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Warranty - Material Warranty - Application

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 resell-
ing 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.

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, or if 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.

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

©Copyright 2013 Hubbell/Ohio Brass * 1850 Richland Avenue, East « Aiken, SC 29801

OHIO BRASS - AIKEN, SC
FEBRUARY 2015

HUBBELL®
Power Systems



AMLIEMN ABBA o

Introduction

Ohio Brass has been producing high voltage surge arresters since the 1950’s and offers a wide variety of metal oxide
gapless arresters designed to protect transformers, switchgear, and other equipment from switching and lightning
surges. These arresters meet or exceed all requirements of the most current IEC standard and can be selected to

match a range of contamination and energy requirements.

Dedication to Quality

Ohio Brass has demonstrated that its Quality Management system is in
compliance with ISO 9001:2008 and maintains stringent testing controls
in accordance with IEC 60099-4 to ensure that the customer receives high
quality with every product. Ohio Brass also performs Quality Assurance tests
on every batch of metal-oxide varistor (MOV) blocks. The routine and design
tests listed below, in addition to highly controlled manufacturing processes,
ensure that Ohio Brass products demonstrate a superior level of quality. Our
commitment to quality and continuous improvement is what the industry

expects of its Leader.

MOV Block Routine Tests: Arrester Routine Tests:
e Physical Inspection - Visual inspections are e Physical Inspection — Every molded rubber part,

performed at several steps of the block manufacturing
process.

e Rated Energy Test — This procedure confirms the e

energy capability of each zinc oxide block element.
e Residual Voltage Test — Every block undergoes

an 8/20 current wave impulse to verify its V-1 e

characteristics.
e Watts Loss Test — This test measures the AC watts

block, wrap module, brackets and completed unit is
visually examined to reject defective products.
Reference Voltage Test — This test measures the
voltage once a predetermined maximum peak current
is reached.

Partial Discharge Test — This test ensures that the
partial discharge level of the arrester does not exceed
a level of 10 pC.

loss and capacitive current characteristics of the ¢ Residual Voltage — Tested on individual blocks

block.

Arrester Type Tests:
MOV Block Batch QA Tests: ¢ Testing Compliant with IEC 60099-4
e Square Wave Energy Test — Performed on a 5 block e Including:

sample from each batch, this test is performed to
quantify the batch energy capability.

e High Current Test - Each 5 block sample is subjected
to two high current discharges of the same polarity to
ensure high current characteristics.

e A/C Life Test — The blocks are placed under test
conditions for a minimum of 250 hours to verify
performance.

@ Insulation withstand tests on housing

& Residual voltage tests

& Long-duration current impulse withstand
& Operating duty tests

<& Short circuit tests

@ Internal partial discharge tests

Type Test Reports are available for download at the website:
http:// www.hubbellpowersystems.com/resources/test-reports/test-reports-arresters.asp

Table 1: Type Test Reports

Type Test
IEC Class Arrester Type Report
2 PVI-LP EU1515
3 EVP EU1593
3 MH3 EU1590
3 PH3 EU1527
4 MH4 EU1575
4 PH4 EU1522
5 H5 EU1518

HUBBELL®
Power Systems
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Ohio Brass General Arrester Information

2044 (FUBBEL)

Table 2: Ohio Brass Arrester Families

. Energy Energy
I\.lomlnal Press_ure Capability Capability Energy Energy
. Discharge Relief . . ~ -
Type Housing Single Single Capability Capability
Current Class
(KA) (kA) Impulse Impulse 2-Shot 2-Shot
(kJ/kV - Uc) (kJ/kV - Uy) (kJ/kV - Uc) (kJ/KV - Uy)
PVI-LP ESP Polymer 10 40 3.4 2.8 6.4 5.1
EVP ESP Polymer 10 63 4.9 4.0 9.0 7.2
MH3 Porcelain 10 63 5.1 4.1 9.2 7.3
PH3 Silicone Composite 10 63 5.1 41 8.5 6.8
MH4 Porcelain 20 63 9.2 7.4 13.3 10.6
PH4 Silicone Composite 20 63 9.2 7.4 12.9 10.3
H5 Porcelain 20 63 16.6 13.0 19.8 15.8
All Ohio Brass IEC arresters exceed the pressure relief requirements of IEC 60099-4.
Table 3: Surge Counter Information
Counter . Max High Nominal
Catalog Current Meter Ra;g: d(i)rf| mA I\gzﬁrl:l;' Mg:]frg::‘t Current Residual
Number 9 Withstand Voltage
5kV Peak
245150 No N/A 999,999 " /20203(,)vAvave) w 11002 ‘\‘N':We) (4/10us wave)
H H @ 100 kA
5kV Peak
245151 Yes 0-30 999,999 ® /202 Os(,)vAvave) @ 11002 I\(Np;lve) (4/10ps wave)
H H @ 100 kA
Yes 5kV Peak
245154 with Aux 0-30 999,999 ® /202 Os(,)vAvave) @ 11002 I\(NA;V(%) (4/10ps wave)
Output H H @ 100 kA

NOTE: Minimum of 4 mm dia. (#6 AWG) insulated ground wire required for connection

itiowon,

COUNTER
HPS P/N: 245151

* DISCHARGE COUNTER
HPS P/N: 245150

Wewhubbelpowersystams o

£ £

NOTE: Arresters installed with surge counters require the arrester to be isolated from ground with insulated subbases.

HUBBELL®
Power Systems
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Insulating Subbase Drawings

Catalog No. 2730973001 Normal Duty for
Arrester <218 kg

e

1
1/2-13 STUD,
FLATWASHER,
LOCKWASHER
&HEX NUT
2.2 (56)

il
T

2.62(67)

= I
1.2(30) J B

\ 1/2-13 STUD, NUT &
3.00 (76) DIA —

LOCKWASHER

f

L g

—~—— 3.0(76) DIA
'k 1/2-13 UNC-2A
1/2-13 HEX NUT,
LOCKWASHER
2.2(56)

& FLATWASHER

2.62(67)

\
1.2(30)
!

I 1/2-13 HEX NUT,
LOCKWASHER
& FLATWASHER
1/2-13 UNC-2A

Catalog No. 2721453076 Heavy Duty for
Arrester >218 kg

1/2-13 UNC-2A STUD
L

WITH LOCKWASHER
FLATWASHER & NUT

) |
6.00 (152) %:} »#:#« 3.88(98) DIA

f

&

—=14.88 (124) DIA

1/2-13 UNC-2A STUD
NOTES: 1) Dimensions shown in inches (mm)

WITH LOCKWASHER
2) Subbase BIL = 30kV AND NUT

HUBBELL®
Power Systems

‘<7 1/2-13 UNC-2A STUD

WITH LOCKWASHER
FLATWASHER & NUT
225 (57) — ~—— 4.88(124)DIA
6.00 (152) — ~— 3.88(98) DIA
L | J
2.25(57)

~———1/2-13 UNC-2A STUD
WITH LOCKWASHER & NUT

OHIO BRASS - AIKEN, SC
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Table 4: Normally Recommended Arrester
Uc for Various System Voltages

Syst\tle::t:;r;e(-lt:,-)Lme Arrester Uc (kV)
Temporary
Ungrounded,
Grounded Impedance
Nominal | Maximum | Neutral Grounded or
Circuit Ungrounded
Circuits
(1) (2
2.4 2.52 2.55 2.55 2.55
4.2 4.4 2.55 5.1 5.1
4.8 5.04 5.1 5.1 5.1
6.9 7.25 5.1 7.65 7.65
8.3 8.74 5.1 7.65 8.4
11.4 12 7.65 10.2 12.7
12.48 13.1 7.65 12.7 12.7
13.2 13.9 8.4 12.7 12.7
16.7 17.5 10.2 15.3 17.0
20.8 21.8 12.7 19.2 21.6
22.9 24 15.3 19.2 21.6
24.95 26.2 15.3 21.6 24.0
33 34.7 21.6 28.8 31.5
34.3 36 21.6 28.8 33.6
46 48.3 28.8 39.0 48.0
50 52 31.2 42.0 48.0
69 72.5 42.0 60.0 67.2
95 100 60.0 84.0 96.0
110 115.5 67.2 96.0 105.6
115 121 70.0 98.0 110.4
117 123 72.0 105.6 110.4
138 145 84.0 129.6 131.0
161 169 98.0 140.0 152.0
162 170 105.6 140.0 153.6
220 231 134.4 190.0 209.0
230 242 140.0 206.4 220.0
233 245 144.0 206.4 220.8
286 300 180.0 245.0 288.0
330 346.5 206.4 288.0 316.8
345 362 209.0 297.6 335.0
400 420 245.0 336.0 392.0
500 525 312.0 428.0 485.0
524 550 318.0 448.0 —
729 765 448.0 — —
762 800 462.0 — —

(1) For normal duty. Line-to-ground fault up to 30 minutes
(2) For severe duty. Line-to-ground fault up to 2,000 hours

OHIO BRASS - AIKEN, SC
FEBRUARY 2015

AMNLIEM ABBA o

Arrester Application

Selecting an appropriate arrester requires knowledge
about the system and specific application parameters
such as:

+  Maximum system voltage and grounding type (effec-
tively grounded, impedance grounded, ungrounded)

+ Insulation level of protected equipment and desired
Margin of Protection

« Possible durations and levels of power frequency
overvoltages

+ Lengths of conductor that will carry switched loads

+ Mechanical loads placed on the arrester

+ Available line-to-ground fault current

« Environmental conditions and severity of site pollution

The primary factor in determining the correct arrester
voltage is its Continuous line-to-ground Operating Volt-
age rating (Uc or COV). When selecting the appropriate
arrester for an effectively grounded neutral system, it is
desirable to choose an arrester with the lowest U¢ that
will meet or exceed the system’s maximum line-to-ground
voltage. The following example illustrates the selection.

Arrester Application Example

In grounded neutral circuits, a 233kV system usually
has a maximum line-to-line continuous voltage of 245kV
rms. This 245kV divided by /3 equates to a 141.5kV
line-to-ground voltage. The appropriate arrester for
this application is an arrester with a Uc of 144kV since
it is the lowest standard Uc that will meet or exceed the
line-to-ground voltage.

Onungrounded orimpedance grounded systems, use the
following selection guidelines to choose the best arrester:

+ For applications where a ground fault is expected to
be removed within 30 minutes, the minimum Uc is the
maximum system line-to-line voltage divided by 1.25.

+ Forextended operation under ground fault conditions
as long as 2,000 hours, the minimum U is the maxi-
mum system line-to-line voltage divided by 1.11.

Arresters are designed to be used where average ambient
temperature does not exceed 40°C (104°F) and the daily
maximum temperature does not exceed 60°C (140°F).

For further assistance Hubbell Power Systems application
engineers are also available to provide system specific
recommendations for many different arrester applications.

HUBBELL®
Power Systems
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IEC Temporary Over-Voltage (TOV) Capability with Prior Duty

1.5000

1.20

1.10

Voltage (KV) per unit Ur

MH4

MH3 &PH3 |

EVP
PVI-LP

"
~
(9,
o
Voltage (KV) per unit Uc

1.05 1.3125
1.00 L 1.2500
1
0.95 | 1.1875
0.1 10 100

Time (seconds)

Temporary Over-Voltage Capability

Hubbell Power Systems arresters are gapless and consist of a column of metal-oxide blocks connected between
line and ground. The blocks can withstand a significant power frequency overvoltage for a limited time, depend-
ing on the magnitude of any immediately preceding surge duty. This duty can be the result of switching surges
on higher voltage lines, or from other sources. The temporary overvoltage capability can be determined from the
TOV curve. The prior duty curve is based upon absorption of rated energy immediately preceding application of

the overvoltage.

HUBBELL®
Power Systems

Table 5: Voltage Factors per kV of U;

0.1 sec. 1 sec. 10 sec. 100 sec.
MH4 1.180 1.105 1.035 0.975
PH4 1.175 1.100 1.030 0.970
MH3 1.163 1.088 1.018 0.958
PH3 1.163 1.088 1.018 0.958
EVP 1.184 1.127 1.058 0.998
PVI-LP 1.124 1.060 1.000 0.964

OHIO BRASS - AIKEN, SC
FEBRUARY 2015
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Polymer Housed Arresters
(Type PVI-LP)

Construction & Features

« MOV blocks are encased within
a tightly woven fiberglass braid
impregnated with epoxy resin.
Silicone dielectric compoundfills
the interface between fiberglass
and rubber housing to render a
void-free and hydrophobic as-
sembly.

« Design prohibits leakage and
pumping of air across hermetic
seals in order to eliminate mois-
ture ingress, a cause of arrester
failure.

« Polymer housings are resistant
to impact damage and will not
shatter in case of a failure.

+ Typically less than half the weight
of comparable porcelain arrest-
ers. This makes transportation,
handling and installation much
easier.

« Small line end hardware allows
close spacing.

Sealing Plate
ESP™ Rubber
Alloy Housing
Silicone Dielectric
Compound

MOV Block

Contact Disc

Fiberglass Epoxy
Interweave

Base Tripod

Cross-Section View of
Typical PVI-LP Arrester

Table 6: Polymer Type PVI-LP & PVN Overview

. . Line Discharge Voltage Rating Pressure Relief .
Product Type Housing Material Class Range (kV) (kA) SSL Cantilever
PVI-LP ESP Polymer 2 3-72 40 340

*SSL - Specified short-term load

OHIO BRASS - AIKEN, SC

FEBRUARY 2015
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PVI-LP
Polymer Housed
IEC Class 2 Arrester
PVI-LP Ordering System

SOIVIXIXX] - [B[0[1[0] (sl ence.

Polymer Housed -1 | See page 12.
Type PVI-LP Standard
Arrester Ur Uc
Catalog (kV) (kV)
Number
Q 1 803 3 2.55
_ 805 6 5.1
Small Top & Small Top & -&- 808 9 7.65
Tripod Base Small Base for 0 g?g 12 1%“21
for Horizontal Vertical Mount- .
and Vertical ing only. Note: 813 15 12.7
Mounting. Deduct 23 mm 815 18 15.3
(Dimensions & 1.25 kg from — g;g 31 1; ;
& Weights Physical '
. - —n 822 27 22
as shown in Characteristics
Physical ? 824 30 24.4
Characteristics =~ ——&F —— 629 36 29
831 39 31.5
636 45 36.5
2 3 639 48 39
N el I ——] 642 54 42
Tripod Top & Tripod Top & ﬁ; 648 60 48
Small Base Tripod Base = 657 72 57
for Underhung for Horizontal, =
Mounting. Vertical and
(Dimensions Underhung
& Weights Mounting.
as shown in Note: Add 29 Fe—
Physical mm & 1.25 kg s
Characteristics from Physical o e g
Characteristics ~ 28 ——]

HUBBELL®
Power Systems

OHIO BRASS - AIKEN, SC
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PVI-LP Protective Characteristics
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Maximum Maximum
0.5ps 45us . .
Standard Steep Switching Max.lmum Residual Voltage _
Arrester Ur uc | Residual Su_rge Using 8/20 Current Wave IEC Prior Duty TOV
Catalog | (y) | (kv [ Voitage | Tericee! 0
(kV)
(1) (kV)
1 sec |10 sec|100 sec
10kA 500A 1.5kA| 3kA | 5kA | 10kA | 20kA | 40kA |kVrms|kVrms| kVrms
300803 3 2.55 8.6 6.4 6.8 7.2 7.5 8.1 9.0 10.1 3.4 3.2 3.1
300805 6 5.1 171 12.7 136 | 144 | 150 | 16.2 | 179 | 202 | 6.8 6.4 6.1
300808 9 7.65 25.8 19.1 205 | 216 | 226 | 244 | 27.0 | 304 | 101 9.6 9.2
300809 10 8.4 28.4 21.1 226 | 23.8 | 249 | 269 | 29.8 | 335 | 111 10.5 10.1
300610 12 10.2 34.1 25.3 271 | 2866 | 299 | 323 | 35.8 | 40.3 | 13.5 | 12.8 12.3
300810 12 10.2 34.2 25.4 272 | 28.8 | 30.0 | 324 | 35.8 | 404 | 13.5 | 12.8 12.3
300813 15 12.7 42.9 31.8 34.1 36.0 | 376 | 406 | 449 | 506 | 16.8 | 159 156.3
300815 18 15.3 51.6 38.3 409 | 43.2 | 45.2 | 48.8 | 54.0 | 60.9 | 20.3 | 19.1 18.4
300817 21 17 56.9 42.2 451 | 47.7 | 499 | 53.8 | 59.6 | 67.1 225 | 21.3 20.5
300620 24 19.5 68.3 50.6 542 | 57.2 | 599 | 64.6 | 71.5 | 80.6 | 25.8 | 244 | 235
300820 24 19.5 68.8 47.0 516 | 559 | 58.5 | 64.2 | 72.1 843 [ 25.8 | 244 23.5
300822 27 22 77.4 57.4 614 | 649 | 679 | 73.2 | 81.0 | 91.3 | 29.2 | 27.5 26.5
300824 30 24.4 85.3 63.3 67.7 | 71.5 | 748 | 80.7 | 89.3 101 32.3 | 30.5 29.4
300629 36 29 102 76.0 81.3 | 859 | 89.8 | 96.9 | 107 121 | 38.4 | 36.3 | 34.9
300829 36 29 102 76.0 81.3 | 859 | 89.8 | 96.9 | 107 121 | 38.4 | 36.3 | 34.9
300831 39 31.5 108 80.4 86.1 | 90.9 | 95.1 103 114 128 | 41.7 | 39.4 | 38.0
300636 45 36.5 125 92.8 99.3 | 105 110 118 131 148 | 48.4 | 456 | 44.0
300836 45 36.5 129 95.5 103 | 108 | 113 | 122 135 152 | 48.4 | 456 | 44.0
300639 48 39 137 101 108 | 115 120 129 143 161 | 51.7 | 48.8 | 47.0
300642 54 42 148 110 117 | 125 130 140 155 175 | 55.7 | 52.5 | 50.6
300842 54 42 154 105 116 | 126 | 131 144 162 190 | 55.7 | 52.5 | 50.6
300648 60 48 165 122 131 138 | 145 156 173 195 | 63.6 | 60.0 | 57.8
300848 60 48 171 125 127 | 138 | 144 | 159 179 | 209 | 63.6 | 60.0 | 57.8
300657 72 57 199 148 158 | 167 175 188 | 209 | 235 | 756,56 | 71.3 | 68.7
300857 72 57 199 148 158 | 167 | 175 | 188 | 209 | 235 | 75,5 | 71.3 | 68.7
(1) 300xxx prefix replaced by 301, 302, 303 depending on configuration chosen on page 9.
Note that alternate builds with additional creepage distance are shaded.
OHIO BRASS - AIKEN, SC HUBBELL®

FEBRUARY 2015
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PVI-LP Physical Characteristics

Insulation Withstand Values Minimum Mounting (2)
Sndart| e | o | fom [crespase e
Catalog | (kV) | (kV) Ba::s:pto D';:l?:;: € Power V\I(eklg)ht
Number (mm) Switching I:r;?:.e\;'vg Phase to Phase to
1.2/50 BIL Impulse Withstand Phase Ground
(kVer) (kVer) (kVrms) (mm) (mm)

300803 3 2.55 173 391 100 60 40 112 84 2.8
300805 6 5.1 173 391 100 60 40 117 81 2.8
300808 9 7.65 173 391 100 60 40 119 84 2.8
300809 10 8.4 173 391 100 60 40 124 89 2.8
300610 12 | 10.2 173 391 100 60 40 124 89 2.8
300810 12 | 10.2 310 782 165 100 70 124 89 4.5
300813 15 | 12.7 310 782 165 100 70 157 122 4.5
300815 18 | 153 310 782 165 100 70 168 132 4.5
300817 21 17 310 782 165 100 70 193 157 4.5
300620 24 | 195 310 782 165 100 70 193 157 4.5
300820 24 | 195 447 1173 230 140 105 193 157 6.1
300822 27 22 447 1173 230 140 105 244 208 6.1
300824 30 | 244 447 1173 230 140 105 249 213 6.1
300629 36 29 447 1173 230 140 105 249 213 6.1
300829 36 29 584 1565 310 180 140 249 213 7.7
300831 39 | 315 584 1565 310 180 140 325 290 7.7
300636 45 | 36.5 584 1565 310 180 140 325 290 7.7
300836 45 | 36.5 721 1956 390 230 180 325 290 8.9
300639 48 39 584 1565 310 180 140 325 290 7.7
300642 54 42 721 1956 390 230 180 401 366 8.9
300842 54 42 859 2347 450 260 220 401 366 10.5
300648 60 48 721 1956 390 230 180 401 366 8.9
300848 60 48 859 2347 450 260 220 401 366 10.5
300657 72 57 859 2347 450 260 220 503 467 10.5
300857 72 57 996 2738 520 300 250 503 467 11.8

(2) Minimum clearances are based on arrester protective levels for standard configuration and should be increased to meet local
requirements for spacing of energized equipment.

Note that alternate builds with additional creepage distance are shaded.

For non-catalog polymer arresters that require higher creep distance or special application
please consult your Hubbell Power Systems representative.

HUBBELL® OHIO BRASS - AIKEN, SC
Power Systems FEBRUARY 2015
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PVI-LP Terminals and Hardware

« Clamp type terminals for line and ground are hot dip galvanized iron and will accommodate copper or alumi-
num conductor sized from 6 mm to 21mm diameter.

« Standard Hardware Code 3010 includes line and ground terminals pictured (Example: 30YXXX-3010)

+ For other terminal options please consult your Hubbell Power Systems Representative.

‘ 12.7mm Dia.

22 2mm 27.0mm

Figure 1 Figure 2 Figure 3
Catalog Number M718743001 Catalog Number M718743001 Catalog Number M2714143001
Bucket Terminal with L-Bracket Bucket Terminal with L-Bracket Single Bucket Terminal Assembly

used with all terminal combinations

14.2 mm DIA - 4 HOLES __l“sl__
!

! 4 s
] . 5 |e e|—
i 3 Groum Toeinols
‘—r" Suitable for use with
CU or AL Conduzzer
: 6410206 Dia
Height ~— 109 DIA HEIGHT - l [— /
| f
o
/o) ==
i T 7%
19 - NAMEPLATE
Figure 4: PVI-LP with Eye-Bolt Line Terminal Figure 5: PVI-LP with Four Hole NEMA Line Terminal
Hardware Code - 3010 Hardware Code - 3012

254 B.C.
222 B.C.
14 WIDE SLOT

3PLACES @
120° APART

NAMEPLATE

Figure 6 Figure 7: PVI-LP Base Tripod with 14mm slots
PVI-LP Nameplate for 222mm to 254mm bolt circle mounting.
OHIO BRASS - AIKEN, SC HUBBELL®

FEBRUARY 2015 Power Systems
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Polymer Housed Surge Arresters

(Type EVP)

Overview

The new EVP Polymer Housed Station Arrester by HPS and Ohio
Brass represents the absolute latest in surge arrester technology.
Based on proven PVN technology, our EVP line maintains our
proprietary ESP™weathershed material and protective levels.
However, it has an even more robust sealing system to reduce
moisture ingress to an unprecedented minimum. EVP arresters
also feature a redesigned housing profile for maximum material
utilization, and even make ordering easier by using an intelligent
numbering system.

Construction

+ Optimized wrap pattern and end hardware

« Even more effective sealing system

+ Aluminum Top Cap

« Tri-pod base (standard 8.75” to 10” BC) Slotted

Sustainability Features

+ 25% Recycled Packaging Material
* 15% Less Production Mass
* 50% Recyclable Packaging

Threaded for 1/2 inch bolt Factory Torqued Sealing
(terminal hardware) ™. Bolt

Secondary Gasket-. Radial Seal

~End Cap
Main Gasket

RTV Sealant

’Polymer Housing

* Machined Aluminum
End Terminal

(WURBELL) pos 1a

................. Sealing cap

...................... ESP™ Rubber Alloy

Housing

Silicone Dielectric

................. Compound

MOV Block

...................... Contact Disc

..................... Fiberglass Epoxy

Interweave

Base of Tripod

Cross-Section View of

Typical EVP Arrester

Detailed View of Sealing

Line Discharge Voltage Rating

Product Type Housing Material Class Range (kV)

Pressure Relief
Class (kA)

SSL Cantilever
(N.m)

EVP ESP Polymer 3 3-228

63

1800

NOTE: Physical Strength values for tripod base configuration
*SSL - Specified short-term load

HUBBELL®
Power Systems

OHIO BRASS - AIKEN, SC

FEBRUARY 2015
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Polymer Housed Surge Arresters
(Type EVP)

EVP Part Number Selection

|
EVP XYYY 00-3010

Step 1: Configuration ‘ ——Step 2: MCOV Code
X 0 1 2 3 Voltage Uc Ur
> (standard) (underhung) Code (kV) (kV)
Top Cap Cap Tripod Tripod 003 2.55 3
Bottom Tripod Gap Gp Tripod 005 >1 6
008 7.65 9
009 84 10
e — /1:1\%:‘] 010 10.2 12
—_— 013 12.7 15
=L — 015 153 18
iy — =L 017 17 21
i 1 019 19.5 24
e E‘EE] 022 22 27
024 244 30
029 29 36
031 315 39
036 36.5 45
039 39 48
042 42 54
Step 3: Housing Creepage 048 48 60
053 53 66
| (reepage Code Insulation Withstand Values 057 57 7
(reepage Standard Extra Creep Extra Creep Extra Creep 1.2/50 BIL Switching Power 070 70 90
Distance Creep 1 2 3 (kVer) Impulse frequency
(mm) 0 (kVar) 1 min. Wet 074 74 20
Withstand 076 76 926
(kvrms) 078 78 96
498 003-005 - - - 101 84 50 084 84 108
765 008-010 003-005 - - 127 106 63
898 013-015 008-010 003-005 - 153 128 75 088 88 108
1029 017-024 013-015 008-010 003-005 207 173 101 098 08 120
ey o L B2 s | e |
1827 048-053 036-042 029-031 017-024 367 308 172 115 115 144
2093 057 048-053 036-042 029-031 421 353 194 131 131 168
3124 070-088 057 048-053 036-042 631 529 275 140 140 172
3654 098-106 070-088 057 048-053 652 546 283
4185 115 098-106 070-088 057 758 635 320 144 144 180
4686 131 15 098-106 070-088 926 776 372 152 152 192
5482 140-154 131 115 098-106 1006 843 395
6278 180 140-154 131 115 1166 977 436 154 154 192
7309 - 180 140-154 131 1409 1181 486 180 180 228

MCOV Code Table

To use table of Housing Creepage Code:

1.
2.
3.

Find required Creepage Distance
Read across the row to the MCOV code from Step 2
Read the digit (0-3) from the column header

OHIO BRASS - AIKEN, SC HUBBELL®
FEBRUARY 2015 Power Systems
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Polymer Housed Surge Arresters
(Type EVP)

EVP Part Number Selection

EVP XYYY 00-3010

L Step 4: Hardware Suffix Code

% e 3010 (default)

Line: 4-Hole NEMA pad with
(2) Single Eye Bolts.

B (DIA)
Ground: Single Eye Bolt

e 3002
Line: Single Eye Bolt

Ground: Single Eye Bolt

e 3003:
Crossarm Mount

Line: Single Eye Bolt

Ground: Single Eye Bolt

*See page 18-19 for hardware details

Grading Ring Diameters

Arrester MCOV | Drop (A) (inches) | Diameter (B) (inches)

140-190 15.0 25.0
209-245 18.0 39.0
318-353 35.8 60.0

Grading rings are automatically included if necessary to the design.

HUBBELL® OHIO BRASS - AIKEN, SC
Power Systems FEBRUARY 2015
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EVP Protective Characteristics
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Maximum Ma:slréjm
Standard giits Switching Maximum Residual Voltage Using
Arrester cep Surge 8/20 Current Wave IEC Prior Duty TOV
Ur Uc Residual .
Catalog (kV) (kV) Voltage Residual (kV)
Number (kV) Voltage
1) (kV)
1 sec |10 sec| 100 sec
10kA 500A [1000A| 1.5kA | 3kA | 5kA [ 10kA | 20kA | 40kA |kVrms|kVrms| kVrms
EVPO 00300 3 2.55 10.5 6.0 6.3 6.4 6.7 71 7.6 8.2 9.3 3.6 3.4 2303.2
EVPO 00500 6 5.1 18.6 12.0 12,5 12.8 13.5 141 15.2 16.4 18.7 7.2 6.7 6.4
EVP0O 00800 9 7.65 27.0 18.0 18.8 19.2 20.2 21.2 22.7 24.6 28.0 10.8 10.1 9.5
EVPO 00900 10 8.4 29.4 19.8 20.6 211 22.2 23.3 25.0 27.0 30.8 11.8 1.1 10.5
EVPO 01000 12 10.2 35.1 24.0 25.0 25.6 26.9 28.2 30.3 32.8 37.4 14.4 13.5 12.7
EVPO 01300 15 12.7 43.4 29.9 31.2 31.9 33.5 35.2 37.7 40.8 46.5 17.9 16.8 15.8
EVPO 01500 18 15.3 51.6 36.1 37.6 38.5 40.4 42.4 45.5 49.1 56.1 21.6 20.2 19.1
EVPO 01700 | 21 17 57.8 40.1 41.7 42.7 44.9 471 50.5 54.6 62.3 24.0 22.5 21.2
EVPO 01900 | 24 19.5 65.7 45.9 47.9 39.0 51.5 54.0 57.9 62.6 71.4 27.5 25.8 24.3
EVP0 02200 | 27 22 73.6 51.8 54.0 55.3 58.1 60.9 65.4 70.7 80.6 31.0 29.1 27.4
EVP0 02400 | 30 24.4 81.2 57.5 59.9 61.3 64.5 67.6 72.5 78.4 89.4 34.4 32.3 30.4
EVP0 02900 | 36 29 97.0 68.6 71.5 73.2 76.9 80.7 86.5 93.6 107 41.0 38.5 36.3
EVPO 03100 | 39 31.5 105 74.4 77.4 79.3 83.4 87.4 93.8 101 116 44.5 41.7 39.3
EVP0O 03600 | 45 36.5 121 86.0 89.6 91.8 96.4 101 108 117 134 51.4 48.3 45.5
EVPO 03900 | 48 39 129 91.9 95.7 98.0 1083 108 116 125 143 55.0 51.6 48.6
EVP0 04200 | 54 42 145 104 108 111 116 122 131 141 161 62.0 58.2 54.9
EVPO 04800 60 48 160 114 119 122 128 134 144 156 178 68.4 64.2 60.5
EVPO 05300 66 53 175 126 131 134 141 148 159 172 196 75.2 70.6 66.6
EVPO 05700 72 57 192 137 143 147 154 161 173 187 214 82.1 771 72.7
EVPO 07000 90 70 242 172 179 184 193 202 217 234 267 102 96.6 91.0
EVPO 07400 90 74 245 174 182 186 195 205 220 238 271 104 97.9 92.3
EVPO 07600 96 76 0r 78 257 184 191 196 206 216 232 251 286 110 108 97.3
EVPO0 08400 | 108 84 or 88 289 207 216 221 232 244 261 283 322 124 116 110
EVP0 09800 | 120 98 322 231 241 246 259 271 291 315 359 138 130 122
EVP0 10600 | 132 106 350 252 262 268 282 296 317 343 391 150 141 133
EVPO 11500 | 144 115 382 275 286 293 308 323 346 375 427 164 154 145
EVPO 13100 | 168 131 447 321 334 342 360 377 405 438 499 192 180 170
EVPO 14000 | 172 140 462 330 344 352 370 388 416 450 513 197 185 175
EVPO 14400 | 180 144 480 343 357 366 385 403 433 468 534 205 193 182
EVPO 15200 | 192 | 152 or 154 510 366 381 391 411 430 462 499 569 219 206 194
EVPO 15800 | 198 158 526 377 393 403 423 444 476 515 587 226 212 200
EVPO 18000 | 228 180 605 435 453 464 487 511 548 593 676 260 244 230
(1) EVPO prefix replaced by EVP1, EVP2, or EVP3 depending on configuration chosen on page 15.
Capped Top & Capped Top & Tripod Top & Tripod Top &
Tripod Base Base for Vertical Capped Base Base. Available
Mounting only. for Underhung through 57
Note: Deduct 15 Mounting. kV Uc. Note:
mm height & 2.8 Add 15 mm
kg on Physical height & 2.8

Characteristics.

kg on Physical
Characteristics.

Seismic Topics

OHIO BRASS - AIKEN, SC
FEBRUARY 2015
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EVP Physical Characteristics

SEEL 047

Insulation Withstand Values Minimum Mounting (2)

Standard Height

Arrester | Ur Uc from Cr.eepage N-e t

Catal KV k) | Base to [ Distance Power Weight

atalog | (kV) | = (kV) Cap (mm) Frequency (kg)
Number (mm) Switching | 1 min. Wet | Phaseto | Phaseto
1.2/50 BIL Impulse Withstand Phase Ground
(kVcr) (kVcr) (kVrms) (mm) (mm)

EVPO 00300 | 3 2.55 251 498 101 84 50 229 114 5.7
EVP0O 00500 | 6 5.1 251 498 101 84 50 229 114 5.7
EVPO 00800 | 9 7.65 297 765 127 106 63 229 114 6.8
EVP0 00900 | 10 8.4 297 765 127 106 63 229 114 6.8
EVP0 01000 | 12 10.2 297 765 127 106 63 229 117 6.8
EVP0O 01300 | 15 12.7 344 898 153 128 75 246 137 7.8
EVP0 01500 | 18 15.3 344 898 153 128 75 269 155 7.8
EVP0 01700 | 21 17 437 1029 207 173 101 284 170 9.9
EVP0O 01900 | 24 19.5 437 1029 207 173 101 307 188 9.9
EVP0 02200 | 27 22 437 1029 207 173 101 328 208 9.9
EVP0 02400 | 30 24.4 437 1029 207 173 101 351 226 9.9
EVP0 02900 | 36 29 530 1294 261 219 125 391 262 12.1
EVP0 03100 | 39 31.5 530 1294 261 219 125 411 282 12.1
EVP0 03600 | 45 36.5 623 1562 313 263 148 455 320 14.2
EVP0 03900 | 48 39 623 1562 313 263 148 478 338 14.2
EVP0 04200 | 54 42 623 1562 313 263 148 521 378 14.2
EVP0 04800 | 60 48 716 1827 367 308 172 561 411 16.3
EVP0 05300 | 66 53 716 1827 367 308 172 602 450 16.3
EVP0 05700 | 72 57 810 2093 421 353 194 645 488 18.6
EVP0 07000 | 90 70 1177 3124 631 529 275 775 602 26.7
EVP0 07400 | 90 74 1177 3124 631 529 275 782 610 26.7
EVP0 07600 | 96 76 0r 78 1177 3124 631 529 275 818 640 26.7
EVP0 08400 | 108 | 84 or88 1177 3124 631 529 275 904 716 26.7
EVPO0 09800 | 120 98 1364 3654 652 546 283 1234 914 33.2
EVP0 10600 | 132 106 1364 3654 652 546 283 1311 983 33.2
EVPO 11500 | 144 115 1550 4185 758 635 320 1397 1059 37.2
EVP0 13100 | 168 131 1841 4686 926 776 372 1567 1212 44.0
EVPO 14000 | 172 140 2121 5482 1006 843 395 1890 1537 54.6
EVPO 14400 | 180 144 2121 5482 1006 843 395 1938 1585 54.6
EVP0 15200 | 192 | 1520r154 | 2121 5482 1006 843 395 2024 1671 54.6
EVPO0 15800 | 198 158 2121 5482 1006 843 395 2065 1712 54.6
EVPO 18000 | 228 180 2400 6278 1166 977 436 2278 1923 60.1

(2) Center-to-center spacing is based on arrester protective levels for standard configuration and should be increased to meet local requirements for
spacing of energized equipment

HUBBELL®

Power Systems

OHIO BRASS - AIKEN, SC
FEBRUARY 2015
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Common Arrester Accessories / Hardware

‘—— 114 DIA

Nameplate

Figure 1:
EVP Base Tripod Side View
with nameplate location

Standard Ground Terminal Assemble

MNLIEM ABBA o

EVP Nameplates

Each arrester is identified with
a nameplate attached to the
bottom or top casting with
information required by IEEE/
ANSI, CSA and IEC.

EVP STATION CLASS ARRESTER
These nameplates display the e
maximum continuous operating
voltage rating, the duty cycle
voltage rating, the pressure relief current rating, the catalog
number, serial number and the year of manufacture.

_Standard ground terminal 56 DI HOLE Eo13 HEX NUT &
includes HDG L-bracket | \LDCKWASHER
i EYE BOLT- FOR USE
and clamp terminals 125 (R ErE BOLTC FOR.
sized for conductor ¢32) ALUMINUM CONDUCTOR
- i i 29 T0 81 DIA
7-21 mm d'az' Measurements: . ATER
(25—250 mm ) Inches
—| 6ol 219 —
() an (e
Standard Ground Terminal
Catalog Number M718743001

Base Mounting Information

Arrester Bolt Bolt Attachment Lug
Mcov Circle Size . .
. . Thickness | Hole Size
(kV) (inches) | (inches) (Inches) (Inches)
2.55-180 10.0 0.50 1.25 0.56

14 DIA -3 HOLES
AT 120 DEGREES ON A
254 DIA BOLT CIRCLE

Figure 2
EVP Base Tripod with 14mm holes
for 254mm bolt circle mounting

OHIO BRASS - AIKEN, SC
FEBRUARY 2015

EVP Packaging

EVP arresters 1.5 meters are longer must
be packed in a wooden crate. All -3010
suffix arresters are also packed in wooden
crates. Grading rings if required are packed
together stacked on a separate wooden
pallet.

/ 254mm

S

HUBBELL®
Power Systems
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Grading Ring Drawings

PART NUMBER
PART NUMBER STAMPED STAMPED

56[14] DIA HOLE

2.38[60] DIA /

ALUMINUM PIPE

1.31[33] DIA .56[14] DIA HOLE

ALUMINUM PIPE
.38[10] X 1.38[35]

ALUMINUM STRAP
‘?‘
|
\
|
\
|
\
1
+

.38[10] X 12.38[35]
ALUMINUM STRAP \

‘
‘ 1 9.0[229]
480122 ‘
| | @ O
14,0 [356]
NOTE: \ore: 165 [420]
1) DIMENSIONS ARE IN INCHES [MILLIMETERS) 1) DIMENSIONS ARE IN INCHES [MILLIMETERS]

<> "H{BBELL POWER SYSTENS <> HBBELL POWER SYSTEMS
" GRADING RING ] " GR,QRDFIQIEISGTEIQG

B e T ARRESTER [T
rouRSITES KON Sz | oworo AT TPART /55T, & POVEASYTIE KO PURICHTON, Sz [ oworo A PART/SSY G, &
s ontreTaG. O S | 024846-00 274873-3001 1 BB PONERSSTENS. S 1024844-00 273670-3001 1
T 02125109 AR o o Tame  [omer WF  [owe 07/11/02  [suer 10F1 """ 02/25/09 ARG st iR e oGiame  [omer K [ome 07/11/02 [seer 10F1
THS SYMBOLIDENTIFES

THIS SYMBOL IDENTIFIES
" (CRITICAL FEATURES

CRITICAL FEATURES.

356 mmring 274873-3001 419 mmring 273670-3001

PART NUMBER
STAMPED
[ — 1
[ — ]
= 56[14] DIA HOLE
2.88[73] DIA /
ALUMINUM PIPE .38[10] X 1.38[35]
ALUMINUM STRAP
14.5 (368
27.9(708]
NOTE:
1) DIMENSIONS ARE IN INCHES [MILLIMETERS]
<> H{BBELL POWER SYSTEMS
GRADING RING
ARRESTER
T e e ae sizé | pweNo. CAT/ PART / ASSY NO. REV
e At o S 1024845-00 | 274429-3001 1
225109 AR AN e [owe K [ow 07711002 [ 10F1
[ @ mspopems
" CAmCAC e

708 mmring 274429-3001

OHIO BRASS - AIKEN, SC

HUBBELL®
Power Systems FEBRUARY 2015
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Polymer Housed Arresters
(Types PH3 & PH4)

Sealing Plate and

Construction Gasket
+ Fiberglass Composite Tube Directional Pressure
. Relief Vent
Design —

.. . Compression Spring
+ Silicone Rubber Housing

* Nearly 50% lighter than com-
parable porcelain arrester

+ Arrester Sealing verified by
two high vacuum leak tests

+ High mechanical strength

+ High creepage distance
designs available

+ Same high quality MOV tech-
nology as all other Ohio Brass
arresters

Silicone Polymer
Sheds

KR

Fiberglass Composite
Housing

¥

MOV Blocks

Centering Bumper

L
-

Aluminum Spacer

Contact Plate

T

-
|

Base Casting

Cross-Section View of Polymer
Composite Housed Arrester

For non-catalog polymer arresters that require higher creep distance or special applica-
tion please consult your Hubbell Power Systems representative.

Table 7: Type PH3 & PH4 Overview

. . . . . . Cantilever
Nominal Discharge | Line Discharge | Voltage Rating Pressure Relief .
Product Type Current (kA) Class Range (kV) (kA) St{:lnngz;h
PH3 10 3 24-420 63 8,000
PH4 20 4 24-420 63 8,000
*SSL - Specified Short-Term Load
OHIO BRASS - AIKEN, SC HUBBELL®

FEBRUARY 2015 Power Systems
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Polymer Housed IEC Class 3 and 4 Arrester

A (DROP)

| B (DIA)

Figure 1 Figure2  Figure 3 Figure 4 Figure 5

HUBBELL® OHIO BRASS - AIKEN, SC
Power Systems FEBRUARY 2015
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Ohio Brass PH3 & PH4 Ordering System:

Use the following selection tables to build the correct Ohio Brass PH3 or PH4 Catalog Number

Catalog Ordering System
A B CDE F G HIJ KL

PH] | [ [ [ ] [el L]LLT L]

Step 1: Select the IEC Line Discharge Class from Table Step 2: Select the Max System Voltage (Um) from Table

8 and fill in cell B. 9 and fill in Cells C through E.
Table 8 Table 9
Arrester Class B Max System C D E
Class 3 - PH3 Arrester Voltage (kV)

Class 4 - PH4 Arrester 36 0 3 6
52 0 5 2

72 0 7 2
100 1 0 0
123 1 2 3
145 1 4 5
170 1 7 0
245 2 4 5
300 3 0 0

362 3 6 2
420 4 2 0

Step 3: Polymer color is gray only. Step 4: Select the appropriate Site Pollution Serenity
Class from Table 11 and fill in cell G.
Table 10 Table 11

Polymer Color F Site Pollution G

Gray G Medium (= 20 mm creep per kV Un) M

Heavy (= 25 mm creep per kV Un) H

Very Heavy (= 31 mm creep per kV Um) Vv

NOTE: Pollution classes per IEC - 600815-1

OHIO BRASS - AIKEN, SC HUBBELL®
FEBRUARY 2015 Power Systems
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Step 5: Select the appropriate Rated Voltage (Ur) from  Step 6: Select the appropriate Line and Ground termi-
Table 12 that corresponds with the Max System voltage nals based on the conductor size ranges in Table 13
selected for C through E and fill in Cells H through J. and fill in K & L.

Table 12 Table 13
Rated
Max System Line Size Ground Size
Volt H |
Voltage (kV) c(:k\al?e J (mm?2) (mm?) K L
T 0o 5 T 25240 . 2
36 33 0 3 3 25 - 240 70 - 630 A B
36 0 3 6 500 - 1000 A Cc
39 0 3 9 25 - 240 B A
:; g : : 70 - 630 70 - 630 B B
52 51 0 5 1 500 - 1000 B (o3
54 0 5 4 25 - 240 C A
gg g g 2 500 - 1000 70 - 630 c B
60 0 6 0 500 - 1000 Cc Cc
Sg 3 3 g PH3 Catalog Ordering Example
72 75 0 7 5 Max System Voltage — 145kV
78 0 7 8 Gray Polymer
81 0 8 1 Heavy Pollution Level
84 0 8 4 Rated Voltage — 120 kV
84 0 8 4 Line & Ground Size - 25 to 240mm
100 gg g g g Step 1: Use Max system Voltage to fill in C
20 0 9 0 through E — 145kV
% 0 9 6 & (PH3145XXXXXXX)
123 108 1 0 8 Step 2: Select Gray Polymer - G
120 1 2 0 & (PH3145GXXXXXX)
132 1 3 2 Step 3: Select Heavy Pollution - H
138 1 3 8
108 . 5 5 & (PH3145GHxXXXXX)
120 1 2 0 Step 4: Select Rated Voltage — 120kV
145 132 1 3 2 & (PH3145GH120xx)
138 1 3 8 Step 5: Select correct terminals
}gg } g 3 © (PH3145GH120AA)
170 144 1 4 4 Step 6: Order Ohio Brass Catalog Number
162 1 6 2 @ PH3145GH120AA
168 1 6 8
}gg : g J PH4 Catalog Ordering Example
Max System Voltage — 145kV
243 ;?2 ; ? 2 Gray Polymer
228 > ) ) Heavy Pollution Level
216 2 1 6 Rated Voltage — 120 kV
228 2 2 8 Line & Ground Size - 25 to 240mm
300 240 2 4 0 Step 1: Use Max system Voltage to fill in C
258 2 5 8 through E — 145kV
ggg g g ‘8' @ (PH4145XXXXXXX)
264 2 6 2 Step 2: Select Gray Polymer - G
362 276 2 - 6 & (PH4145GxxxXXX)
288 2 8 8 Step 3: Select Heavy Pollution - H
g;g g :13 g & (PH4145GHXXXXX)
336 3 3 6 Step 4: Select Rated Voltage — 120kV
360 3 6 0 & (PH4145GH120xx)
420 372 3 7 2 Step 5: Select correct terminals
378 3 7 8 ® (PH4145GH120AA)
ggg g g g Step 6: Order Ohio Brass Catalog Number
20 i > o © PH4145GH120AA
HUBBELL® OHIO BRASS - AIKEN, SC

Power Systems FEBRUARY 2015



204-24

PH3 Protective Characteristics

Temporary Over- Max 36/90 Switching Impulse . .
V_olta!gz Witr‘:stan_d at Residual Voltage atg;ndizated Resi cI:I:laa): Sﬁ?a;'éizz'}:‘nd% c::"tg:ijl:ﬁrr ent

Ur Uc indicated duration current

1s 10s 100s | 0.25kA| 0.5kA | 1kA 2kA | 1.5kA| 3kA | 5kA | 10kA | 20kA | 40kA
kV kV | kVrms [ kVrms | kVrms kV kV kV kV kV kV kV kV kV kV
24 19.2 26 24 23 45 46 48 50 50 52 54 58 63 71
27 21.6 29 27 26 51 52 54 57 56 58 61 65 71 81
30 24.0 33 31 29 56 58 60 63 62 65 68 72 78 89
33 26.4 36 34 32 62 63 66 69 68 71 74 79 86 98
36 28.8 39 37 34 68 69 72 75 74 77 81 87 94 107
39 31.2 42 40 37 73 75 78 81 80 84 88 94 102 116
42 33.6 46 43 40 79 81 84 88 87 90 95 101 110 125
48 38.4 52 49 46 90 92 95 100 99 103 108 115 125 142
51 40.8 55 52 49 95 97 101 106 105 109 114 122 132 151
54 43.2 59 55 52 102 104 108 113 112 116 122 130 141 161
60 48.0 65 61 57 112 115 119 125 124 129 135 144 156 178
66 52.8 72 67 63 123 126 131 137 136 141 148 158 171 195
72 57.6 78 73 69 135 138 143 150 148 154 162 173 188 214
75 60.0 82 76 72 140 143 149 156 154 161 168 180 195 222
78 62.4 85 79 75 146 149 155 162 160 167 175 187 203 231
81 64.8 88 82 78 151 154 161 168 166 173 181 194 210 240
84 67.2 91 86 80 157 160 167 174 172 179 188 201 218 248
90 72.0 98 92 86 168 172 179 187 185 193 202 216 234 267
96 76.8 104 98 92 179 183 190 199 197 | 205 215 230 249 284
108 | 86.4 118 110 103 202 206 214 225 222 | 231 242 259 280 320
120 [ 96.0 131 122 115 223 228 238 249 246 | 256 268 287 311 354
132 | 105.6 144 134 126 246 251 262 274 271 282 295 316 342 390
138 | 110.4 150 140 132 257 262 273 286 283 | 294 308 330 357 407
144 |1 115.2 157 147 138 269 274 285 299 295 308 322 345 373 426
162 | 129.6 176 165 155 302 308 321 336 332 | 346 362 388 420 479
168 | 134.4 183 171 161 313 319 333 348 344 | 358 375 402 435 496
180 [ 144.0 196 183 172 335 342 357 BB 369 | 384 402 431 466 532
192 [ 153.6 | 209 195 184 358 365 380 398 394 | 410 429 460 498 568
198 [158.4 | 215 202 190 369 376 392 411 406 | 422 442 474 513 585
216 | 172.8 235 220 207 402 410 428 448 443 461 482 517 559 638
228 | 182.4 | 248 232 218 425 433 451 473 467 | 486 509 546 591 674
240 ]192.0 261 244 230 446 456 475 497 491 511 535 574 621 708
258 |206.4 | 281 263 247 480 490 510 534 528 | 550 576 617 667 761
264 | 211.2 | 287 269 253 492 502 523 547 541 563 590 632 684 780
276 |220.8 | 300 281 264 513 524 546 571 565 | 588 616 660 714 814
288 |230.4 ] 313 293 276 536 547 570 596 590 | 614 643 689 745 850
312 | 249.6 | 339 318 299 580 592 617 646 638 | 664 696 746 807 920
330 | 264.0 ] 359 336 316 614 626 652 683 675 703 736 789 853 973
336 | 268.8 | 366 342 322 625 638 665 696 688 | 716 750 804 870 992
360 |288.0 ] 392 366 345 669 683 712 745 737 767 803 861 931 1062
372 |297.6 | 405 379 356 692 706 736 770 761 793 830 890 963 | 1098
378 |302.4 ] 411 385 362 703 717 747 782 773 | 805 843 904 978 | 1115
390 | 312.0 424 397 374 725 740 771 808 798 831 870 933 1009 | 1151
396 |316.8 | 431 403 379 736 751 783 820 810 | 843 883 947 1024 | 1168

| 420 | 336.0 1 457 428 402 781 797 831 870 860 | 895 937 1 1005 | 1087 | 1240 |
OHIO BRASS - AIKEN, SC HUBBELL®

FEBRUARY 2015

Power Systems



AL /[(BDPBASS 20425

PH3 Housing Insulation Withstand Values

Creep |Housing Gll':‘a_ding ; : - 60Hz PF, | Total St_ack Figure| : ~ |60Hz PF,
(mm) | "Code | gian |\mpuise! | mpulse’ | wet! |incl eap | wio eap [(pg. 17) Impuises | Impuise® | wet:
(mm) (kV) (kV) (kVrms) | (mm) (mm) (kV) (kV) (kV rms)
2130 1 0 367 266 189 967 824 1 361 291 175
2880 2 0 480 348 247 1127 984 1 457 373 224
3620 3 0 585 424 301 1323 1180 1 546 447 268
4370 4 0 690 500 355 1493 1350 1 634 519 312
5010 12 0 847 614 436 1951 1808 2 768 624 374
5010 12 640 847 614 436 1951 1808 3 708 578 347
5760 22 0 960 696 494 2111 1968 2 863 697 418
5760 22 640 960 696 494 2111 1968 8 787 639 384
6500 23 640 1065 772 548 2307 2164 3 884 712 427
6500 23 990 1065 772 548 2307 2164 3 864 697 418
7240 33 640 1170 848 602 2503 2360 8 981 783 470
7240 33 990 1170 848 602 2503 2360 8 959 767 460
7990 34 640 1275 924 656 2673 2530 3 1065 843 506
7990 34 990 1275 924 656 2673 2530 3 1042 827 496
7990 34 1530 1275 924 656 2673 2530 3 869 701 421
8740 44 990 1380 1000 710 2843 2700 8 1125 884 531
9380 223 640 1545 1120 795 3291 3148 4 1359 1037 622
9380 223 990 1545 1120 795 3291 3148 4 1346 1029 618
9380 223 1530 1545 1120 795 3291 3148 4 1158 906 544
10120 | 233 1530 1650 1196 849 3487 3344 4 1251 969 581
10860 | 333 990 1755 1272 903 3683 3540 4 1537 1145 687
10860 | 333 1530 1755 1272 903 3683 3540 4 1346 1029 618
11610 | 334 990 1860 1348 957 3853 3710 4 1624 1196 717
11610 | 334 1530 1860 1348 957 3853 3710 4 1428 1080 648
11610 | 334 2030 1860 1348 957 3853 3710 4 1342 1027 616
12360 | 344 990 1965 1424 1011 4023 3880 4 1708 1242 745
12360 | 344 1530 1965 1424 1011 4023 3880 4 1510 1130 678
13110 | 444 990 2070 1500 1065 4193 4050 4 1793 1287 772
13110 | 444 1530 2070 1500 1065 4193 4050 4 1593 1178 707
13110 | 444 2030 2070 1500 1065 4193 4050 4 1502 1125 675
14480 | 3333 2030 2340 1696 1204 4863 4720 5 1822 1303 782
16730 | 3444 2030 2655 1924 1366 5373 5230 5 2070 1423 854
17480 | 4444 2030 2760 2000 1420 5543 5400 5 2152 1460 876
1 Linear insulation withstand for comparison based on sum of units
2 Insulation withstand with non-linear factors included for reference
HUBBELL® OHIO BRASS - AIKEN, SC
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PH3 Physical Characteristics
Max System Rated Conlgilgﬁous Site Pollution Severity Class
Voltage Voltage | yoltage L-G Medium (20mm/kV)
. . . .

Um Ur Uc Catalog %::“)’ R'(':‘,?m[;'a 10KI(\k§’t)eep W(eklg)ht Housing Code
36 27 21.6 PH3036GM027 2130 0 80 48 1
36 30 24.0 PH3036GMO030 2130 0 89 48 1
36 33 26.4 PH3036GM033 2130 0 96 49 1
36 36 28.8 PH3036GMO036 2130 0 104 49 1
36 39 31.2 PH3036GM039 2130 0 112 50 1
52 42 33.6 PH3052GM042 2130 0 120 50 1
52 48 38.4 PH3052GM048 2130 0 136 51 1
52 ol 40.8 PH3052GMO051 2130 0 143 51l 1
52 54 43.2 PH3052GM054 2130 0 152 51 1
52 60 48.0 PH3052GM060 2130 0 167 52 1
72 54 43.2 PH3072GM054 2130 0 152 51 1
72 60 48.0 PH3072GMO060 2130 0 167 52 1
72 66 52.8 PH3072GMO066 2130 0 182 53 1
72 72 57.6 PH3072GM072 2130 0 199 54 1
72 75 60.0 PH3072GMO075 2130 0 206 54 1
72 78 62.4 PH3072GM078 2130 0 214 55 1
72 81 64.8 PH3072GMO081 2130 0 222 55 1
72 84 67.2 PH3072GMO084 2880 0 231 58 2
100 84 67.2 PH3100GM084 2880 0 231 58 2
100 90 72.0 PH3100GM090 2880 0 247 59 2
100 96 76.8 PH3100GM096 2880 0 262 60 2
123 90 72.0 PH3123GM090 2880 0 247 59 2
123 96 76.8 PH3123GM096 2880 0 262 60 2
123 108 86.4 PH3123GM108 3620 0 296 65 3
123 120 96.0 PH3123GM120 3620 0 327 67 3
123 132 105.6 PH3123GM132 4370 0 360 73 4
123 138 110.4 PH3123GM138 4370 0 375 74 4
145 108 86.4 PH3145GM108 3620 0 296 65 3
145 120 96.0 PH3145GM120 3620 0 327 67 3
145 132 105.6 PH3145GM132 4370 0 360 73 4
145 138 110.4 PH3145GM138 4370 0 375 74 4
145 144 115.2 PH3145GM144 4370 0 391 74 4
170 132 105.6 PH3170GM132 4370 0 360 73 4
170 144 115.2 PH3170GM144 4370 0 391 74 4
170 162 129.6 PH3170GM162 5010 0 443 108 12
170 168 134.4 PH3170GM168 5010 0 458 109 12
245 180 144.0 PH3245GM180 5010 640 490 118 12
245 192 153.6 PH3245GM192 5760 640 523 122 22
245 198 158.4 PH3245GM198 5760 640 538 123 22
245 216 172.8 PH3245GM216 6500 640 587 130 23
245 228 182.4 PH3245GM228 6500 640 619 131 23
300 216 172.8 PH3300GM216 6500 990 587 133 23
300 228 182.4 PH3300GM228 6500 640 619 131 23
300 240 192.0 PH3300GM240 7240 640 651 137 33
300 258 206.4 PH3300GM258 7990 640 700 143 34
300 264 211.2 PH3300GM264 7990 640 716 144 34
362 258 206.4 PH3362GM258 7990 990 700 147 34
362 264 211.2 PH3362GM264 7990 990 716 148 34
362 276 220.8 PH3362GM276 7990 990 747 149 34
362 288 230.4 PH3362GM288 8740 990 780 155 44
420 312 249.6 PH3420GM312 9380 1530 847 202 223
420 330 264.0 PH3420GM330 9380 1530 893 204 223
420 336 268.8 PH3420GM336 10120 1530 912 210 233
420 360 288.0 PH3420GM360 10860 990 976 202 333
420 372 297.6 PH3420GM372 10860 990 1007 204 333
420 378 302.4 PH3420GM378 10860 990 1023 205 333
420 390 312.0 PH3420GM390 11610 990 1056 211 334
420 396 316.8 PH3420GM396 11610 990 1071 211 334
420 420 336.0 PH3420GM420 12360 990 1136 219 344

* Steep Current Impulse Residual Voltage at Specified Current

Note: When mounted with subbase, 2721453076 heavy duty type designated for arresters over 218kg weight

OHIO BRASS - AIKEN, SC HUBBELL®
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PH3 Physical Characteristics (continued)

Site Pollution Severity Class
Heavy (25mm/kV) Very Heavy (31mm/kV)
Catalog Creep Ring Dia 10KA Steep* Weight Housing Catalog Creep Ring Dia 10KA Steep* Weight Housing
(mm) (mm) (kV) (kg) Code (mm) (mm) (kV) (kg) Code
PH3036GH027 2130 0 80 48 1 PH3036GV027 2130 0 81 48 1
PH3036GH030 2130 0 89 48 1 PH3036GV030 2130 0 89 48 1
PH3036GH033 2130 0 96 49 1 PH3036GV033 2130 0 96 49 1
PH3036GH036 2130 0 104 49 1 PH3036GV036 2130 0 104 49 1
PH3036GH039 2130 0 112 50 1 PH3036GV039 2130 0 112 50 1
PH3052GH042 2130 0 120 50 1 PH3052GV042 2130 0 120 50 1
PH3052GH048 2130 0 136 51 1 PH3052GV048 2130 0 136 51 1
PH3052GH051 2130 0 143 51 1 PH3052GV051 2130 0 143 51 1
PH3052GH054 2130 0 152 51 1 PH3052GV054 2130 0 152 51 1
PH3052GH060 2130 0 167 52 1 PH3052GV060 2130 0 167 52 1
PH3072GH054 2130 0 152 51 1 PH3072GV054 2880 0 153 54 2
PH3072GH060 2130 0 167 52 1 PH3072GV060 2880 0 169 55 2
PH3072GH066 2130 0 182 53 1 PH3072GV066 2880 0 184 56 2
PH3072GH072 2130 0 199 54 1 PH3072GV072 2880 0 200 56 2
PH3072GH075 2130 0 206 54 1 PH3072GV075 2880 0 208 57 2
PH3072GH078 2130 0 214 55 1 PH3072GV078 2880 0 216 57 2
PH3072GH081 2130 0 222 55 1 PH3072GV081 2880 0 223 58 2
PH3072GH084 2880 0 231 58 2 PH3072GV084 2880 0 231 58 2
PH3100GH084 2880 0 231 58 2 PH3100GV084 3620 0 233 62 g
PH3100GH090 2880 0 247 59 2 PH3100GV090 3620 0 249 63 3
PH3100GH096 2880 0 262 60 2 PH3100GV096 3620 0 264 64 3
PH3123GH090 3620 0 249 63 3 PH3123GV090 4370 0 251 67 4
PH3123GH096 3620 0 264 64 3 PH3123GV096 4370 0 266 68 4
PH3123GH108 3620 0 296 65 3 PH3123GV108 4370 0 298 70 4
PH3123GH120 3620 0 327 67 3 PH3123GV120 4370 0 328 71 4
PH3123GH132 4370 0 360 73 4 PH3123GV132 4370 0 360 73 4
PH3123GH138 4370 0 375 74 4 PH3123GV138 4370 0 375 74 4
PH3145GH108 4370 0 298 70 4 PH3145GV108 5010 0 302 101 12
PH3145GH120 4370 0 328 71 4 PH3145GV120 5010 0 333 102 12
PH3145GH132 4370 0 360 73 4 PH3145GV132 5010 0 364 104 12
PH3145GH138 4370 0 375 74 4 PH3145GV138 5010 0 380 105 12
PH3145GH144 4370 0 391 74 4 PH3145GV144 5010 0 396 106 12
PH3170GH132 4370 0 360 73 4 PH3170GV132 5760 0 366 106 22
PH3170GH144 4370 0 391 74 4 PH3170GV144 5760 0 398 108 22
PH3170GH162 5010 0 443 108 12 PH3170GV162 5760 0 445 110 22
PH3170GH168 5010 0 458 109 12 PH3170GV168 5760 0 460 111 22
PH3245GH180 6500 640 493 125 23 PH3245GV180 7990 640 497 133 34
PH3245GH192 6500 640 525 126 23 PH3245GV192 7990 640 529 135 34
PH3245GH198 6500 640 540 127 23 PH3245GV198 7990 640 544 135 34
PH3245GH216 6500 640 587 130 23 PH3245GV216 7990 640 591 138 34
PH3245GH228 6500 640 619 131 23 PH3245GV228 7990 640 622 139 34
PH3300GH216 7990 990 591 141 34 PH3300GV216 9380 990 597 175 223
PH3300GH228 7990 640 622 139 34 PH3300GV228 9380 640 629 173 223
PH3300GH240 7990 640 653 141 34 PH3300GV240 9380 640 659 175 223
PH3300GH258 7990 640 700 143 34 PH3300GV258 9380 640 706 177 223
PH3300GH264 7990 640 716 144 34 PH3300GV264 9380 640 722 178 223
PH3362GH258 9380 990 706 180 223 PH3362GV258 11610 990 712 193 334
PH3362GH264 9380 990 722 181 223 PH3362GV264 11610 990 728 193 334
PH3362GH276 9380 990 753 183 223 PH3362GV276 11610 990 758 195 334
PH3362GH288 9380 990 784 184 223 PH3362GV288 11610 990 790 197 334
PH3420GH312 10860 1530 850 210 333 PH3420GV312 13110 1530 856 223 444
PH3420GH330 10860 1530 897 213 333 PH3420GV330 13110 1530 902 225 444
PH3420GH336 10860 1530 914 213 333 PH3420GV336 13110 1530 919 226 444
PH3420GH360 10860 990 976 202 333 PH3420GV360 13110 990 981 215 444
PH3420GH372 10860 990 1007 204 333 PH3420GV372 13110 990 1013 217 444
PH3420GH378 10860 990 1023 205 333 PH3420GV378 13110 990 1028 217 444
PH3420GH390 11610 990 1056 211 334 PH3420GV390 13110 990 1059 219 444
PH3420GH396 11610 990 1071 211 334 PH3420GV396 13110 990 1075 220 444
PH3420GH420 12360 990 1136 219 344 PH3420GV420 13110 990 1138 223 444

Seismic Performance of PH3 Arresters per IEEE 693-2005

High (1.0g ZPA) for 2-unit arresters up to U, = 288KV

Moderate (0.5g ZPA) for 3-unit arresters up to Uy = 420KV
HUBBELL® 2721453076 subbase recommended for 3-unit arresters OHIO BRASS - AIKEN, SC
Power Systems FEBRUARY 2015
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PH4 Protective Characteristics

e O W RS e | e w0 Lgning e
Ur | Uc | indicated duration current GO EU R | G
1s | 10s | 100s | 05kA | 1kA | 2kA | 3kA |1.5kA| 3kA | 5kA | 10kA | 20kA | 40kA
kV kV__| kVrms | kVrms | kVrms kV kV kV kV kV kV kV kV kV kV
24 19.2 26 25 23 47 49 50 51 51 52 54 57 61 67
27 21.6 30 28 26 53 55 56 58 57 59 61 64 68 75
30 24.0 33 31 29 59 61 63 64 63 65 68 71 76 84
33 26.4 36 34 32 65 67 69 70 69 72 74 78 83 92
36 28.8 40 37 35 71 73 75 77 75 78 81 85 91 100
39 31.2 43 40 38 76 79 81 83 81 85 88 92 98 108
42 33.6 46 43 41 83 85 88 90 88 92 95 99 106 117
48 38.4 53 49 47 94 97 100 102 101 104 108 113 121 134
51 40.8 56 53 49 100 103 106 109 107 111 115 120 129 142
54 43.2 59 56 52 106 109 112 115 113 117 121 127 136 150
60 48.0 66 62 58 118 121 125 128 125 130 135 141 151 167
66 52.8 73 68 64 129 133 137 140 138 143 148 155 166 183
72 57.6 79 74 70 141 145 149 153 150 156 161 169 181 200
75 60.0 83 77 73 147 151 156 159 156 162 168 176 189 208
78 62.4 86 80 76 152 157 162 166 162 169 175 183 196 216
81 64.8 89 83 79 159 164 169 173 170 176 182 191 205 225
84 67.2 92 87 81 165 170 175 179 176 183 189 198 212 234
90 72.0 99 93 87 176 182 187 192 188 196 202 212 227 250
96 76.8 106 99 93 188 194 200 204 201 208 216 226 242 267
108 86.4 119 111 105 211 217 224 230 225 234 242 254 272 300
120 96.0 132 124 116 235 241 249 255 250 260 269 282 302 333
132 | 105.6 145 136 128 258 265 274 280 275 286 296 310 332 366
138 | 110.4 152 142 134 269 277 286 293 287 299 309 324 347 382
144 [115.2 158 148 140 281 289 298 305 300 311 322 338 362 399
162 | 129.6 178 167 157 317 326 336 344 338 351 363 381 408 449
168 [ 134.4 185 173 163 328 338 348 357 350 364 377 395 423 466
180 | 144.0 198 185 175 352 362 373 382 375 390 403 423 453 499
192 | 153.6 | 211 198 186 375 386 398 407 400 415 430 451 483 532
198 [ 158.4 ]| 218 204 192 386 398 410 420 412 428 443 465 498 548
216 [172.8] 238 222 210 421 433 447 458 449 467 483 507 543 598
228 | 182.4 251 235 221 445 457 472 483 474 493 510 535 573 631
240 [192.0) 264 247 233 469 482 497 509 500 519 537 564 604 665
258 [206.4]) 284 266 250 503 518 534 547 537 558 577 606 649 714
264 [211.2] 290 272 256 515 530 547 560 549 571 591 620 664 731
276 [220.8]) 304 284 268 538 554 571 585 574 597 617 648 694 764
288 [230.4]) 317 297 279 562 578 596 610 599 622 644 676 724 797
312 | 249.6 | 343 321 303 608 626 645 661 648 674 697 732 784 863
330 [264.0) 363 340 320 644 662 683 700 686 713 738 775 830 913
336 [268.8] 370 346 326 655 674 696 712 699 726 752 789 845 930
360 [288.0) 396 371 349 702 722 745 763 748 778 805 845 905 996
372 [297.6] 409 383 361 725 746 770 788 773 804 832 873 935 1029
378 |302.4) 416 389 367 737 758 782 801 785 817 845 887 950 1045
390 |312.0§) 429 402 378 760 782 807 826 810 842 872 915 980 1078
396 |316.8 | 436 408 384 772 795 820 839 824 856 886 930 996 | 1096
420 [336.0] 462 433 407 819 843 869 890 873 908 939 986 1056 | 1162
444 | 355.2 )| 488 457 431 865 890 919 940 923 959 992 | 1042 | 1115 | 1228
OHIO BRASS - AIKEN, SC HUBBELL®
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PH4 Housing Insulation Withstand Values

& . _ 60Hz PF,| Total Stack Figure 60Hz PF,

reep |Housing| Grading |Lightning|Switching| 1 min | Height | Height # Lightning |Switching] 1 min
(mm) | Code |Ring diam | Impulse! | Impulse’ | wet' |incl cap |w/o cap (pg. 17)] 'mpulse? | Impulse?| wet?

(mm) (kV) (kV) (kVrms)| (mm) | (mm) (kV) (kV) (kV rms)

2130 1 0 367 266 189 967 824 1 361 291 175
2880 2 0 480 348 247 1127 984 1 457 373 224
3620 3 0 585 424 301 1323 1180 1 546 447 268
4370 4 0 690 500 355 1493 1350 1 634 519 312
5010 12 0 847 614 436 1951 1808 2 768 624 374
5010 12 640 847 614 436 1951 1808 3 708 578 347
5760 22 0 960 696 494 2111 1968 2 863 697 418
5760 22 640 960 696 494 2111 1968 8 787 639 384
6500 23 640 1065 772 548 2307 2164 3 884 712 427
6500 23 990 1065 772 548 2307 2164 3 864 697 418
7240 88 640 1170 848 602 2503 2360 8 981 783 470
7240 88 990 1170 848 602 2503 2360 8 959 767 460
7990 34 640 1275 924 656 2673 2530 3 1065 843 506
7990 34 990 1275 924 656 2673 2530 3 1042 827 496
7990 34 1530 1275 924 656 2673 2530 3 869 701 421
8740 44 990