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nce of proper torque

Manufacturers Quality
Assurance/Quality Control
Standards apply to all
terminations, connections, and
splices.

Each bolt of each splice is tightened
to proper torque specifications,
marked, checked, final checked and
then checked again during
commissioning phase.

It is that important.




The photo above shows an IBEW-NECA trained JW
electrician applying the appropriate amount of torque to
the terminations of a breaker. There are several things
to point out in the photo:

. Itis important to always pull the torque wrench
toward you and not push it.

. Use a smooth and fairly slow movement.

. Preset the torque wrench to the manufacturer's re-
guirements and keep your attention to the amount
of level applying.

. Do not torque energized conductors. Even if the
customer ask for you to do so, remind them it is not
safe and against 70E safety.
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This photo shows an industrial breaker that is rated
for 65 k AIC. It is a 200 amp, 3-pale breaker in a 480
volt power panel. At the bottom left of the breaker is
a factory label that lists the torque requirements. The
termination lugs are Allen heads, therefore the installer
will use a combination of socket Allen head to square
drive socket for the torque wrench.

Note that the factory label denotes different torque
requirements for the Socket Head (Allen) versus the Slot-
ted Head terminations. This particular breaker does not
have slotted head terminations—it is common for the
same label to be placed on several size breakers, In ad-
dition to the type of heads, the level of torque Increases
proportionally with the size of the termination head.

bolt head actually spins off and breaks away from the Often times the information is a label directly placed
bolt assembly. At this point the level of torque for that near the termination location. The photo (in the left
bolt assembly has been achieved. One of the big ideas  column) shows an actual label placed on a 1,200 amp
behind this design is obvious, to reduce the amount of breaker. The top portion of the label is non-related to
man-hours of installation, therefore reducing the cost of  torque requirements, but the bottom part spells out the
the installation. exact amount of Lb-In that is required for: (1) Terminal
used; (2) Conductor size; and (3) Conductor Material
Notice that the torque requirement for 500-750 MCM
is 450 Lb-in. A small torque wrench will not be able to
achieve this level of torque. Lesson 4 of this workbeok
covers the wide variety of available torque wrenches
from CDI. You might want to take this time to review.

The advantage to this system is:
« Lower installation cost
« Correct level of torque applied
= No special torque wrenches required
* Less man-hours of installation
* No chance to over-torque

Breaker Torque Requirement LJ '.
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HND 65k aly

1200 AMPS MAX 3 POLE

600 VAC
HNDIZTIZW As listed in the breaker label, often times the ter-
1488002674 40°C mination of conductors uses multiple conductors. For
o example, Termination Cat. No T700NB1 requires two 2/0
AMPS — 600,700,800,900,1000,1200 AWG or 500MCM. The above photo shows two 2/0 AWG
ADJ R PLUG CAT.  A12ME§1200T1 conductors terminated at the breaker. It is important to
AMP SETTINGS 600,800,1000,1200 apply the correct amount of torque to these terminations
* INSEAT AMPS TO GOMPLETE i to reduce the chance of a high resistance connection
and build up of destructive heal. The bottom termina-
tion's slot is toward the back of the block and the top
lermination is toward the front of the block.

As discussed earlier, the manufacturers of electrical
equipment have designed and engineered their equip-
ment with a particular level of torque required. These
levels insure the appropriate “tight” connection to
assure a low resistive connection and to combat again
the assembly loosening in the future. The NEC points
out that the installer should apply the torque levels as
recommended by the manufacturer of the equipment.
Therefore, the installer must review all documentation
that ships with the equipment as it relates to torque.

©NJATC
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CLIMBING WAL
Using positioning devic
to do hands-free work
Aerial rescuing '

Self aerial rescuing
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55 feet Tall :
Platform at 48 feet
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1sulation

= Polymeric

= Polymers
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Copper Conductor

Conductor Shield

XLPE, TR-XLPE or
EPR Insulation_

Iinsulation
Shield ~__

"

Capper Wire
LConcantric._
Meutral

Binder Tape L

PVC Jacket —



http://rds.yahoo.com/_ylt=A9G_bDmOwtlKrlQA0eqjzbkF/SIG=12emlm4u9/EXP=1255871502/**http:/www.ccbda.org/publications/pub23e/23e-Section3.html
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Binder Tape —

PVC Jacket —

— the purpose of
this is to correct the ionization of air and
creation of ozone that could breakdown
the insulation. This exists because of
the difference of potential between the
air voids and the conductor. The strand
shielding is composed of a
semiconductive material.



plicing Introduction

tional Electrical Code
e|nsulation levels

eCable Selection
*Tracking/Surface Current



aterials and Tools
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Electrical stress control

Shielded power cables require electrical stress control when terminated. When the
insulation shield is removed from a cable, the electrical field is concentrated at the
cutback point, causing high electrical stress. If the stress is great enough, it can cause
the air to break down, resulting in corona. High-stress areas also cause internal dis-
charges. Corona or internal discharges will ultimately destroy the cable insulation,
causing premature failure.

Cable termination without stress control

The diagram below shows an energized cable termination without stress control. The
electric field intensity is greatest where the equipotential lines (line of constant volt-
age) are concentrated. Note the concentration near the edge of the semi-con shield.
Stress control is required here to reduce the electrical stress below levels at which
the air would break down or discharges would occur in the insulation.

Semi-con High-stress area
subject to discharge

Equipotential lines Conductor (100% line voitage) | Primary insulation

Cable termination with Tyco Electronics’ unique stress control system

With Tyco Electronics’ stress control tube installed, the equipotential lines are spread
out, distributing the electrical field and reducing the electrical stress to the cable
insulation’s operating level, as shown in the diagram below. This is achieved by the
unique resistive and capacitive properties of the heat-shrinkable material. Note that
no diameter buildup is required as in a conventional stress cone that utilizes its
geometry to reduce stress.

Equipotential lines
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