aiypluced between each re 
of cablow owiide sock pometrati whec te mucolat inetecial.  
to to be i.mJl". After, Imstauslatem of essalst mategia1, Ohe 
opeov am fto be ium. USe NU-14 far dotalls of electrical 

4.7.6 noe Cable doall be psqswee mid p.1. Sa.rinto - by OW or 0 
R- 61 d lalsiag uhedm ft. theextent pratical, 

momler "i cables aboulA be located me.6w thin centar of the bumile ¶~m _U po ol 
4.7.6.1 Sw U Certain typow of omep home @o tope. tomerble 

(1) Ussitie. euia atCo mbwnda Oomn "i
Ically along the rago y of tupired to "baudfe th bes 

(2) ftu the cabl alag the Side of the ragemny am then lay it 
Into thes mnegy 

As leftas the cable Somi.. in theme type tussewy sd -w of 
the mothad dmgribed above is mood to imatU the cable, Mo 

prami sf the cable tsr P0e12a6 to .oe"WIs. Bowwevr,, if 
ihimole one emit end enter amsther tmp of rasomy (such s a 
mbdwtI) ceISrtag the Emo of a Puan re.s the .. d of ?he cable 

absil be pmepnd for pUmmS that portios of the anm in accordance 
wit m seti 4.7.6.2j, 4.7.6.3, or 4.7.6.4.



4.7.63 CobsS be popos tor Pmlli by ai leaw aser m 
49 docmuu (Am sm 1m 4J.7442 Ib ass tu~iak -omn 

1t bleembeMA goomabIýB asms* top MAbm tf 

toEd Saw ofw Mtl ONMLm to~i~ do Saam . Nora 
iambi,. se at & sum vml. a Amor, i 

ft~ S da-o .m tobe gomot m;a N*P.  

4.7.6.3 4. moen sof a low an~a~u~ 

~P~~o Ab mbinsr "aa %*c a tm-bagsr gnt 
qW ainllal ftem C~a CAI& Sqgsn Sa Caea) my be 
sueito Vw Ul a cable smo 911os 4.7A.3. Ib -a this mibad 

-w ainat jadmio untattisi awd fller outial to allw 
do bome, asmesr to be iumwr im.e do bamen se us potif 
am. Us rliu a" al do be atteuboi to Usm amiw 

Mmm.-sS to m w 0001uaWIND thiks masbi io to 
be7ad toPaul 1atcmiae em mb wer Mo a NWcable Pang an. ofth iad"Wibet cumocsa, Shen be cr~imp in Sb. brawl 
of tha goluy ea".  

Irtmov±L76.J 1piael cable jolinin tm~ isoft 

4.7.6.4 SombotVe Ik" Ais £5 l acokmptabi uadiat g1 ~Ie - dg 
abl.le f psufti is by as fe a bIb~ vimm rP* (Sumb as 
Kolusm bluing "i smilul. trom as satms Kwiism, Ot bsofte) 
unamas"e aeemAf to actiu~ions. Sim fismw 
4.7.6.4. RpM~ VU&p (am* s Solmn Volvamel Slmck billfg big.  
or Coble ufifte ofi#&) am daialy ine is cable pulubecmb.  
(As squiwalo to dbs "Mplsgi# is 26e fi.Id applied wm=Oi tsil 

1." iss a pe boobei awn baru~e by mareausea a 
NW. sod egrinie ItS eemS ash able.)

Typf"Ma cable Pating amme..iss main be~kat 
game "
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4.7&3 heAMMradftmet0110 t 0 IWIM a&, o atln-tta 

'7, m m ti feto "a bm"Im of eb em*AUlk aw 

smo a .mi&m. sPnRwO be. mbmit MW 

* 4.7.&6 &W Pdsh m.@U s ie qips m. 3Iw be 

AL~m tan soW a *vnal emmn3w 3I WAN-2) doom 
be o" healwa am palism aw -= .3 Pat =Ws Oni mm3.Ml 
amig~ pm- (ft sm inlttb paile a aviL my Alm.  
bw sa"u. Ike met"imsr su qra of stth plunms 

tap elrftw lbs aafs stnd as as em and timmil 
whici do aMmlly C .3 pSI. lb wt Ru m.Lv&U -v cebla 

doe lf- -dw -e~ A" a& t -n~ the pwl~m cpiuty 

4..7 b ew Ninmitrnlpim~in 

m mmi belows OR Paul fbu ownl be smmttumei for 
a s wonl as Rod to amuue lb. Odmm 

gul Uiiindlow as sw doe wnb I. Is .Mt Sua" 
Boo mom ..U~um"i Lm atulko 3 or * caulbeatmi -- .---- ter 

*do abal w& to Ht Cbe Paul "em. am Lip. 4.7.7-1.  

*c~ 01"3 aqe wim a boksamew w.C abia bs 
we Mon the musm Pon tmism.  

mama ow amum eft l t..iin wisMamet.mud



-fet w. m mre 
t a L R 1 m

Mios, *-m Pa wom, ma

. ~ ~ ~ ~ va &.-t iim via tow..~ E a r ~k 
Coae WUa som~an as me NNW.  
am,~at r1Suiboomr ba. tob. 4.7.7.1 to obtmal 
the omw pomling Som an too come. no ps fasetse is 

--Wodas fbasoum 

bl~w~q htmr m 11(2: Can 2f 

am doe movou fnall bewenf towueain wisums, hse Cs) in t*m. 4.7.7.19, doe mwtt v. ftastor may be calculated usin 
the abm agtms or doall be sauiw to be Us wialu fm th -lbo -su.

fameZL~ 4W70701 w facto=e fe nw wit* I" Ur

10 /.

4.7.7a1

Ammialp3,as' Factor 

4 

6.415 

1M 0.751 

MIS 1.0 

£76 S.747

and 5

- ' Ir
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4.7.7.2In the follovin applications, monitoring the pull force- Is mot 

a. "hem the lait&'ia fasafltim-as a pullback Is acaLishe 
by the, techniques described is ioactiom 4.7.6.1, iace 
is not mequihd stom the put""a 16-c - ,is aiautay 

*tzma~le by the ialaestci .  

b. Begin 4[njtjal iintlligtlam, pulibyg, or palylbAck gemitar
Ing Is me moglzat Whom cables cow be peeled thoe*. the 

emmi Iowa imitul 0 wh- to punkin the cm"I through, 
the emonatag lingtb of removom cable =7 be pulled by emo 

pes.by bind, 1gio the other Ord Of the condet or out Of 
the mearet Paul point Withaut howing to ainuter the Pull for=e.  

C. am the copi sont m~aeem cms detecame by the method 
described is MPKI that the pfulftug tenion. value will 
be sue N..Itoria is lost required if: 

(1) A cable is beiag Installed In = emty codmit (uno 
previously Installed cables), 

(2) A cableis s bbein guwured, end it is the only cable In 
the coamiit, or 

(3) A comiit, IustaLlatifoo is beilg reworked, and all cables 
In the comimit ave being rinugud 

4. Whem the sobi of cables beiag pulled through a coudmit, ester 
a Paul point or emat the .. d of the eamduit, additional fostage 

my be pulled as minded without momitoriag provided, 

(1) MW poll fr3 we has bees, monitored until the cables estered 
the pull point, or enited the amd of the coaduit, and 

(2) *plication, of cable polling lubricant continues If it 
we usad duulag the Monitored portion of the pull.  

(3) polling is stopped if it becomes siaiiat l Mfre 
difficult to pull tham wham. the Paul forme was beinag 
monitored. The problem shall be determined ead 
corrected before pulling is continued.  

a. for cables which are to be reused after beiag pulled beck out 
of a comduit, am persos. may pull up to 3 faet of slack from 
the Margot pull point without monitoring to SLloM attachmemnt 
of a basket Weave type grip (see section 4.7.6.4). After this 
slazk has- been obtained, the pullback force shall them be moni
tored (unless section 4.7.7.2.b or 4.7.7.2.c above applies) 
to assure the moxiemu pull force for single cable pulls; 
0.1 of the maximm pull force for group power and control cable 
pulls; or 0.6 of the msuieinu pull force for group iostriameta
ties cable polls is not exceeded.
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Su mmos sholl. be take ta edmfi emmmaiw muemo emlcble lubimtsfromaturming: equpimet at tmlmtl Polats.  
£. 0able whll. not be pmled & thu era, -Is belmw WY 

ai. whom maimiracl ammiateFm is =@&Wi pVlUM o (sue an a Winch) whic OWi prsvide a stw contimnuous l Ponsa the 
Cable .shold be wood 

h. 'km.. er (beef eppeuis tip the aimotims tecabl has be=n wand an the cable reel) should be ammided hr ~e.ilei.  
5.7 T. the extent Practicals a cable youl thrmeea cmeit ohm"d be deared Neui anl cable to be rmened thomm atP~ mGfit eme bass idemtifiad.  lbuumr "08,10W (cablet palls Is. cdin ts with exnisting cables) am --- -sbe but my require th ati pextrauam ("a. dtomami by apoisent, euimmer) be take to musid mgqthe existing cables. It may be necssay to Pullback existing cable. 1-ft installatiM of a mom cable rather then not"g a p.111, ia orer to eliwiafte possible sidwo1 pressure Problems. am to conitions occuring inside the omatit, such as lewss available cm.d ms m!aresmi &o am& pucia ----. I-l f the mad tings coble., the following D-0zemc apply to ialatmsinm]Lvifg pullb": 

(a) All -~znt pertaismia to able Paul ia empty ceindmita, suck as the mWifmo ensemle p.111mg fer n. 5. sideall, promur llmitacia., eam also appliable to pullys ---bchV A ceeficau of fuiction of 0.5 dhall be used La the sieuill pIn calculations for puflbp.Ip.U backs.  

(b) A mothed whick will. inaimine the potential for dump to existing 
cables shall he selected to install. the cable Poll Cape.  

(c) Pullb,'s may moreqe the ame of lecpr mustsu of cable Pulling 
luricants.  

(d) After startifto the puiLfy shall be iui telytiaated if the cables suddenly become note difficl to Puln. no Problem Bhall be Identifiled amd corrected before attemptig to restart the puliby.  
5.5 Whom a Cable is reodred to be paled4 bock fm its existing roust., the Capimiast onsiaeer will initiate sad authorize it on data sheet S. Since the sam rowrmpirs apply "a acable atallatism, data sheets 2, 3, or 4 (as requird) will be calculated prior to pulling back the cable. If the Cable is to be reused thoan the repull shall be documented on data sheet 6.  

5.9 Wm a cable tray covr is -m Id, the tray voltage level and mode miwnbs idestifylag the location of the tray cover dhall be recorded by the craftmaem a data sheet 7. The craft form= shall verify the removal sand reinstallatiton of the tray covers.
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ftizsm S

son Aft. palu~ing "anh ofe cable tam C0le ohm" be ten Weail i-dowfiai.  
The mu~m relletl by usingw a low a tam ad ot tooconuctor or got" & 

Ths'e -bw p.15mg orw, a iwnlfligt lengh of able sha be 
Spoflt.ag me to ati as adequte 1qpk of Unamge 

cS iable, Isr atmfte. la LbPr rabies Pau*e by a .mataUt wow 
bee Pi A adim o or Sn 0A tomi neww- babe an. ai m 
Clfte abias locte Awuterv ow In saw aw locaiong d11 bw seale 

by 1 11M 0 or by Now at a bt ukw bl. ee me a orthsr swtmie 
it odiums to beftg wttmdiL To .~iifti thm emilp of imeimoo aleeuwl 
Wades tam~ing" ~aut -W w gogcable lwkdbmta. Ms ipcale, Ekes 

tim te~umtimm~e, m ftm the aobtnle. mm thet~emi 
Mon 6 uipim with a Cloew clockte the Pau. Is 1ed

mm ~Mxx mCnn b

~* .*. pewme of. a imporeter timmgbine the TIntlting Usm imepactor 
own Me1 E eti iom53o Z 5ealoee andurif tbot the wmoqtm aitamia is mat by "opie -towCbe mea O Sheat.  

...om Us Cuble ImalSIinM Auer lad# by visual wun L ,Imame dot thematestialtoi fu." of defet;met cuts both Ih wlm and 

6.14 hbi irerify tbat sely tow li~e ubrjicnts ma listed In 

not eft mstalied be. powweted Aa 1sisth 
UP ~ ~ Ca pll Mb ooedCml" if mocw Ileto 

* ep1et te £utlltemIte beesm, X sdoll me1 nted in o goods koetle. of ti.alelitatlm atbyjaieet.  
Imbelatesof the coble Stm On Jlie. condit W i~ale ill not 

be: - hagdd to be inspected. IMm S ýakaleavs "U cable tnoy into 
a a~mbitq e iametihgv911be m~gtI w ifNR4 is "t" to 

-. atb~ seOf doON number in a t able Touting %dere It is Burpos 

L j ~ ~*/ .cwmkf a" taw ttiodowde uw tim ti, cdabl "aftl smal be 
- tm cmable t"a maed ead an,31'~,md 318; and the eseduit 

missppoemd to be Koeatud at so"s 3"t, tam them the arosiet could 
pbroically be located nouei La In1 mud. 317 and 31S or 313 amd 

*si -....39to be cow"T zntd

L,t0-

* ,~. I .5 ledisg~~ meid-~~t it the 
"d sortism. 5.6.b) as specified 
"fislted &WrIN emus p.115mg 
doe tieownu of the cble to the

minimum failing radiu (ame Section 4.4 
an tan Cable Isstallatimm: Sheat is met 
After the cable has bees polled, verify 
minimum traisiag Maism is set violated.

7
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.S.If Afte. plliag ON* m Of cableý the Coble SL"1sh be taqetrauiy ideutiffed.  
EW MUMl, #ullai by iaf & loop as the Sol of the comdctor or maing a 
- mmpmor- OW- ML bta pelia *re is suffidast 'Mato of CAI&e shall. be 

Vem oe s ftheo I adiiW mi.emn that SIR quaAte leagt of umoidmaged 
able is wuiilabl for -uinim rlor cables pullhd, by a metallc weav 
bombot &ip, a mftft of 5 fost s40ll be -m - buhm" the trip. Ume 
M& St CAble LOcta eatdims ir t ther L eetaUematfrnho1be nsled 
by top&&g aSi by mo of a heat obtimhl" sad car or other Imitable mumo 
If aab~jeet to befg Watta bI mialadm the Possibility of dmugiag elec
trical tomiaels er caetwu, mm~m aoble lrcenst as applicable, front 
dhe _0ista 1 ert ad ft.. the cables I"1d the tessinatios.  

aqeu~atby wlyug with a dams cleft after the pull is completed.

6 .0 .IETZ- mm
6.1 Thenalata of cabl Is as ispe?"Wss inspiection requiring the 

PrasMMO Of a QC laqecter thrmgwt the inetalatiam. The inspector 
11he ll -i the -o ip 1ctiam iondicated balmyv all" Verify that the 
acce"Ptauc citr is met by sipoing the Cable Installat~ion Sheet, 

6.1.2 Hatehtai-Veify that the Iue Wsfi a=mesd twpe of Cable is Used as 
WaW m the Cable Iastallatias lbet. Also, verify by visual ^-m
imetim that the meteri is free of defects sad cuts both before sad 
after ImflaU'st~.  

6.1.3 kbuicomit-meuify that only the rcmddlubricants "s listed in 
section 4.1 are used.  

6.1.4 %M's--euf that the Cable is installed accouding to the route 
specified on the Coble lus-tallti Sheet. Is cases wheoe eqmuimueac 
met balmIns italled has prevented the flea conduit Installation, the 
cab*le pul will be coesidered complete if emagh cable is left to 
Complet the instslle~.o later; baumyar, it shall be noted is the 
MOSSW section Of the Cub0 Inel~stallatioin Sheet by the inspector.  
lastallaties of the rable wam. the flez conduit is installed will not 
be V1@VdVed to be insPected. VWs a cable leaves the cable tray into 
& coofbit,, the routing will be correct if the conduit is routed to 
6 'her Side of the mode amber In the cable routing where it is suppose 
LO 1 AM abve tray. If theme is at least one mode ammber in between the 
Clmdmit Oad the requred node numest them the cable routing shall be 
cL'r-.-. 'Yy the cognizant ragiveet. For example, a cable is routed 
tho 'f cable tray node wameie'- 15, 316, 317, and 318; and the conduit 
is Oaa,' sad to be located at mode '1S, then then the conduit could 
phes~cally be ?ocated aanviere is between modes 317 and 318 or 318 and 
3A9 to be, ecraxtly routed.

6 .1.5~eda 26Im tiUma-mertfy that the 
ad $*-:tips 5.6.b) a" spcif~i.4 
91o1.- ,?d dur'mg cable paltins.  
the 4 1 &..i the cable .o the

minimmi pulling radius (see section 4.4 
om the Cat 1. Installation sheet is not 
After tcbs cable has been pulled, verify 

*f~itraining radius is not violated.
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At pilrnlita sock ftboen NMI =i~t bodies (e~g., mbdeft) the 
tamaim ow the Coble Is the Sofbou in -. 6.iibl. fbg 
only tbw Wirnt &r traimis, reams Aabe be asarnd to qwty 

6.16 M rue-Orif Os asmimgo aflmbla Poll, (.r. (am 
msecin 4.S) spcfled as dota shst I or 3 (as a~Icuble) Is mot 

the soparatias Criteria as wet"I mtim .72 

6.1.8 Cable MarbtM Cable bsopct-A~rf that cbesu mditi 
A irte as epete specified Is sectin. 4.7.3.  

6.1.9 htfttrat4im- rf 7 that Cables are iastalle 1a 1re 8am aSo 
"Weified la sectiom 4.7.4.  

6.1.16 I4cs"tfifcstias-erjgLY that cabes am IdrtISM14 par sectimms 4.3 
sloe S. 8




