3M™ Elbow Surge Arresters; 235SA-Series
35 kV

Data Sheet December 2020

General Information

The 3M™ Elbow Surge Arresters; 235SA-Series; 35 kV Small and Large Interface
Elbow Arresters are gapless, metal oxide varistor (MOV) type surge arresters. These
devices are designed to provide shielded, dead-front arrester protection for 35kV
systems. These products limit lightning and switching transient over-voltages
protecting equipment and extending service life.

The critical values for surge arresters are the discharge voltage (IR) and the IEEE Std.
386 interface class. In general, the lower the discharge voltage, the better the
protection margin. The 3M Elbow Surge Arresters; 235SA-Series; 35 kV are also
non-fragmenting.

The 3M Elbow Surge Arresters; 235SA-Series; 35 kV fully conform to the safe-failure
mode per IEEE Std. C62.11. The standard requires that if the arrester should fail, the
blocks will not be ejected through the body or side wall of the housing. The MOV
blocks should exit out the bottom, down and away from the equipment.

Agency Approvals &  Tested in accordance with applicable sections of IEEE Standard 386 for Separable
Self Certifications Insulated Connector Systems and IEEE Standard C62.11 for Metal Oxide Surge
Arresters for AC Power Circuits.

For RoHS and REACH information, please visit www.3M.com/regs

Applications The 3M Elbow Surge Arresters; 235SA-Series; 35 kV installed at the end of a radial
system or at both ends of an open point in a loop circuit will provide excellent
protection against high voltage surges resulting from lightning or switching.

The 3M Elbow Surge Arresters are fully shielded and submersible, either
continuously or intermittently, to a depth of 6 feet (2m).
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Performance Tests were performed in accordance with applicable sections of IEEE Std. 386 —

Characteristics Separable Insulated Connector Systems for Power Distribution Systems Above 600V
and |IEEE Std. C62.11 — Metal Oxide Surge Arresters for Alternating Current Power
Circuits with test levels chosen that represent typical underground distribution

systems.
Design Tests
High Current, Short 2 discharges of 65 kA Crest
Duration
Low Current, Long 20 Surges of 75 A for
Duration 2,000 psec. duration
Operating Duty 22 Operations of 5 kA
Cycle Crest 8 x 20 psec.
Safe Failure Mode Verify blocks do not
breach sidewall

60 Hz Temporary Overvoltage Capability with Prior Duty
(60° C Ambient)

- I~

Voltage Per Unit MCOV

a1 01 1 0 100 1000 10000,

Time Duration - Seconds

Production Test Production Tests

Polymer Housing Only per IEEE Std. 386
Partial Discharge Voltage Level (5 pC sensitivity)

AC 60 Hz, 1 minute withstand or BIL impulse lightning
withstand

Periodic Fluoroscope Analysis

Production Tests
Complete Unit per IEEE Std. C62.11

Partial Discharge Voltage Level
(10pC sensitivity)

Reference Voltage

Power Frequency
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Product Features

Pulling Eye — Provides positive hotstick operation. The pulling eye strength
exceeds 500 Ibs of force.

Insulation — Consists of peroxide-cured EPDM rubber that offers proven,
uncompromised reliability and dimensional stability.

Molded Shield — Conductive peroxide-cured EPDM rubber meets all
requirements of IEEE Standard for Insulation Shields on Medium Voltage Cable
Joints and Separable Connectors.

Drain Wire Tab — Provides a contact point to attach #14 ground wire to ensure
the shield is at ground potential and maintains deadfront construction.
Fiberglass Wrap — Ensures that the MOV block stack remains in one piece and
prevents the blocks from breaching the sidewall should the arrester fail.

ID Band — Provides clear visual identification of arrester MCOV and duty cycle
ratings.

Flexible Lead — This is a #4 AWG copper rope lay conductor 595 strand (7 x 85).
Ends are soldered to prevent fraying. Standard length is 36” long.

Common Terms

Discharge Voltage — The voltage the arrester develops while discharging a surge
to ground. The lower the voltage, the better the protection.

MCOV — Maximum Continuous Operating Voltage.

MOV - Metal Oxide Varistors.

TOV - Temporary Over-Voltage.
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Elbow Surge Arrester Selection Criteria

Selection of the arrester size is based upon the maximum continuous operating voltage (MCOV) line-to-ground
that is applied across the arrester in service. For arresters on effectively grounded systems, this is normally the
maximum line-to-ground voltage (e.g., 22.0kV on a 34.5kV multi-grounded system).

For ungrounded or impedance-grounded systems, the MCOV should be at least 90% of the maximum phase-
to-phase voltage.

Protective Characteristics

Small Interface Elbow Surge Arresters (denoted below as 235SASxx) are designed and tested to meet all
requirements of IEEE Std. 386. The operating interface will mate with any product that conforms to IEEE Std.
386, Interface 7B.

Large Interface Elbow Surge Arresters (denoted below as 235SALxx) are designed and tested to meet all
requirements of IEEE Std. 386. The operating interface will mate with any product that conforms to IEEE Std.
386, Interface 8.

' 0.7 e Maximum Qischarge Voltage (kV Crest)
Product MCQV Rating 5KA  Max 8 x 20 microsecond current wave
Number KV KV IR-KV 15kA | 30KkA | 50KkA | 10kA | 20kA | 40kA
2355AS24 19.5 24 92.0 7.5 76.5 82.0 90.5 106.5 N/A
235SAS27 22.0 27 100.5 78.0 84.0 90.0 99.0 17.0 N/A
235SAS30 24.4 30 108.0 81.0 88.5 94.5 108.0 124.5 N/A
235SAL27 22.0 27 88 70.8 754 80.4 90.5 104.6 130.7
235SAL30 24.4 30 97.8 787 83.8 89.3 100.6 116.2 145.2
235SAL33 26.9 33 107.6 86.6 92.2 98.3 10.7 127.9 159.8
235SAL36 29 36 e 94.4 100.5 107.2 120.7 1394 174.3
Shelf Life

The 3M Elbow Surge Arrester; 235SA-Series; 35 kV are stable under normal storage
conditions. Normal storage and stock rotation are recommended.
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3M is a trademark of 3M Company.

Technical Information: The technical information, guidance, and other statements contained in this document or
otherwise provided by 3M are based upon records, tests, or experience that 3M believes to be reliable, but the
accuracy, completeness, and representative nature of such information is not guaranteed. Such information is
intended for people with knowledge and technical skills sufficient to assess and apply their own informed
judgment to the information. No license under any 3M or third-party intellectual property rights is granted or
implied with this information.

Product Selection and Use: Many factors beyond 3M’s control and uniquely within user’s knowledge and
control can affect the use and performance of a 3M product in a particular application. As a result, customer is
solely responsible for evaluating the product and determining whether it is appropriate and suitable for
customer’s application, including conducting a workplace hazard assessment and reviewing all applicable
regulations and standards (e.g., OSHA, ANSI, etc.). Failure to properly evaluate, select, and use a 3M product in
accordance with all applicable instructions and with appropriate safety equipment, or to meet all applicable
safety regulations, may result in injury, sickness, death, and/or harm to property.

Warranty, Limited Remedy, and Disclaimer: Unless a different warranty is specifically stated on the applicable
3M product packaging or product literature (in which case such warranty governs), 3M warrants that each 3M
product meets the applicable 3M product specification at the time 3M ships the product. 3M MAKES NO
OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY
IMPLIED WARRANTY OR CONDITION OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE,
OR ARISING OUT OF A COURSE OF DEALING, CUSTOM, OR USAGE OF TRADE. If a 3M product does not
conform to this warranty, then the sole and exclusive remedy is, at 3M’s option, replacement or repair of the 3M
product or refund of the purchase price. Warranty claims must be made within one (1) year from the date of
3M’s shipment.

Limitation of Liability: Except for the limited remedy stated above, and except to the extent prohibited by
applicable law, 3M will not be liable for any loss or damage arising from or related to the 3M product, whether
direct, indirect, special, incidental, or consequential (including, but not limited to, lost profits or business
opportunity), regardless of the legal or equitable theory asserted, including, but not limited to, warranty,
contract, negligence, or strict liability.

Disclaimer: 3M industrial and occupational products are intended, labeled, and packaged for sale to trained
industrial and occupational customers for workplace use. Unless specifically stated otherwise on the applicable
product packaging or literature, these products are not intended, labeled, or packaged for sale to or use by
consumers (e.g., for home, personal, primary or secondary school, recreational/sporting, or other uses not
described in the applicable product packaging or literature), and must be selected and used in compliance with
applicable health and safety regulations and standards (e.g., U.S. OSHA, ANSI), as well as all product literature,
user instructions, warnings, and limitations, and the user must take any action required under any recall, field
action or other product use notice. Misuse of 3M industrial and occupational products may result in injury,
sickness, or death. For help with product selection and use, consult your on-site safety professional, industrial
hygienist, or other subject matter expert. For additional product information, visit www.3M.com.

Electrical Markets Division
13011 McCallen Pass, Bldg C.

Austin, TX 78753 Please recycle
800.245.3573 © 3M 2020. All rights reserved.
Fax 800.245.0329 78-9237-2999-6 Rev A

www.3M.com/electrical

50f5


http://www.3m.com/

