
OH: General

Rev. #17:  07−01−16 031822 Page 1 of 11

 

031822

Function:Asset Type:

Issued by: Date:Sam Chang (SKC5) 07−01−16

Rev. #17: This document replaces PG&E Document 031822, Rev. #16. For a description of the changes, see Page 11.

APPLICATION OF SURGE ARRESTERS ON OVERHEAD
DISTRIBUTION LINES

Prepared by:  SXZO

Construction, Maintenance, and OperationElectric Distribution

Purpose and Scope

This document provides information for ordering and applying surge arresters on overhead distribution circuits.

General Information

1. The normal operation of an arrester is to shunt a voltage surge (lightning or a system voltage transient) and
recover for continued use. An arrester is a non-destructive type of device.

2. The criteria outlined in this document applies only to new installations. Arresters may be installed on existing
installations where field experience and judgment indicate that surge protection is justified.

3. Table 1 on Page 4 shows the ratings and types of applications for various types of California Department of
Forestry and Fire Protection (CAL FIRE) Non-Exempt Surge Arresters approved for use at PG&E.
Distribution-class arresters are used on all overhead equipment and riser-pole−class arresters are used on
underground riser applications.

4. The maps on Pages 8 through 10 show the various surge districts within the system. District 1 areas are the
most severe and average more than 5 thunderstorm days per year. District 2 areas average 3 to 5 thunderstorm
days per year, and District 3 areas average less than 3.

5. To some extent, the application of surge arresters must be based on local conditions, experience, and judgment.
However, at a minimum, surge arresters shall be installed as follows:

A. On primary cable risers and self-protected transformers in District 1 and 2 areas.

B. On conventional transformers in the portions of District 1 areas that are subjected to severe surges such as
along mountain ridges, etc. In the other portions of District 1 and 2 areas, arresters shall be installed only on
the last transformer of each phase of tap lines and on the last transformer of each phase before an open point
on a circuit (see Figure 7 on Page 7 for an example). Studies indicate that many transformers are not
damaged by the initial surge, but by the higher surge reflected from an open point in the circuit, such as the
end of a tap line or a normally open switch. The voltage of the reflected surge can be as high as twice the
voltage of the initial surge.

C. On reclosers, regulators, and auto-boosters in District 1 and 2 areas.

D. On 1,200 kvar and 1,800 kvar capacitor banks in all District areas.

E. For arrester installations, treat the primary neutral (not common neutral) as a phase wire; i.e., a single-phase
transformer installation with a phase wire and a primary neutral will require two arresters.

6. For crossarm-mounting arresters, order crossarm-mounting bracket, Code 180081 (see Figure 5 on Page 6). For
mounting on distribution transformers, order “ELL” bracket, Code 180166 (see Figure 6 on Page 6).

7. Arresters need to be mounted close to the equipment they are to protect, with the leads as short as practical.

8. It is imperative to keep the arrester leads as short as practical. Lead voltage during a lightning discharge is
approximately 5 kV per foot. This lead voltage adds to the arrester discharge voltage and can significantly
increase the voltage impressed across the equipment.

9. In general, connect arresters on the source side of fuses. This is to prevent the fuse from blowing due to the
lightning discharge current going through the fuse. Exception for transformers: Universal fuse links above 15T and
power fuses above 20E. These larger fuse sizes will not blow during lightning discharge.
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10. Do not over tighten the mounting bolt on non-porcelain arresters because the non-metal mounting tab may crack.
The correct torque requirement is 20 foot-pounds.

11. All CAL FIRE Non-Exempt arresters are supplied with a ground lead disconnector (GLD) assembled at the ground
terminal. The GLD helps prevent circuit lockout by automatically disconnecting an internally damaged arrester.
The GLD also serves as a visual indication that arrester replacement is necessary. For a quick visual indication of
the type of arrester, PG&E has standardized, color-coded GLD: yellow in color for riser-pole-class arresters and
black in color for distribution-class arresters. Note: Keep the ground lead as short as possible to avoid shorts
should the arrester fail and the GLD blow off.

12. All arresters are supplied with an animal guard insulating cap. Use #4 XLP insulated lead wire from
Document 059626 on the table titled “Jumper and Lead Wires for Raptor Protection.”

13. The U.S. Department of Transportation (DOT) has regulations on surge arresters shipped by common carrier. A
ground lead disconnect (GLD) shipping restraint is required on some arresters. The Joslyn arresters are shipped
to PG&E with a removeable, temporary wire restraint. The Ohio Brass arresters are exempt from these DOT
requirements.

Before installing an arrester that has a temporary wire restraint on the GLD, remove and discard this wire.

14. PG&E has recently approved the use of Siemens Type 3EK4 Surge Arresters. These arresters are CAL FIRE
exempt equipment, having secured a 24-month temporary exemption status on September 10, 2014. Siemens is
currently working on obtaining a permanent exemption status on these arresters. Table 3 on Page 5 shows the
ratings and types of applications for CAL FIRE exempt arresters. The Siemens arresters must be used in the SRA
(State Responsibility Areas for Fire Protection), the FRA (Federal Responsibility Areas for Fire Protection), or the
UWF (Urban Wildland Fire) areas. Refer to Document 072148 for more information on the various fire-area
designations. Note: Even though the new Siemens arresters are exempt, if other non-exempt equipment is
installed on the pole (such as cutouts, switches, or transformers), then the pole clearing is still required. In the
non-fire areas, both the Siemens exempt arresters and other non-exempt arresters can be used. Refer to the
Power Line Fire Prevention Field Guide for the list of exempt and non-exempt equipment. Note that the current
version of the document is dated November 2008 and does not contain all exempt equipment such as the
Siemens arresters. The Siemens arresters are constructed similarly to all other existing non-exempted arresters.
The external connection wirings can be installed in the exact same way, or the currently coded mounting brackets
can be used.

15. Unlike all the CAL FIRE non-exempt arresters listed in Table 1 on Page 4, the Siemens arrester does not have a
GLD, which is used to provide visual indication of a blown arrester by dropping open, thus signaling a replacement
is needed. Instead, the Siemens arrester uses a visible fault indicator to provide a visual indication of a blown
arrester. Figure 8 and Figure 9 on Page 7 were taken at the June 4, 2014 testing conducted at ATS to satisfy the
CAL FIRE exemption requirements. These are included to assist field personnel in determining what to look for in
a blown Siemens arrester. The ATS testing demonstrated the electrical separation of the arrester from ground
whenever a fault indicator targets (by physically drops down approximately 2”). In addition, the Siemens arrester
utilizes an unique and patented feature calls the Arc Protection System (APS) that extinguishes any arc that may
develop from a blown arrester. This was demonstrated during the testing to the satisfaction of the CAL FIRE
officials. The CAL FIRE exempt arrester must be equipped with both the APS and the visible fault indicator.

Material Requirements

16. Arresters shall be supplied for bracket mounting.

17. Arresters shall be equipped with connectors for attaching line and ground leads.

18. All arresters shall be furnished completely assembled.

19. All arresters shall be equipped with an automatic ground lead disconnect device.

http://wwwedm3/cgi-bin/getdocTDM.asp?itemid=981530089
http://wwwedm3/cgi-bin/getdoctdm.asp?itemid=005342203
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Table 1 CAL FIRE Non−Exempt Arresters 1, 2 − Approved for Purchase

Circuit
Voltage

Arrester
Application

Manufacturer and Catalog Number
Code Figure

NumberRating
kV

Type
Joslyn Ohio Brass Tyco 3

Class

4 kV
to and

Including
12 kV

15

Distribution Overhead
Equipment

ZHP015-
0000300

213713−
5166

DAH-15C-
E0D0B0-1 330053

Figure 1
on Page

6

Riser-Pole Riser ZRP015-
Y000300

221613−
5165

DAR-15C-
E0D0B0-1-081 330056

Figure 2
on Page

6

17 kV
to and 

Including
21 kV

24

Distribution Overhead
Equipment

ZHP024-
0000300

213720−
5166

DAH-24F-
E0D0B0-1 330054

Figure 3
on Page

6

Riser-Pole Riser ZRP024-
Y000300

221620−
5165

DAR-24F-
E0D0B0-1-081 330001

Figure 4
on Page

6
1 All surge arresters will automatically disconnect the ground lead in the event of an internal failure (see Note 11).
2 All surge arresters are non-porcelain type.
3 Tyco no longer supplies any distribution arrester equipment.

Table 2 “ELL” Brackets − Approved for Purchase

Manufacturer Catalog Number Code

Kortick K-8384 180166

Joslyn J-26256 180166

Chance T2060439 180166
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Table 3 CAL FIRE Exempt Arresters 1 − Approved for Purchase

Circuit
Voltage

Arrester
Application

Manufacturer and Catalog Number
Code Figure

NumberRating
kV

Type
Siemens

Class
4 kV

to and
Including

12 kV

15 Distribution

Overhead
Equipment

or
Riser

3EK4 150−1AF4−ZQ99N11 330300 Figure 8
on Page 7

17 kV
to and 

Including
21 kV

24 Distribution

Overhead
Equipment

or
Riser

3EK4 240−1AK4−ZQ99N11
330301 Figure 9

on Page 7

1 The exempt arresters will automatically disconnect from ground in the event of an internal failure using a different
mechanism than the traditional GLD. See Note 15.
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Surge Arresters and Brackets

Figure 1 
15 kV Distribution-Class Arrester

Non-Porcelain, MOV Type
(Joslyn)

Figure 2 
15 kV Riser-Pole Arrester
Non-Porcelain, MOV Type

(Joslyn)

Figure 3 
24 kV Distribution-Class Arrester

Non-Porcelain, MOV Type
(Ohio Brass)

Figure 4 
24 kV Riser-Pole Arrester
Non-Porcelain, MOV Type

(Ohio Brass)

Figure 5 
Crossarm Bracket

Type B, EEI Spec. TDJ-19 (Code 180081)
See Document 015190 for Detail and Dimensions

2-Hole 9/16”

2-Slot,
9/16” x 1-1/2”

Figure 6 
“ELL” Bracket (Code 180166)

1-1/2” 3-3/4”

3/4” 2”

1-1/2”

1-1/2”

1-1/4”5/16”

1” 10-3/4”

3-3/4”

3”

Ground Lead Disconnector
(yellow in color)

Ground Lead Disconnector
(black in color)

Ground Lead Disconnector
(yellow in color)

Ground Lead Disconnector
(black in color)

Note

1. “ELL” bracket (Figure 6) includes one 1/2” x 1-1/2” captive carriage bolt, lockwasher, and nut; two 1/2” − 13 x 1”
length stainless steel cap screws; two 1/2” flat washers and two 1/2” lockwashers. Hardware, except capscrews,
shall be galvanized in accordance with ASTM A153.

http://wwwedm3/cgi-bin/getdocTDM.asp?itemid=981550018
http://www.astm.org/DATABASE.CART/HISTORICAL/A153A153M-04.htm
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Arrester Locations

Figure 7 
Example of Arrester Locations at End of Line or Open Points

(see Note 5B on Page 1)

Source Side 3-wire4-wire

C
N

Figure 8 
Testing of Siemens 15 kV Arrester

Figure 9 
Testing of Siemens 24 kV Arrester
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Surge Protection Districts
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District 1 − More than
5 days per year

District 2 − 3 to 5 days
per year

District 3 − Less than
3 days per year
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DIST.

CHICO

LASSEN DIST.

DIST
NEVADA

QUINCY

SHASTA
LAKE

EUREKA DIST.

SAN FRANCISCO DIST.

PLACER DIST.

D R U M

LAS PLUMAS DIST.

C O L G A T E

S H A S T A

S A C R A M E N T O

B A Y

E A S T

DIABLO DIST.

ANTIOCH
PITTSBURGH

VALLEJO−NAPA

HEARST

FORTUNA

Average Number of Days Per
Year With Thunderstorms

EL DORADO DIST.

PLACERVILLE

PLYMOUTH

JACKSON

WEST POINT

LODE
MOTHER

SHEEPRANCH

ANGELS CAMP

SONORA

TWAIN HARTE

CONFIDENCE

GROVELAND

BAGBY
COULTERVILLE

TURLOCK
PATTERSON

MODESTO

OAKDALE

WOODLAND

WINTERS DAVIS

ROSEVILLE

DIST.
SACRAMENTO

SACRAMENTO

BENSON FERRY

RIO VISTA

DELTA DIST.

LODI

STOCKTON

MANTECA

TRACY

DIST.

FAIRFIELD
SOLANO

VACAVILLE

DIXON

BENICIA
VALLEJONOVATO

DIST.
MARIN

SAN RAFAEL

VALLEY
MILL

RICHMOND LAFAYETTE
WALNUT CREEK

BERKLEY
OAKLAND

DALY CITY
S. SAN FRANCISCO

SAN FRANCISCO

N. SAN MATEO DIST.
SAN BRUNO

CENTRAL DIST.
ALAMEDA

SAN LENDRO
HAYWARD LIVORMORE

MISSION DIST.
FREMONT

MATEO
SAN

BELMONT
PENINSULA

HALF MOON BAY

PETALUMA

SONOMADIST.
ROSA
SANTA

NAPA

DIST.

ST. HELENA

CALISTOGA

ROSA
SANTA

GUERNEVILLE

HEALDSBURG

DIST.
GARBERVILLE MINA

IS. MOUNTAIN

GARBERVILLE

CLOVERDALE
BROOKS

GUNDAKELSEYVILLE

LAKEPORT

BARTLETT

COVELO

POINT ARENA

UKIAH

UKIAH DIST.

WILLITS

LAYTONVILLE

FT BRAGG

DIST.
GLENN

ELK CREEK

STONEYFORD

WILLOWS

ORLAND

COLUSA DIST.

ARBUNCKLE

WILLIAMS

COLUSA

DIST.

MARYSVILLE

GRIDLEY

PALERMO

LINCOLN

YUBA CITY
MARYSVILLE

WEIMAR

AUBURN

COLOMA

GEORGETOWN
CHIQUITA

FORESTHILL

PLACER
COLFAX

GRASS VALLEY
CITY
NEVADA

DOBBINS

BROWNSVILLE
OROVILLE

FALLS
FEATHER

CASCADE

MARRIMAC

DIST.
PARADISE

FLOURNOY
CORNING

RED BLUFF

PAYNES CREEK

CASCADE DIST.

BURNEY

COTTONWOOD
ANDERSON

REDDING

CENTRAL CITY

LENIA

DIST.
TRINITY

FORTUNA DIST.

EUREKA

MAPLE CK.

ARCATA

DIST.
TRINIDAD
ARCATA

WILLOW CREEK

DIST.
CREEK
WILLOW

WEAVERVILLE

É
É

OROVILLE

Nevada

TAHOE
LAKE
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Surge Protection Districts (continued)
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ÉÉÉÉ
ÉÉÉÉ
ÉÉÉÉ
ÉÉÉÉ

PENINSULA

ÉÉÉÉÉ
ÉÉÉÉÉ
ÉÉÉÉÉ

LAKE
TULARE

DIST.

KINGS

AUBERRY

ACADEMY

FRESNO

SELMA DINUBA

CORCORANCOALINGA

VALLEY
PRIEST

ÉÉÉÉÉÉÉÉ
ÉÉÉÉÉÉÉÉ
ÉÉÉÉÉÉÉÉ
ÉÉÉÉÉÉÉÉ
ÉÉÉÉÉÉÉÉRIO VISTA

DIXON

BENSON FERRY

DIST.

SACRAMENTO

SACRAMENTODAVIS

SUCCESS

ÉÉÉÉÉ
ÉÉÉÉÉ
ÉÉÉÉÉ
ÉÉÉÉÉ
ÉÉÉÉÉ

ÉÉÉÉÉ
ÉÉÉÉÉ
ÉÉÉÉÉ
ÉÉÉÉÉ
ÉÉÉÉÉ
ÉÉÉÉÉ
ÉÉÉÉÉ

HALF
MOON
BAY

LAFAYETTECEN-
TRAL
DIST. ALAMEDA

OAKLAND

RICHMOND

BENICIA
VALLEJO

BELMONTSAN MATEO

RANCH
MOUNTAIN

CAMP
ANGELS

DIST.

LAKE
BUENA VISTA

S A N J O A Q U I N

GROVELAND
SONORA

HARTE
TWAIN

CONFIDENCE

HATHAWAY PINES

LICK OBSERVATORY

MONO LAKE

COULTERVILLE

BAGBY

MERCED

MARIPOSA

BEN HUR

COURSEGOLD

KNOWLES

YOSEMITE DIST.

DIST.
FRESNO

VALLEY
SQUAW

ELDERWOOD

LEMON COVE

LORAINE
PARIS−

HAVLLAH

BODFISH

ISABELLA

KERNVILLE

GLENVILLE
POSEY

HOT SPRINGS
CALIF.

VALLEY
ANTELOPE

KERN DIST.
REWARD

MIDDLEWATER

WASCO

BAKERSFIELD

FELLOWS

TAFT

MARICOPA

GRAPEVINE

SANTA BARBARA

CARPINTERIA
OJAI

SANTA PAULA

CASTAIC

LAKE HUGES

DIST.

LOS PADRES

SANTA YNEZ

SANTA MARIA

SAN LUIS OBISPO

POZO

ATASCADERO

PASO ROBLES

PARKFIELD

MADERA

MERCY
HOT
SPRINGS

LOS BANOS

LOS BANOS VALLEY

KING CITY

KING CITY DIST.DIST.
MONTEREY

CARMEL

MONTEREY DIST.

SALINAS

SALINAS

DIST.

HOLLISTER

HOLLISTER

GILROY

WATSONVILLE

SANTA CRUZ

NAPA

LODE

MOTHER

WEST POINT

JACKSON

PLYMOUTH

AUXUM

NEWMAN

TURLOCK
PATTERSON

OAKDALE
TRACY

MANTECA

STOCKTON

DELTA DIST.

LODI

DIST.

CENTRAL
LOS GATOS

SAN JOSE
SUNNYVALE

MTN VIEW

FREMONT

MISSION DIST.

HAYWARD
SAN LEANDRO

WALNUT CREEK

CONCORD DIST.
PITTSBURGH

FAIRFIELD
SOLANO DIST.

VACAVILLE

WINTERS

DIST.

SAN BRUNO
SAN MATEO DIST.
S. SAN FRANCISCO

DALY CITY
FRANCISCO DIST.

SAN FRANCISCO

VALLEY
MILL

SAN RAFAEL
MARIN DIST.

NOVATO

PETALUMA
SONOMA

SILVERADO
SANTA ROSA

District 1 − More than
5 days per year

District 2 − 3 to 5 days
per year

District 3 − Less than
3 days per year

Average Number of Days Per
Year With Thunderstorms

ÉÉ

See 
Page 7
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Surge Protection Districts (continued)
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ÏÏÏÏÏÏÏÏÏÏÏÏ

PORTOLA
VALLEY

LA HONDA

SAN JOSE

SAN MATEO

SF INTERNATIONAL
AIRPORT

FOSTER 
CITYHALF MOON BAY

BELMONT

SARATOGA

BOULDER
 CREEK

CUPERTINO

SUNNYVALE

ATHERTON

SANTA CLARA

PALO
ALTO

84

9

LOS ALTOS
HILLS

9

9

SANTA CRUZ

1

680

101
84

880

Dumbarton
Bridge

San Mateo
Bridge

84

87

85

101

237

85

280

17

85

84

35

MTN VIEW

WOODSIDE FREMONT

MILPITAS

92
92

680

880
280

1

35

280

LOS GATOS

17
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Revision Notes

Revision 17 has the following changes:

1. Revised Note 3 on Page 1, and Notes 13, 14 and 15 on Page 2.

2. Revised Table 1 on Page 4.

3. Added Table 3 on Page 5.

4. Revised Figure 1 through Figure 4 on Page 6.

5. Added Figure 8 and Figure 9 on Page 7.


