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Protecta*Lite® INDEX

Warranty - Material

Hubbell Power Systems, Inc. warrants all products sold by it to be merchantable (as
such term is defined in the Uniform Commercial Code) and to be free from defects
in material and workmanship. Buyer must notify the Company promptly of any claim
under this warranty. The Buyer's exclusive remedy for breach of this warranty shall
be the repair or replacement, F.O.B. factory, at the Company's option, of any product
defective under the warranty which is returned to the Company within one year from the
date of shipment. NO OTHER WARRANTY, WHETHER EXPRESS OR ARISING BY
OPERATION OF LAW, COURSE OF DEALING, USAGE OF TRADE OR OTHERWISE
IMPLIED, SHALL EXIST IN CONNECTION WITH THE COMPANY'S PRODUCTS
OR ANY SALE OR USE THEREOF. The Company shall in no event be liable for
any loss of profits or any consequential or special damages incurred by Buyer. The
Company's warranty shall run only to the first Buyer of a product from the Company,
from the Company's distributor, or from an original equipment manufacturer reselling
the Company's product, and is non-assignable and non-transferable and shall be of
no force and effect if asserted by any person other than such first Buyer. This warranty
applies only to the use of the product as intended by Seller and does not cover any
misapplication or misuse of said product.

NOTE:

Warranty - Application

Hubbell Power Systems, Inc. does not warrant the accuracy of and results from product
or system performance recommendations resulting from any engineering analysis or
study. This applies regardless of whether a charge is made for the recommendation,
orif it is provided free of charge.

Responsibility for selection of the proper product or application rests solely with the
purchaser. In the event of errors or inaccuracies determined to be caused by Hubbell
Power Systems, Inc. , its liability will be limited to the re-performance of any such
analysis or study.

Because Hubbell has a policy of continuous product improvement, we reserve the right to change design and specifications without notice.

©Copyright 2006 Hubbell/Ohio Brass

APRIL 2006 - REV 6/06

OHIO BRASS - AIKEN, SC



' ALIIA PPACC
W INNS AT BT 35-3
POWER SYSTEMS, INC.

The Driving Force for PROTECTA*LITE® Systems

In today’s competitive market, power is always in ~ Even though these problems may seem complex,
demand. Even the slightest interruption can cost ~ Ohio Brass has developed one simple solution

millions of dollars to both you and your custom- that can achieve your surge protection needs for
ers. Attempts to improve power quality through both transmission and distribution lines.

new line construction can be met with the alltoo  \yhether you are interested in upgrades or
common customer response “not in my back- new line construction, Ohio Brass can build a
yard.” PROTECTA*LITE system that meets your surge
If this is not enough, the need to construct aes- protection needs.

thetically pleasing compact lines that will not
adversely impact the landscape can sometimes
interfere with a utility‘s ability to effectively shield
lines from lightning surges.

OHIO BRASS - AIKEN, SC APRIL 2006
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The Benefits of the PROTECTA*LITE® System

SYSTEM PROTECTION

B Protects line insulation from flashover due to
lightning strikes.

B When applied at the entrance of a substation,
PROTECTA*LITE protects substation equip-
ment from lightning surges.

B PROTECTA*LITE prevents back-flashovers of
lines resulting from poor system grounding.

COMPACT LINE DESIGN

M By analyzing the characteristics of your line,
Ohio Brass can supply a PROTECTA*LITE
system that protects lines from lightning surges
without the use of costly and visually unappeal-
ing overhead shield wire systems.

B PROTECTA*LITE systems help to realize com-
pact line designs with ease.

M With PROTECTA*LITE, utilities can upgrade
lines to higher system voltages without costly
insulator change outs requiring more space
and possible pole upgrades.

APRIL 2006 - REV 6/06 OHIO BRASS - AIKEN, SC
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Additional Benefits of the PROTECTA*LITE® System

B PROTECTA*LITE has a lower continuous
power loss than any competitive product in
the same class.
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M Reduce RFI/TVI complaints by utilizing
PROTECTA*LITE systems.

B PROTECTALITE arresters are the lowest b \ _ \
weight solution for surge protection. This re-
duces line loading and possible mishandling
during installation.

B PROTECTA*LITE can be supplied to fit your
system using Ohio Brass insulators and ar-
resters.

M PROTECTA*LITE does not affect line per-
formance when faced with adverse wind
and ice conditions.

by

M Testing and 20 years of field experience
have demonstrated the PROTECTA*LITE
polymer housing is highly resistant to track-
ing and other environmental damage.
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Il The PROTECTA*LITE design is highly resis-
tant to moisture ingress, which is a leading
cause of arrester failure.
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Here’s what the PROTECTA*LITE® System

does for Your System Reliability*
REDUCED RELIABILITY INDICATORS

M Utilizing PROTECTA*LITE on transmission and

distribution lines can help eliminate SAIDI (CMI,
CMO), SAIFI, MAIDI, and MAIFI related to light-
ning surges’.

B PROTECTA*LITE quickly helps stamp out light-

ning surges without the occurrence of nuisance
breaker operations that increase MAIFI and
MAIDI.

M If a surge related flashover occurs on a line and

a substation interrupter/breaker fails to oper-
ate, the line can be damaged. The ensuing
outage can result in the accumulation of SAIDI
and SAIFI until power can be re-routed through
switching or the line is fixed. PROTECTA*LITE
helps present flashover due to lighting surges.
Thus, with PROTECTA*LITE, SAIDI or SAIFI
related to lightning surges should be reduced or
effectively eliminated.

At Ohio Brass, we understand how important system reliability
IS, so we continually strive to provide you with the best surge
protection available. If you have questions, please contact us

at hpsliterature@hps.hubbell.com.

1

Reliability is often expressed in terms of SAIDI (CMI, CMO), SAIFI, MAIDI, and MAIFI.

SAIDI - System Average Interruption Duration Index

SAIFI - System Average Interruption Frequency Index
MAIDI — Momentary Average Interruption Duration Index
MAIFI — Momentary Average Interruption Frequency Index

APRIL 2006 - REV 6/06
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PROTECTA*LITE® Basics

The theory behind PROTECTA*LITE systems is
state of the art. It consists of a special metal-
oxide surge arrester in parallel with line insulation.

During a surge, the metal-oxide arrester limits
the voltage across the insulation to a value below
the insulator flashover voltage. Therefore, the
lightning surge current is diverted to ground in a
controlled manner and the insulation is left intact.
The system works for direct lightning strokes to
phase conductors and for backflash attributed to
poor grounding and capacitive coupling.

PROTECTA*LITE systems utilize, only the highest
quality Metal-Oxide Varistors (MOV) combined
with durable, time proven polymer housings.

Since 1988, PROTECTA*LITE systems have
reduced interruptions at system voltages from

2.4 10 400 kV. Higher voltage PROTECTA*LITE
systems are available.

PROTECTA*LITE systems are available as an
assemblies of polymer insulators and arrest-
ers, or as an arrester alone. Construction with a
PROTECTA*LITE assembly brings with it many
advantages and configurations.

PROTECTA*LITE design test reports can be found
at: http://www.hubbellpowersystems.com

Click on the yellow Literature Tab, scroll down,
and pick the Design Test Reports # EU1290-H
link. Pick report .

The next few pages demonstrate three easy steps
for specifying the PROTECTA*LITE system that is
right for you.

Cutaway View of Typical
Polymer Arrester Module

Stainless Steel

3
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Terminal Stud

Stamped Stainless Steel Name-
plate

k Alloy EP Rubber Housing

Metal Oxide Varistor

Belleville Washer

Epoxy-Fiberglass Wrap

Metal Oxide Varistor

— Live Silicone Interface

End Terminal

Sectional View of PROTECTA*LITE Arrester
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STEP 1 For Selecting the Right PROTECTA*LITE® System

First select the correct Maximum Continuous Operating Voltage (MCOV") for your arrester. Below is a
selection guide with the appropriate arrester MCOV for some common system voltages (line to line).
This chart also provides the best choice for MCOV based on grounding considerations. All voltage
values are expressed in RMS terms.

ST Vel 2 Suggested Arrester MCOV (COV)
Effectively Grounded Impedance Grounded
Nominal | Maximum Neutral Circuit or Ungrounded
2.40 2.52 2.55 2.55
4.16 4.37 2.55 5.10
4.80 5.04 5.10 5.10
6.90 7.25 5.10 7.65
8.32 8.74 5.10 8.40
12.00 12.60 7.65 17.00
12.47 13.10 7.65 17.00
13.20 13.90 8.40 17.00
13.80 14.50 8.40 17.00
20.78 21.80 12.70 22.00
22.86 24.00 15.30 22.00
23.00 24.20 15.30 22.00
24.94 26.20 15.30 24.00
34.50 36.20 22.00 36.50
46.00 48.30 29.00 48.00
69.00 72.50 42.00 70.00
115.00 121.00 70.00 115.00
138.00 145.00 84.00 131.00
161.00 169.00 98.00 152.00
230.00 242.00 140.00 220.00
For higher system voltages, please contact your Hubbell representative for
the PROTECTA*LITE application that is right for you.
For effectively grounded systems, the MCOV selected is usually the maximum line to
ground voltage of the system. For impedance grounded or ungrounded lines, an arrester
MCOV that is closer to 90% of the system voltage should be selected. If your system
voltage is not present on this chart, please contact your Hubbell representative.

' MCOQV is also referred to as U, or COV (Continuous Operating Voltage).

APRIL 2006 - REV 6/06 OHIO BRASS - AIKEN, SC



LI PPACC

W NS BTy 359
POWER SYSTEMS, INC.
CHARACTERISTICS OF THE TYPICAL PROTECTA*LITE® SYSTEM
(40 MM BLOCK DESIGN)
MCOV Leakage Distance Arrester Weight
(kV) (in / mm) (Ibs / kg)
8.4 15.4 / 391 3/1.36
17.0 30.8 /782 6/2.72
24.4 46.2 /1174 9/4.08
31.5 61.6 / 1565 12/5.44
42.0 77.0 /1956 15/6.80
48.0 92.4 /2347 18/8.16
57.0 107.8 /2738 21/9.53
76.0 138.6 / 3520 27 /12.25
84.0 154.0/ 3912 30/ 13.61
98.0 184.8 / 4694 36/16.33
106.0 200.2 / 5085 39/17.69
115.0 215.6 /5476 42 /19.05
131.0 246.4 / 6259 48 / 21.77
140.0 261.8 /6650 51/23.13
144.0 277.2 / 7041 54 /24.49
PROTECTA*LITE® System works by limiting the voltage of a surge below the flashover volt-
age of the insulators on your system. As long as the surge voltage is maintained below the
flashover voltage of your insulation, the system is unaffected by surges. Below is a listing of
the average voltage rise observed when a PROTECTA*LITE System is struck by a fast front
(0.5 ps; 10 kA) lightning surge, standard lightning surge (8/20 ps) of varying currents, and a
long duration (45 ps) switching surge.
0.5 us 8/20 us Maximum Discharge Voltage (kV) 45 ps
M(k:\(/)v UL kA k kA kA kA kA =S
(KV) 15 3 kA 5 10 20 40 (KV)
8.4 36.5 26.0 28.0 29.5 32.0 37.5 43.5 23.5
17.0 73.0 52.0 56.0 59.0 64.0 75.0 87.0 47.0
24.4 109.5 78.0 84.0 88.5 96.0 | 112.5 130.5 70.5
31.5 146.0 | 104.0 | 112.0 | 118.0 | 128.0 | 150.0 | 174.0 94.0
42.0 182.5 | 130.0 | 140.0 | 147.5 | 160.0 | 187.5 | 217.5 117.5
48.0 219.0 | 156.0 | 168.0 | 177.0 | 192.0 | 225.0 | 261.0 141.0
57.0 255.5 | 182.0 | 196.0 | 206.5 | 224.0 | 262.5 | 304.5 164.5
76.0 328.5 | 234.0 | 252.0 | 265.5 | 288.0 | 337.5 | 391.5 211.5
84.0 365.0 | 260.0 | 280.0 | 295.0 | 320.0 | 375.0 | 435.0 235.0
98.0 438.0 | 312.0 | 336.0 | 354.0 | 384.0 | 450.0 | 522.0 282.0
106.0 4745 | 338.0 | 364.0 | 383.5 | 416.0 | 487.5 | 565.5 305.5
115.0 511.0 | 364.0 | 392.0 | 413.0 | 448.0 | 525.0 | 609.0 329.0
131.0 584.0 | 416.0 | 448.0 | 472.0 | 512.0 | 600.0 | 696.0 376.0
140.0 620.5 | 442.0 | 476.0 | 501.5 | 544.0 | 637.5 | 739.5 399.5
144.0 657.0 | 468.0 | 504.0 | 531.0 | 576.0 | 675.0 | 783.0 423.0
OHIO BRASS - AIKEN, SC APRIL 2006
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STEP 2 The BUILDING BLOCKS of the
PROTECTA*LITE® System

Select the PROTECTA*LITE System energy absorption capability that is
correct for your system.

L R R ' 37547
il 5275431122M2
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Figure 2 — Four Available PROTECTA*LITE Block Diameters

Ohio Brass surge arresters use only the finest metal oxide varistor (MOV) blocks so that surge
energy is conducted to ground without compromising the insulation integrity of your transmis-
sion or distribution system. The amount of energy a surge arrester is exposed to is depen-
dent on the system. Thus, Ohio Brass manufactures four MOV block diameters to efficiently
channel surge energy to ground.

Block diameter determines the amount of energy that an arrester can absorb. The energy
absorption capability of the PROTECTA*LITE system is simply the amount of energy that the
MOV blocks can absorb without entering a mode of thermo-mechanical arrester failure.

Not sure which block size to pick? Contact your Hubbell representative. After answer-
ing a few simple questions, we will help you determine what energy capability your
PROTECTA*LITE arresters need to ensure years of reliable service.

APRIL 2006 - REV 6/06 OHIO BRASS - AIKEN, SC
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PROTECTA*LITE® ENERGY CAPABILITY CHARACTERISTICS
Characteristics Block Type
Block Diameter 32 mm | 40 mm | 48 mm | 60 mm
ANSI / IEEE C62.11 Class 5kA | 10kA | 10kA | 10kA
IEC 60099-4 Class 5 kA 1 2 3
Energy Capability - Single Shot (kd/kV,,.o\/cov) 1.4 2.2 3.4 4.9
Energy Capability - Double Shot (kJ/kV,,.4,cov) 3.2 4.7 5.2 7.3

Single Shot Energy Capability - The maximum amount of energy that an MOV block can
withstand from an instantaneous surge discharge.

Double Shot Energy Capability - The maximum energy that can be discharged to ground
from multiple surge events that take place within one min-
ute. Lightning surges are typically comprised of multiple

discharges.
Example:
If you order a PROTECTA*LITE with the following characteristics:
e 84 kV MCOV

¢ 48 mm block construction

The energy capability of your PROTECTA*LITE would be as follows:

34K\ sary
%

* Single Shot Capability = 7 e =285.6 kJ

Mcov

* Double Shot Capability =

2‘5"’“’ x84V . = 436.8 kl

Mcov

TYPICAL FAULT CURRENT WITHSTAND RATINGS (40 mm Block)

Current Magnitude Test Duration
(Sym Amps RMS) (Cycles)
500 120
2,500 60
5,000 30
10,000 10
20,000 10

OHIO BRASS - AIKEN, SC APRIL 2006
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STEP 3 PROTECTA*LITE® Configurations

The examples below illustrate some common PROTECTA*LITE configurations. If you prefer, contact
your local Hubbell representative to help you develop a PROTECTA*LITE configuration that meets your

needs.

Would you like us to specify an Ohio Brass insulator: Yes

Suspension 1 Suspension 2

No

Suspension 3

N

Suspension 4

Suspension 5

S

APRIL 2006 - REV 6/06

OHIO BRASS - AIKEN, SC



AL PPACC
W INNS AT BT 35-13
POWER SYSTEMS, INC.

:| Deadend 1

A

Deadend 2

He
T

| =
3%? MV»

-

il
—

When specifying the mounting configuration of your PROTECTA*LITE system, call your
Hubbell representative to help you design the system you want.
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When specifying the mounting configuration of your PROTECTA*LITE system, call your
Hubbell representative to help you design the system you want.






