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=0r - he 20)0)5 edltlon o the NEC, the
MEN ibers ofi CMP-6 voted to change the
vr age fating for non-shielded cables

fom a maximum: of 8000V to 2400V.




ArIcer310.6 = 2002 NEC

310.6 Shielding. Solid dielectric insulated conductors op-
erated above 2000 volts in permanent installations shall
have ozone-resistant insulation and shall be shielded. All
metallic insulation shields shall be grounded through an
effective grounding path meeting the requirements of
250.4(A)(5) or 250.4(B)(4). Shielding shall be for the pur-
pose of confining the voltage stresses to the insulation.

Exception: Nonshielded insulated conductors listed by a
qualified testing laboratory shall be permitted for use up to
8000 volts under the following conditions:

(a) Conductors shall have insulation resistant to electric
discharge and surface tracking, or the insulated con-
ductor(s) shall be covered with a material resistant to
ozone, electric discharge, and surface tracking.

(b) Where used in wet locations, the insulated conductor(s)
shall have an overall nonmetallic jacket or a continu-
ous metallic sheath.

(c) Where operated at 5001 to 8000 volts, the insulated
conductor(s) shall have a nonmetallic jacket over the
insulation. The insulation shall have a specific induc-
tive capacity not greater than 3.6, and the jacket shall
have a specific inductive capacity not greater than 10
and not less than 6.

(d) Insulation and jacket thicknesses shall be in accor-
dance with Table 310.63.
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L Article 310.6 — 2005 NEG .

310.6 Shielding. Solid dielectric insulated conductors op-
erated above 2000 volts in permanent installations shall
have ozone-resistant insulation and shall be shielded. All
metallic insulation shields shall be grounded through an
effective grounding path meeting the requirements of
250.4(A)(5) or 250.4(B)(4). Shielding shall be for the pur-
pose of confining the voltage stresses to the insulation.

Exception: Nonshielded insulated conductors listed by a
qualified testing laboratory shall be permitted for use up to
2400 volts under the following conditions:

(a) Conductors shall have insulation resistant to elec-
tric discharge and surface tracking, or the insulated con-
ductor(s) shall be covered with a material resistant to

ozone, electric discharge, and surface tracking.

(b) Where used in wet locations, the insulated conduc-
tor(s) shall have an overall nonmetallic jacket or a continu-
ous metallic sheath.

(c¢) Insulation and jacket thicknesses shall be in accor-

dance with Table 310.63.
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Herru |Iy due 10 safety CONCErns

Non shielded cables are susceptible
= {0 surface tracking and deterioration

fa.e_r b Potential problems with standing line
= voltages

¢. Potential problems during a fault
condition
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15 C 0] fmes the electrlc fleld within the
r al Ie

| Pbtains symmetrical distribution of
= oltage stress within the insulation

" * Protects cable subject to induced
—potentials

. Limits radio interference (EMI)
. Reduces the hazard of shock
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S1l] dlng requires that the caple have a
Je Er WEend radius

ATE etypically less flexible than the non-
: |elded cables

e Termlnatlons reqwre a Stress cone

s All of these present problems when
Installing into areas where space Is limited




=e/d Lines in Shielded vs. Nof-
~ Shielded Canbles
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Shielded Cable Non-Shielded Cable
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2 Ab Bhce of shleldlng allews for a very small
_mg frelef|Ufs

- C,Lc iSivery flexible
SRIEminations only require the insulation to be
;-' =ic pered pack and a lug attached
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's Easier to install in areas where space is limited
provided proper care Is taken to insure adequate
spacing between the cables and any grounded
metallic objects.
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D) dvantages of Non-Shielded
Canles

= |l tric field is partly " the Isulatien ana

—

Ozl iy intwhatever lies between the insulation
Znalground (usually air)

WWhen Improperly installed, discharges can

= oecellr which result in ozone formation and

= deterioration of the jacket.

These problems increase when installed in

contaminated areas (i.e. where the cable is
exposed to moisture, soot, grease, or other

conducting films)



fipreper Installation Resulting ingss

= DIscharge




N
e Properlnstallation®




S
_*_'e IndingShieldeds@aibles™

P ——— i —— .

Jn JEneral, Cable shields should 0e
____nded at each end of the cable run to
IfPreVE  the safety of the circuit

BENCahles grounded at only one point will
=°have a voltage built up in the sheath

~ s Preferred method Is to use both a
soldered and mechanical connection to
provide a permanent low resistance bond
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=ifects of Grounding Shieldssat,

Multiple Points‘
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2 Cani have Clrculatlng currents flowing
Wi ughithe shield due to mutual
el glictance

;- =T esult is that the shield will be heated and
“Gurrent carrying capacity may be reduced

~= Commonly referred to as a “Closed Circuit”
shield
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Effele el Greunding Shlelds arOne.
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SGARIEe Wil have a voltage bunt Up on the shield
clt|e o muittal nductance

l\/_lfgl‘g will'depend on installation and length
gifcable run
; | ay cause unsafe conditions for workers due to
= lUnwanted discharges
= Safe potential is considered to be 25V

e Commonly referred to as an “Open Circuit”
Shield
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> Wria termmatmg a shlelded cable, the
Jm' must be removed for a certain
JISLANCE Lo prevent flashover

BERIIS results in a distortion of the electric
:—’T'-Q,fTE|dS In the cable and creates a stress

.-n—-

~poeint which must be relieved.

® The common method of achieving this Is
to apply a stress cone.
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Stress Cone

Cablefermination
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Tl 'ating Noen-Shielded Calie™

IR —

> Prinke ry CONCEN IS compatlblllty of the connector
i ?__the conductor material

> Ty i’i:al lstallations invelve tapering the
. Uacket/Insulation back to prevent a flashover
_._f'ffom the conductor to the jacket and applying a

iug

s Care should be taken to insure adequate spacing
petween phases and between the conductor and
any grounded metallic objects.







