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IEEE Standards documents are developed within the Technical Committees of the
IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Board. Members of the committees serve voluntarily and without compensation.
They are not necessarily members of the Institute. The standards developed within
IEEE represent a consensus of the broad expertise on the subject within the Institute
as well as those activities outside of IEEE that have expressed an interest in partici-
pating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard
does not imply that there are no other ways to produce, test, measure, purchase, mar-
ket, or provide other goods and services related to the scope of the IEEE Standard.
Furthermore, the viewpoint expressed at the time a standard is approved and issued is
subject to change brought about through developments in the state of the art and com-
ments received from users of the standard. Every IEEE Standard is subjected to
review at least every five years for revision or reaffirmation. When a document is
more than five years old and has not been reaffirmed, it is reasonable to conclude that
its contents, although still of some value, do not wholly reflect the present state of the
art. Users are cautioned to check to determine that they have the latest edition of any
IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party,

regardless of membership affiliation with IEEE. Suggestions for changes in docu-

ments should be in the form of a proposed change of text, together with appropriate
supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions
of standards as they relate to specific applications. When the need for interpretations
is brought to the attention of IEEE, the Institute will initiate action to prepare appro-
priate responses. Since IEEE Standards represent a consensus of all concerned inter-
ests, it is important to ensure that any interpretation has also received the concurrence
of a balance of interests. For this reason IEEE and the members of its technical com-
mittees are not able to provide an instant response to interpretation requests except in
those cases where the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, |IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331
USA

IEEE Standards documents may involve the use of patented technology.| Their
approval by the Institute of Electrical and Electronics Engineers does not mean that
using such technology for the purpose of conforming to such standards is autmorized
by the patent owner. It is the obligation of the user of such technology to obtain all

necessary permissions.
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Introduction

(This introduction is not part of IEEE Std 386-1995, IEEE Standard for Separable Insulated CoBystetms for
Power Distribution Systems Above 600 V.)

This standard was developed in response to a need created by the rapid expansion of underground
distribution systems. A key element that allowed this expansion to become a reality is the separable insulated
conductor. This device provides for simple and inexpensive connection and switching to transfodmers an
other equipment used in underground distribution.

When separable insulated conductors became available, the Institute of Electrical and Electronics Engineers
(IEEE) and the National Electrical Manufacturers Association (NEMA) worked cooperatively to develop a
document that defined the interfaces, ratings, and test conditions for the device. The success of that
cooperative effort is apparent from both the vast number of these devices now in interchangeable use in the
field and their enviable safety record.

This cooperative effort continues due to the ongoing upgrading and changing nature of these underground
systems and products. The recent cooperative effort has been provided by the ANSI C119.2 Subcommittee
and the IEEE Working Group on Separable Connectors under the auspices of the Distribution Subcommittee
of the Transmission and Distribution Committee of the IEEE Power Engineering Society.

This revision reflects the following major additions:
— An accelerated current-cycling test for 200 A insulated connectors
— Production test requirements calling for test components to duplicate fit and voltage stress

— Stacking dimension criteria for 200 A separable connectors

At the time this revision of the standard was completed, the ANSI C119.2 Subcommittee on Separable
Insulated Connectors had the following membership:

Frank M. Stepniak, Chair

Richard H. Arndt Harry L. Hayes IlI Donald R. Martin
Harvey Bowles Roland Heinrichs Matthew C. Ming(hdt.)
T. Walker Brown(Alt.) Milton E. Jeter J. David MintfAlt.)
Thomas C. Champion W. Lemen Walter D. Scharer
Kenneth C. Elliott 111 Hector Maestri Duc Trinh

Reinhard Filter John M. Makal Sanford D. Yoder

At the time this revision of the standard was completed, the IEEE Working Group on Separable Connectors
had the following membership:

Richard H. Arndt, Chair

Andrew Boatwright Harry L. Hayes IlI Ward Peterson

Vince J. Boliver Roy E. Jazowski Robert A. Resuali

T. Walker Brown Tom Kulas G. E. “Ed” Rogers

Joe F. Buch Joe A. Lapoint Frank M. Stepniak

James J. Burke John M. Makal Daniel Ward

Ray Capra J. David Mintz Edward L. West

Thomas C. Champion Paul E. Orehek Matt Williams

Massoud Ghaemi Sanford D. Yoder
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The following persons were on the IEEE Transmission and Distribution balloting committee:

Richard H. Arndt George Karady D. L. Nickel
James J. Burke Nestor Kolcio Stig L. Nilsson
L. H. Fink Keith E. Lindsey Robert G. Oswald
I. S. Grant J. H. Mallory W. Edward Reid
J. G. Kappenman Thomas J. McDermott B. R. Shperling

Franklin D. Myers

When the IEEE Standards Board approved this standard on March 16, 1995, it had the following

membership:
E. G. “Al" Kiener, Chair Donald C. Loughry, Vice Chair
Andrew G. Salem,Secretary

Gilles A. Baril Richard J. Holleman Marco W. Migliaro
Clyde R. Camp Jim Isaak Mary Lou Padgett
Joseph A. Cannatelli Ben C. Johnson John W. Pope
Stephen L. Diamond Sonny Kasturi Arthur K. Reilly
Harold E. Epstein Lorraine C. Kevra Gary S. Robinson
Donald C. Fleckenstein Ivor N. Knight Ingo Rusch

Jay Forster* Joseph L. Koepfinger* Chee Kiow Tan
Donald N. Heirman D. N. “Jim” Logothetis Leonard L. Tripp

L. Bruce McClung

*Member Emeritus

Also included are the following nonvoting IEEE Standards Board liaisons:

Satish K. Aggarwal
Richard B. Engelman
Robert E. Hebner
Chester C. Taylor

Valerie E. Zelenty
| EEE Standards Project Editor
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IEEE Standard for Separable
Insulated Connector Systems for

Power Distribution Systems
Above 600 V

1. Scope

This standard establishes definitions, service conditions, ratings, interchangeable constructiondedtures
tests for load-break and dead-break separable insulated connector systems rated 601 V and above, 600 A or
less, for use on power distribution systems.

2. References

This standard shall be used in conjunction with the following standards. When the following standards are
superseded by an approved revision, the revision shall apply.

ANSI| C119.4-1991, Electrical Connectors—Connectors for Use between Aluminum-to-Aluminum or
Aluminum-to-Copper Bare Overhead Connectors.

IEEE Std 4-1995, IEEE Standard Techniques for High-Voltage Te&ting.
IEEE Std 100-1992, The New IEEE Standard Dictionary of Electrical and Electronics Terms EANSI).

IEEE Std 592-1990, IEEE Standard for Exposed Semiconducting Shields on High-Voltage Cable Joints and
Separable Insulated Connectors (ANSI).

IEEE Std C37.09-1979 (Reaff 1988), IEEE Standard Test Procedure for AC High-Voltage Circuit Breakers
Rated on a Symmetrical Current Basis (ANSI).

IEEE Std C62.1-1989 (Reaff 1994), IEEE Standard for Gapped Silicon-Carbide Surge Arresters for AC
Power Circuits (ANSI).

NEMA CC4-1986 (R1992), 8.3 kV and 8.3/14.4 kV Probe for Separable Insulated Loadbreak Cofinectors.

1ANSI publications are available from the Sales Department, American National Standard )dstitvest 42nd Street, 13th &ip
New York, NY 10036, USA.

2As this standard goes to press, IEEE Std 4-1995 is approved but not yeh@dblihe draft standard is, however, availatdmfthe
IEEE. Anticipated publication date is Fall 1995. Contact the IEEE Standards Department at 1 (SB®)G&# status informatn.

SIEEE publications are available from the Institute of Electrical and Elecg@rigineers, 445 Hoes Lane, P.O. Box 1331, Piscataway,
NJ 08855-1331, USA.

4NEMA publications are available from the National Electrical Manufacturers Aot 2101 L Street NW, Suite 300, Washington
DC 20037, USA.
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IEEE
Std 386-1995 IEEE STANDARD FOR SEPARABLE INSULATED CONNECTOR

3. Definitions

The following definitions are the intended meanings of terms used in this standard or associated with
separable insulated connector systems. Figures 1 and 2 show typical components of separable insulated
connectors. The tergonnector as used in this standard means separable insulated connector.

3.1 bushing insert:A connector component intended for insertion into a bushing well (see figure 1).

3.2 bushing well:An apparatus bushing having a cavity for insertion of a connector component, such as a
bushing insert (see figure 1).

3.3 continuous current rating: The designated rms alternating or direct current that the connector can carry
continuously under specified conditions.

3.4 dead-break connector:A connector designed to be separated and engaged on de-energized circuits
only.

3.5 elbow: A connector component for connecting a power cable to a bushing, so designed that when
assembled with the bushing, the axes of the cable and bushing are perpendicular (see figure 1).

3.6 environmental temperature: The temperature of the surrounding medium, such as air, water, or earth,
into which the heat of the connector is dissipated directly, including the effect of heat dissipation from
associated cables and apparatus.

3.7 fault-closure current rating: The designated rms fault current that a load-break connector can close
under specified conditions.

3.8 ground bushing: An accessory device designed to electrically ground and mechanically seal a de-
energized power cable terminated with an elbow.

3.9 grounding elbow:An accessory device designed to electrically ground and mechanically seal a bushing
insert or an integral bushing.

3.10 hold-down bail: An externally mounted device designed to prevent separation at the operating
interface of an elbow and an apparatus bushing.

3.11 insulated capAn accessory device designed to electrically insulate and shield and mechanically seal a
bushing insert or integral bushing.

3.12 insulated parking bushing:An accessory device designed to electrically insulate and shield and
mechanically seal a power cable terminated with an elbow.

3.13 integral bushing:An apparatus bushing designed for use with another connector component, such as
an elbow (see figures 1 and 2).

3.14 load-break connectorA connector designed to close and interrupt current on energized circuits.

3.15 maximum voltage rating: The highest phase-to-ground or phase-to-ground and phase-to-phase
voltage (rms) at which a connector is designed to operate.

3.16 operating interface:The surfaces at which a connector is normally separated (see figures 1 and 2).

3.17 parking stand: A bracket, designed for installation on an apparatus, suitable for holding accessory
devices, such as the insulated parking bushing and the grounding bushing.
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Figure 1—Typical components of 200 A separable insulated connector system

3.18 separable insulated connector fully insulated and shielded system for terminating and electrically
connecting an insulated power cable to electrical apparatus, other power cables, or both, so designed that the
electrical connection can be readily established or broken by engaging or separating the connector at the
operating interface (see figures 1 and 2).

3.19 short-time current rating: The designated rms current that a connector can carry for a specified time
under specified conditions.
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Figure 2—Typical components of 600 A separable insulated connector system

3.20 switching current rating: The designated rms current that a load-break connector can connect and dis-
connect for a specified number of times under specified conditions.

3.21 test point:A capacitively coupled terminal for use with voltage sensing devices (see figures 1 and 2).

3.22 withstand voltage:The specified voltage that, under specified conditions, can be applied to insulation
without causing flashover or puncture.
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SYSTEMS FOR POWER DISTRIBUTION SYSTEMS ABOVE 600 V Std 386-1995

4. Service conditions

4.1 Usual service conditions

Connectors shall be suitable for use under the following service conditions:

a)
b)
<)
d)

e)

In air, including exposure to direct sunlight
Buried in earth
Intermittently or continuously submerged in water at a depth not exceeding 2 m (6 ft)

Environmental temperatures within the range of 2@Go +65°C (load-break connectors can be
closed and separated within the range of 22@ +65°C)

Altitudes not exceeding 1800 m (6000 ft) above sea level (applicable to load-break connectors only)

4.2 Unusual service conditions

Conditions other than those listed in 4.1 are considered to be unusual. (The manufacturer should be
consulted for recommendations.)

5. Ratings and characteristics

5.1 Voltage ratings

The voltage ratings and characteristics of connectors shall be in accordance with table 1.

Table 1—Voltage ratings and characteristics

. Withstand voltages
Maximum voltage
(k{?trlr??s)a BIL and full wave AC 60 Hz for 1 min DC for 15 min Minimum corona
(kV crest) (kV rms) (kV) (kV rms)P

8.F 95 34 53 11
8.3/14.4 95 34 53 11

15.F 125 40 78 19
15.2/26.8 125 40 78 19

21.1° 150 50 103 26
21.1/36.6 150 50 103 26

&The highest steady-state voltage across the open contacts that a load-break connectorssitatedstthe maximum
phase-to-ground rms voltage for phase-to-ground rated devices or the maximum phase-to-pludtsgenfiaryphase-
to-ground/phase-to-phase rated devices.

Based on a sensitivity of 3 pC (see 7.4)
®Phase-to-ground
dPhase-to-ground/phase-to-phase
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5.2 Current ratings

IEEE STANDARD FOR SEPARABLE INSULATED CONNECTOR

The current ratings and characteristics of connectors shall be in accordance with table 2.

Table 2—Current ratings and characteristics

Continuous | Switching Fault-closure current rating® Short-time current rating
current current
rating rating Arms, Duration | Minimum Arms, Duration | Minimum
(A rms?) (Arms) | symmetrical (sf xIr symmetrical (s) XIr

200 200 10 000 0.17 6 10 000 0.17 6

3500 3.00 6

600 — — — — 25 000 0.17 20

10 000 3.00 20

4n general, the overload capability of a connector exceeds its continuous current rating. @apdbéiy varies with

environmen

t, cable sizes, etc. The connector manufacturer's recommendations should be obtained forldre particu

combination involved.

bApplicable to load-break connectors only. Equipment to which these assemblies adenadfjxeave lower safe limits
of current performance.

®The manufacturer shall designate the fault-closure duration.

6. Construction

6.1 Identification

Mating components of a separable insulated connector shall be permanently (for example, ink stamped,

branded, or
a) Man
1)
2)
3)

molded in) and legibly identified with the following information:

ufacturer’s identification
Company name or logo
Part identification

Date of manufacture

b) Continuous current rating (when applicable)

c) Max

imum voltage rating

d) Cable insulation diameter range (when applicable)

e) Whether load-break or dead-break (when applicable). In addition, elbows of load-break connectors
shall have the following marking:

1)

2)

6

Authorized licensed

Connectors with a phase-to-ground voltage rating shall be identified with a removable white
band 13-32 mm (0.5-1.25 in) wide, located on the cable entrance portion of the connector not
less than 25 mm (1.00 in) from the cable entrance. The removable band shall be clearly visible
from the normal operating position, and affixed to minimize its accidental dislodgment.

Connectors with both phase-to-ground and phase-to-phase voltage ratings shall be identified
with a removable white band 13-32 mm (0.5-1.25 in) wide, having a centered black stripe
4.8 mm £ 1.6 mm (0.188 in £ 0.062 in) in width located on the cable entrance portion of the
connector not less than 25 mm (1.00 in) from the cable entrance. The removable band shall be
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clearly visible from the normal operating position, and affixed to minimize its accidental
dislodgment.

6.2 Operating means

Connectors shall be operable by means of a suitable live-line tool that clamps the elbow so that operation is
along the probe axis. The required operating force over the environmental range®6fte26 65°C shall
be as follows (see 7.14):

a) 222-890 N (50-200 Ibf) for connectors without hold-down bails
b) 44-890 N (10-200 Ibf) for connectors with hold-down bails

If an operating eye is provided, it shall support a Igh KL20 Ibfih) rotational force and shall support a
static operating force as shown in table 3.

Table 3—Static operating force

Force
Connector type
N |bf
Dead-break elbow 1334 300
Load-break elbow 2224 500
Grounding elbow 1779 400
Insulated cap 2224 500

6.3 Shielding

Connectors shall have an electrically conductive shield and, where required, shall have provision for
connecting an external ground to the shield. Except for nonelastomeric components, connectors shall meet
the requirements of IEEE Std 592-1990.

6.4 Interchangeability
6.4.1 Complete interchangeability

Intermixed bushings and elbows of different manufacture shall be considered interchangeable provided that
they meet all of the applicable requirements of this standard.

6.4.2 Limited interchangeability

Intermixed bushings and elbows of different manufacture meeting all of the requirements of this standard,
except for those in 7.7 and 7.8, shall be considered interchangeable, except for switching and fault closure.

SInformation on references can be found in clause 2.
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