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But ItS A Good Place To Start. 

Downtime. Lost time. No matter the 
cause, downtime means wasted 
resources - cash down the drain. 
Thousands of dollars per hour ... lost ... 
never to be seen again. 

Downtime for any reason is bad. But 

when downtime occurs because of 
undependable breakers, nuisance trips, 
unavailable par ts, or routine mainte

nance that has become tedious and 

labor intensive - all causes that can 
be eliminated - unplanned downtime 
is unforgivable. 

Eliminate Malfunction Downtime 

Now you can eliminate preventable 
nuisance outages with reliable, state

of-the-ar t Siemens retrofit solutions. 

Just like these companies did: 

• A nuclear power plant had low volt
age power circuit breakers that failed 
to operate reliably. The breaker manu

facturer's proposal would require a 
complete plant shutdown and NRC 
inspections with costs exceeding 
$6,000,000. Siemens provided a retro

fit/upgrade solution that avoided 

a shutdown and the NRC red tape. 

• To replace motor control equipment 
at a petrochem research facility would 
require 16 days of bus outage with 
downtime costs in excess of $750,000. 
Siemens provided a retrofit/upgrade 
solution that eliminated the bus outage 
and accomplished the upgrade with 
limited, scheduled circuit outages 
lasting less than three days. 

• An lOU's 60+ year old oil breakers 
required complete rebuild after each 

fault operation. Estimated cost: 
$655/operation. Siemens provided 
a retrofit/upgrade solution using mod

ern vacuum interrupters. Maintenance 
hassles disappeared and the circa 

1930's switchgear now supports 
contemporary substation automation 
technologies. 

A Solution for Your Specific Needs 

A Siemens retrofit solution is unique 

for your specific needs. Your solution 
may use today's designs and compo

nents in newly manufactured direct 
replacement units, or may upgrade 
the primary current path and operator 
(plus necessary relaying and control) 
on your existing trucks or carriages. 

Retrofit/upgrade designs are available for 
hundreds of manufacturer/frame/current 
rating combinations including units manu
factured by ABB, Westinghouse, Federal 
Pacific, GE, ITE, Allis Chalmers, Siemens
Allis and others. Every Siemens retrofit 

' 

breaker or controller is as good as, 
or better than, new. Each unit is better 
than the original equipment and as 
good as today's new products. 

Your Siemens retrofit solution may 

require reverse engineering of your 
specific breaker or rating. And that's not ......_ 

a problem for our modern CAD/CAM . • 

design and manufacturing group. Many 

of the available retrofit designs were 

originally created to meet the needs 
of a single customer. We' ll be glad 
to do the same for you. 
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Proven Performance. 
Reliable Protection. 

When you choose a Siemens retrofit 
solution, you get proven performance 

and reliable protection. Each retrofit 
breaker design uses primary compo
nents from Siemens current product 
designs. These components are proven 
each day in thousands of installations 
worldwide and are backed by Siemens 
new equipment warranty And parts 

availability from inventory is guaranteed 
for a minimum 10 years. 

Retrofit Really Means Upgrade 

Every Siemens retrofit solution 
upgrades protection to today's stan
dards. Siemens upgrades MV air mag
netic breakers to contemporary vacuum 
technology for longer life and improved 
safety LV retrofit breakers include 
contemporary trip units that improve 
coordination and reliability Motor 
control upgrades include state of the 
art components and control technology 

Of course, every design meets ANSI 
standards and is thoroughly tested 
for electrical and mechanical perfor
mance as well as for proper fit in the 

existing structure. 

In every Siemens retrofit solution, you 
get reliable, contemporary performance. 

That means that you can upgrade 
protection and upgrade reliability 
within your existing structure easily 
and cost effectively 

Plus, you can choose to add modern 
power monitoring and control capability 
to your old gear as part of your 
Siemens retrofit solution. 

Retrofit/Upgrade Vs. New 

The choice is yours. And the facts 
speak for themselves. If you can afford 
the physical space a new lineup would 
require . .. if you can afford the extended 
downtime to re-commission your power 
system ... if you can wait six to nine 
months to fix the problem, then new 
equipment might be the way to go. 

But if you're tired of downtime and want 
to fix it now, choose a Siemens retrofit 

solution. If you're tight on space, choose 
a Siemens retrofit solution. If you want 
delivery in a reasonable amount of time, 
choose a Siemens retrofit solution. 

Take the First Step Today 

Let's start the process. Siemens has 
the people, experience and financing 
options to help you plan and implement 

the best solution for your facility Call 
your local Siemens sales engineer, your 
distributor or the Siemens After Market 

Switchgear group today 
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Medium Voltage Vacuum Circuit 
Breakers For Retrofit Applications 
Application 

Replace your worn out medium voltage power circuit 
breakers with a Siemens retrofit/upgrade solution. You'll 
get all the advantages of today's modern circuit breaker 
design in a package that fits the existing cubicles of your 
switchgear. 

Whether your equipment was originally manufactured by 
Westinghouse, GE, Federal Pacific, ITE, Allis Chalmers, 
or another manufacturer, call Siemens. We'll help you 
evaluate the Siemens retrofit/upgrade option and equip 
you with the tools you need to make the best decision 
for your company. 

With every Siemens retrofit/upgrade solution, you get 
state-of-the-art protection and quality manufacturing. 
Each retrofit/upgrade design uses a proven operator 
module and vacuum interrupter technology. 

Each retrofit/upgrade breaker is tested to meet rigorous 
standards and comes with Siemens full new equipment 
warranty. Plus, installing Siemens retrofit/upgrade breakers 
guarantees good availability of first-quality renewal parts 
for years to come. 

Eliminate excessive maintenance and uncertainty about 
your old breakers' reliability. Choose Siemens retrofit/ 

upgrade power circuit breakers for 
your facility. 

Benefits 

Retrofit Saves lime And Money- Your retrofit installa
tion can be implemented in a fraction of the time required 
to order and install a new lineup. With a Siemens retro
fit/upgrade solution, you'll get your protection problems 
solved quicker, with less cost, less direct labor, and less 
downtime. 

Retrofit Is Custom Designed To Meet Your Needs

The Siemens team works with you onsite to develop 
the right solution to meet your timetable and technical 
specifications. 

Retrofit Upgrades Your Protection - Every Siemens 
retrofit/upgrade solution brings protection up to date. 
But you can also upgrade relaying and metering to enable 
modern power monitoring and control with the ACCESS 
system from Siemens. Not only will your protection be 
state-of-the-art, so will your power information system. 

Retrofit Means True Interchangeability- When you 
choose a Siemens retrofit/upgrade, you maintain inter
changeability with other similarly rated breakers in your 
facility, and, in most cases, avoid making cubicle or bus 
modifications. 

Retrofit Maximizes Uptime During Upgrade

Installing a Siemens retrofit/upgrade breaker allows you 
to plan individual circuit outages instead of a system or 
bus outage. You only lose one circuit at a time, when you 
plan to, rather than taking out an entire substation to 
install a new lineup. 

Your Retrofit Equipment Comes With A Warranty

As with all Siemens quality products, your retrofit upgrade 
is backed by our responsive and professional customer 
service - plus a full one-year warranty. 

Features 

• Ratings from 250MVA to 1500MVA 

• Voltages from 5kV to 38kV 

• Continuous currents from 1200A to 3000A 

• Fully ANSI tested and rated 

• Tested as part of cubicle as well as stand alone 

• Power circuit breaker modules (including interrupters 

and operator mechanism) engineered for long service 
and maintenance-free operation 

• Vacuum interrupters rated from 10,000 to 30,000 
mechanical operations and 1 00 full fault current operations www . 
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Currently Available Models and Ratings 

Siemens Energy & Automation, Inc. 
Power Transmission & Distribution Division 
PO Box 29503 
Raleigh, NC 27626-0503 
1-91 9-365-2200 
Fax: 1-919-365-2598 

The following Manufacturer/Model/Rating power circuit breakers are available as pre-engineered designs. Other manufac
turers, models and ratings can be reverse engineered by Siemens. Call and ask for details about your specific needs. 

Manufacturer Model 

Allis Chalmers MA 

Allis Chalmers AM 

Allis Chalmers FC/FCV 

Allis Chalmers FC/FCV 

Allis Chalmers MC 

Allis Chalmers 1-C 
Federal Pacific DST 
Federal Pacific MOP 

General Electric Magneblast 

General Electric Magneblast 

General Electric Magneblast 

General Electric SD 

ITE HV 
ITE HK 

Westinghouse DH 
Westinqhouse DHP 
Westinghouse DHEP 
Westinghouse DH 

Westinghouse DHP 

Westinghouse DE ION 

Westinghouse CA 

Siemens Energy & Automation 
Technology that serves the customer 
Siemens is a registered trademark of Siemens AG. Names of other manufacturers are trademarks 
of the respective companies. ACCESS is a trademark of Siemens Energy and Automation, Inc. 

Ratings 
kV MVA A 
5 250 1200 

250 2000 
350 1200 
350 2000 
350 3000 

5 250 1200 
250 2000 

7.2 500 1200 
500 2000 

15 500 1200 
500 2000 
750 1200 
750 2000 
1000 1200 
1000 2000 
1000 3000 

15 500 1200 
500 2000 

38 1500 1200 
15 500 1200 
27 1000 1200 
5 250 1200 

250 2000 
350 1200 
350 2000 
350 3000 

7.2 500 1200 
500 2000 

15 500 1200 
500 2000 
750 1200 
750 2000 
1000 1200 
1000 2000 
1000 3000 

15 1500 1200 
1500 3000 

5 250 1200 
15 1000 1200 

1000 2000 
5 250 1200 
5 250 1200 
5 250 2000 
15 500 1200 

1000 3000 
15 500 1200 

500 2000 
750 1200 
1000 1200 
1000 2000 

15 1500 1200 
1500 3000 

38 1500 2500 
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Application News 
A Siemens Energy & Automation, Inc. Technical Newsletter 

Retrofit Breakers Resolve Trip Failures at 
CP&L•s Shearon Harris Nuclear Plant 
George L. Hanna, Wy/e Laboratories 

Just seven years into the esti
mated 40-year life of its 
Shearon Harris nuclear power 
plant, Carolina Power & Light 
began retrofitting many of the 
plant's original 480-volt 
switchgear circuit breakers. 
The original breakers were 
Asea Brown Boveri (ABB) LK 
breakers. In total, the retrofit 
program for the plant included 
28 breakers. 19 of them were 
for the Train A safety-related 
installations and the other 9 
were for the Train B non-safety 
related switchgear lineups. 

CP&L had been experiencing 
some "failure to open on de
mand" problems with the ABB 
units. Fortunately, these prob
lems were discovered during 
routine maintenance, and not 
emergency shutdown condi
tions. After attempting to solve 
the problem by having ABB 
make some modifications to 
the breakers, the problem still 
persisted. The alternatives 
were to either replace the 
switchgear lineups entirely or 
to retrofit the switchgear hous
ing with newer, more reliable 
breakers. 

In September of 1992, CP&L 

called a number of major sup-

Carolina Power & Light's Shearon Harris Nuclear Plant, located in New Hill, 

North Carolina, replaced a large number of its older, failing breakers through a 
team approach retrofit program with Wyle Laboratories and Siemens Energy & 
Automation, Inc. 

pliers that included Wyle Labo
ratories, Westinghouse, Square 
D, GE and ABB. Each vendor 
was asked to recommend a 
solution. In evaluating the eco
nomics and plant down-time to 
install the modification, it be
came obvious that the most 
expedient and cost-effective 
solution was to replace the indi
vidual breakers. The Siemens 
RLN breaker was the only one 
offered which fit into the exist
ing LK breaker enclosure. Wyle 
recommended the Siemens 
breaker. Along with a quality 
assurance program, they pro
posed the accepted retrofit 
package. 

As part of their risk assessment 
process, CP&L also conducted an 
exhaustive review of the Siemens 
RL breaker's reliability and perfor
mance in non-nuclear installations. 
CP&L then decided to retain the 
Wyle/Siemens team to retrofit the 
largest of CP&L's nuclear plants 
(including the Shearon Harris facil
ity) with the more reliable Siemens 
RLN breakers. With delivery of 68 
custom designed breakers required 
in less than 8 months, CP&L es
tablished a bonus/penalty contract 
with Wyle/Siemens for early/late 
delivery. 
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Siemens Energy & Automation Sales Offices 

Alabama Georgia Maryland North Carolina Tennessee Canada 
Asheville Chattanooga Mississauga, Atlanta Landover Birmingham 

(301) 459-2044 (704) 253-8299 (615) 267-7412 Ontario (205) 879-7030 (404) 458-4353 
Charlotte Johnson City (416) 564-1995 Mobile Macon 

Massachusetts (704) 536-1201 (615) 282-2718 Pointe Claire, (205) 621-0822 (912) 743-8994 Andover Greensboro Knoxville Quebec Montgomery Savannah (508) 685-6077 (919) 852-1758 (615) 690-5172 (514) 695-7300 (205) 271-4486 (912) 354-5092 Springfield Raleigh Memphis Vancouver, (413) 562-7994 (919) 782-3365 (901) 761-2123 British Columbia Alaska Hawaii Worcester Wilmington Nashville (604) 321-8687 Anchorage Honolulu (508) 792-4566 (919) 313-0034 (615) 367-9403 (907) 346-2489 (808) 591-8133 
North Dakota Michigan 

Texas Arizona Idaho Detroit Bismark 
Austin Phoenix 

Boise 
(810) 253-1000 (701) 258-9555 (512) 416-0181 (602) 944-7900 (208) 342-6852 Grand Rapids Fargo 

Dallas (616) 530-9777 (701) 293-7709 (214) 247-4481 
Arkansas 

Illinois Minnesota Ohio El Paso 
Little Rock 

Chicago Minneapolis Cincinnati (915) 857-4218 (501) 661-9008 Fort Worth (708) 310-5900 (612) 942-8888 (513) 398-9288 (817) 838-9770 Peoria Cleveland California 
Mississippi (216) 642-0701 Houston 

Fresno (309) 688-8729 
Jackson Columbus (713) 690-3000 

(209) 264-5018 (601) 936-9360 (614) 766-2204 McAllen 
Los Angeles Indiana 

Dayton (210) 687-2072 
(714) 979-6600 Evansville Missouri (513) 279-0458 San Antonio 
Sacramento (812) 422-9176 Kansas City Toledo (210) 377-3292 
(916) 631-9433 Indianapolis (913) 491-3740 (419) 893-7197 
San Diego (317) 848-5500 St. Louis Wooster Utah 
(619) 569-8015 South Bend (314) 567-3900 (216) 262-3268 Salt Lake City 
San Francisco (219) 232-6050 Sunrise Beach (801) 266-9612 
(510) 429-1200 (314) 374-2737 Oklahoma 

Iowa Oklahoma City Virginia Nebraska (405) 235-7515 Colorado Davenport Omaha Richmond 
Tulsa (804) 288-8311 Colorado Springs (319) 359-1357 (402) 397-1940 (918) 665-1806 (719) 473-7880 Des Moines Roanoke 

Denver (515) 280-1614 Nevada Oregon 
(703) 982-2776 

(303) 694-3770 Las Vegas Eugene 
Virginia Beach 

Ft. Collins Kansas (702) 734-1022 (503) 683-2111 (804) 486-0174 
(303) 223-2712 Kansas City 

New Hampshire 
Portland 

Washington (913) 491-3740 (503) 635-6700 
Connecticut 

Wichita 
Manchester Seattle 

Wallingford (316) 942-1409 (803) 626-0702 
Pennsylvania (206) 828-6600 

(203) 265-5003 Philadelphia Spokane 
New Jersey (215) 646-3800 (509) 325-2582 

Florida 
Kentucky Cranford 

Pittsburgh Tacoma 
Ft. Lauderdale Louisville (908) 276-7227 (412) 788-8060 (206) 926-7663 
(305) 484-3888 (502) 426-4647 

New Mexico 
York 

Fort Myers 
Albuquerque (717) 854-9776 Washington, D.C. 

Louisiana (301) 459-2044 (813) 656-3605 
Baton Rouge (505) 881-1611 

Rhode Island Jacksonville 
(904) 363-0087 (504) 293-6874 Providence 

West Virginia New York (401) 732-9966 Miami New Orleans Albany (304) 522-9732 
(305) 592-4106 (504) 837-8500 (518) 482-0790 South Carolina 
Orlando Shreveport Buffalo Charleston Wisconsin (407) 894-7771 (318) 424-0720 (716) 834-3815 (803) 884-9646 Green Bay 
Tampa Long Island Columbia (414) 336-1144 (813) 287-2356 Maine (516) 484-3590 (803) 359-7715 Milwaukee 
West Palm Beach Portland Syracuse Greenville (414) 774-9500 (407) 683-5185 (207) 854-0021 (315) 453-3780 (803) 288-3490 

Publication No. 09410 
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Siemens' retrofit breakers 
resolve trip failures 

By George L. Hanna, Wyle Laboratories 

Power plants can use advance planning and retrofit equipment to upgrade existing 
systems while avoiding unnecessary downtime 

Reprinted from the March 1995 edition of POWER ENGINEERING 
Copyright 1995 by PennWell Publishing Company www . 
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Figure 2. Retrofitted RLN breakers (above) at CP&L power plant 

Figure 3. Seismic qualification test of breaker (right) underway on a 

large biaxial machine 

amp breaker and cradle had to be reduced 
to fit the existing cells, Some means also 
was needed to ensure that breaker stabs 
would connect with the existing vertical 
feeder bus. 

In addition, the installation plan called 
for 28 retrofit breakers to be installed 
within the 250 hours during the outage 
when the breakers' buses would be de
energized. To minimize any surprises 
during installation, the retrofit team pro
posed taking one of the plant's 480-V 
buses off-line to permit detailed measure
ments and trial installations. 

The plant operations staff agreed to 
take a bus out of service before the 
planned plant outage to allow one breaker 
to be installed on a trial basis. This was so 
successful in providing additional infor
mation about the retrofit project that two 
more short bus outages were approved 
prior to the refueling outage. Installation 
procedures were refined and a slight bus 
rework reduced the torque required to rack 
the breakers into position. 

Under NRC rules, the plant may oper
ate with one bus down under a limited 
condition of operation (LCO) for only 72 
hours and nuclear plant operations person
nel generally avoid LCOs under any 

circumstances. In this case, retrofit 
breaker designs were checked out during 
short bus outages prior to taking the plant 
down for refueling. These dry runs were a 
key element in achieving a trouble-free 
installation while protecting the schedule. 

Meanwhile, engineers and technicians 
were qualifying the retrofit designs to 
applicable nuclear standards. Initial seis
mic testing revealed that the commercial 
grade breaker could change state and 
come out of its cradle during an earth
quake. Engineers then developed a 
cleating system that keeps the system 
operational and together under extreme 
seismic conditions. 

Supplier training of the CP&L mainte
nance staff started four months prior to 
delivery. Siemens supplied CP&L mainte
nance with a standard RL breaker 
immediately after the contract award and 
prior to final design, and CP&L procured 
three sections of used LK switchgear to be 
equipped with breakers for use in mainte
nance training. That allowed formal 
training for CP&L personnel to begin well 
in advance of the scheduled installation. 

In addition to time savings achieved 
by quickly completing the retrofit design, 
this approach kept engineering costs to a 

minimum and ensured thorough, com
plete training before the installation 
process began. 

Advance work pays off 
The plan was to work out all kinks before 
installing the first 28 breakers within the 
two short windows in March 1994. The 
plan worked. The early program team 
meetings, training and trial installations 
paid off. CP&L maintenance performed 
the installations without assistance. 

The Phase-I breaker replacement pro
ject will be followed by retrofits for the 
Train B safety-related breakers and 22 
non-safety breakers during a scheduled 
refueling outage in the fall of 1995. END 

AUTHOR 

George L. Hanna is the manager of 
application engineering for electri
cial equipment retrofits at Wyle 
Laboratories, Huntsville, Ala. He 
holds both M.S. and B.S. engineer
ing degrees from Case Institute of 
Technology, and has more than 30 
years of engineering and testing 
facility management experience. www . 
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Application News 
A Siemens Energy & Automation, Inc. Technical Newsletter 

An Ongoing Modification Program is 
Retrofitting Minimum Oil Switchgear 
with Siemens Vacuum Technology 

Jersey Central Power & Light is replacing "minimum-oil" 
type circuit breakers in 361ineups of enclosed, truck
mounted 34.5 KV switchgear with new vacuum break
ers as part of a five year effort to eliminate costly 
outages caused by the mechanical failure of drive 
mechanisms in the obsolete units. 

The retrofit program, set for completion in early 1995, 
is expected to reduce operating and maintenance 
expense at more than a dozen substations by at least 
$70,000 annually. 

If the switchgear lineups had to be replaced, Jersey 
Central's capital requirements would have exceeded 
$3.7 million. Instead, two models of Allis-Chalmers 
1200A "minimum-oil" type draw-out circuit breakers 
- IC1000 and IC1500- are being retrofitted with 
smaller, more compact 34.5 KV vacuum breakers 
with 1200A ampacity by the Electrical Apparatus 
Division of Siemens Energy & Automation, Inc., at its 
Raleigh, N.C. factory. 

Out with the old 

Breakers to be retrofitted are removed from service 
two or three at a time and replaced with spares. 
JCP&L workers then remove the breaker compo
nents and strip the springs, motors and gears from 
the trucks. Only the trucks and the bayonet-type 
connectors are shipped to Siemens for reuse. A new 
Siemens type 3AF circuit breaker operating mecha
nism measuring about 3x3x2 feet, and weighing 
about 400 pounds, is installed on the original truck. 
The breakers are, of course, manufactured at the 
Raleigh manufacturing facility. 

Technician inspects a 1,200 A mtm
mum oil breaker unit being readied for 
retrofit. The original trucks of the units 
are stripped of springs, motors and 
gears, leaving only the bayonette-type 
connectors. 
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When the remanufactured units are returned from 
Raleigh, Siemens reinstalls them, bolting on pro
tective face plates and shortening the aluminum 
shutter that formerly covered the front of the 
switchgear so that it rests on top of the reconfigured 
truck. With a new operating mechanism and vacuum 
interrupter installed, the customer is, in effect, re
ceiving a new, warranted breaker. The reactivating 
process takes six to eight hours. 

Following an engineering evaluation of a spare by 
Siemens to confirm that new breakers could be 
mounted on the old trucks, Siemens retrofitted the 
first two breakers in October, 1990. As of the end 
of 1992, a total of 17 breakers had been upgraded. 
All medium voltage retrofits conform to the ANSI 
C37.59 standard. Another six to nine retrofits are 
expected to be completed in 1993, and program 
completion is scheduled for 1994 or early 1995. 

Publication No. 04401 

"Retrofitting has allowed JCP&L to defer large 
capital expenditures. New switchgear would have 
cost twice that of retrofitting, plus installation", 
said William Wanner, JCP& L Coordinator, Sub
station Equipment Operations. The main prob
lem Jersey Central was having with the original 
34.5 KV breakers was cold weather hang up, or 
"trip freeze," of the drive mechanism. "We were 
experiencing a lot of outages, which often re
quired field service specialists to enter the substa
tion in the middle of winter to manually reset the 
circuit breakers," said Wanner. "Ninety-nine per
cent of the problems were mechanical, primarily 
jams or broken linkages." 

Because the equipment was obsolete and parts 
were no longer available, JCP& L had been re
placing parts made by a machine shop to keep it 
operating. The cost, however, proved excessive. 
Searching for a cost-effective solution, they con
tacted Siemens Energy & Automation. 

About 70% of Siemens retrofits involve draw-out 
switchgear. This work is done at the Siemens 
facility in Raleigh. TheJCP&Ljob was very typical 
in this respect. All other switchgear is retrofitted 
in the field, with some custom mounting assembly 
being designed and built in Raleigh only as re
quired. 

T he larger photo shown 
to the left is the new 
breaker after it has been 
retrofitted to vacuum 
technology. The inset 
shows how the modified 
breaker fits into the origi
nal enclosure. Because 
retrofitting often makes 
use of the existing truck 
and cells, there is little 
change in outward ap
pearance. 

Siemens Energy & Automation, Inc. • Electrical Apparatus Division • 7000 Siemens Road • Wendell, NC 27591 www . 
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Application News 
A Siemens Energy & Automation, Inc. Technical Newsletter 

Potomac Electric Rejuvenates 
Outage-Prone 34.5 KV Switchgear 
Not every breaker retrofit job is alike. Some are a 
little more challenging than others. The recent retro
fit job at the Bethesda Substation No. 6 of PEPCO 
is such an example. The old Westinghouse air blast 
breakers being replaced were thirty years old . 
Many retrofit jobs are a simple matter of removing 
the old circuit breakers from their enclosure and 
replacing the entire circuit breaker in the existing 
truck. This one presented a little greater challenge. 
The Raleigh facility had to design a new mounting 
assembly. It wasn't simply a matter of rolling out the 
old truck and making the modifications. There was 
nothing to roll out. Back when these old breakers 
were installed, breaker maintenance and replace
ment convenience were not at the top of the list of 
customer benefits. There were no built-in trucks 
with wheels. The mounting brackets were of the 
non-removal type, and a hoist was necessary should 
the need arrive to replace one of the Westinghouse 
breakers. And when you consider that one of these 
Westinghouse three-phase breaker units weighs 
over 1600 pounds, this was no easy task. 

Weight and size are two good reasons for convert
ing these old air blast dinosaurs over to Siemens 
vacuum technology. A Siemens replacement unit 
measures only 3x3x2 feet and weighs approxi
mately 400 pounds--about one-fourth the weight of 
the units it replaced. But the real reason for replace
ment, of course, is the speed and ability of the 
vacuum breakers to clear faults. Even new air blast 
units would be no match for the better vacuum 
technology. Besides, the arc shutes had deterio
rated to the point that a band-aid approach had 
become impractical. Westinghouse parts availabil
ity, cost for individual parts replacement , and reli
ability of the old technology were issues being 
evaluated. In the final analysis, either total replace
ment with new switchgear or retrofitting with up
graded vacuum breakers were the only viable alter
natives available to PEPCO. From a cost standpoint 
and downtime considerations, retrofitting became 
the best solution. 

T echnicians hoist a new vacuum breaker into a 
switchgear enclosure during the retrofit proce
dure. T he 400-pound unit is a quarter of the 
weight of the units being replaced at PEPCO 
substation. 
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Taking a closer look 

The Bethesda substation has two lineups of 34.5 KV 
switchgear. Before the retrofitting, they housed 18 
Westinghouse air blast breakers and their associ
ated disconnect equipment. Potomic Electric Power 
Company asked Siemens to custom design a mount
ing bracket system that would fit into their existing 
9x20 feet switchgear cells, while still using the 
existing disconnects. 

· 

Because the Bethesda substation evolved over a 
period of time, the original breakers had varied 
ratings: 1 ,200A, 2,000A and 3,000A, which neces
sitated carrying a large inventory of spare parts. By 
switching ave� to the Siemens vacuum technology, 
PEPCO would only need to keep one spare breaker 
as an emergency backup unit. Getting rid of large 
parts inventories is a benefit that any customer 
desires. 

This is the first application of Siemens vacuum 
breakers as replacements for metal-enclosed 
Westinghouse CA breakers in 34.5 KV switchgear. 
Siemen..; also has developed retrofit designs for 
circuit breakers used in General Electric, Federal 
Pacific, ITE , Allis-Chalmers and other Westinghouse 
switchgear. 

Another good selling point of the retrofit job is the 
fact that replacing one of the vacuum units in the 
future will only take 1 to 2 hours at the most. In the 
past, PEPCO had spent more than 4 hours for 
replacement of an air blast breaker. 

Not to be overlooked when replacing air blast tech
nology with vacuum, is the fact that a customer may 
have salvagable equipment that can help to offset 
some of the cost of the retrofitting. For example, the 
PEP CO people are selling the air compressors and 
insulators that were used with the old units. 

Downtime is held to a minimum. This job took less 
than 6 months. The on-site rebuild began in Octo
ber, 1992, and was completed March of this year. 
One breaker was retrofitted each week on a planned 
outage basis. The first breaker took six days to 
install; but subsequent installations were reduced 
to only three days as the installation crew gained 
experience. 

Publication No. 04400 

A technician does a final inspection on one of 
the 18 breaker units that have been retroffitted 
at the PEPCO Bethesda Substation No. 6. 

��F3�lF�lF����-- Copper Bus Bar 
I 

�1--411--+'��- Motor Operator 

I 
���"""""t!'l-t+--- Insulating Coupler 

to Breakers 

Mounting Frame 

Diagram showing how the breaker and trip 
mechanism are mounted in the special frame. 
Compare to picture on the left. 
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SIEMENS Siemens Energy & Automation, Inc. 
Power Transmission & Distribution Division 
PO Box 29503 
Raleigh, NC 27626-0503 
1-919-365-2200 
Fax: 1-9 19-365-2598 

Type LA-C Low Voltage Power Circuit Breaker Ratings at 50/60 Hertz 

800 LA-800C 30 42 

1600 LA-1600C 50 65 
600 635 2200 

3200 LA-3200C 65 65 

4000 LA-4000C 85 85 

800 LA-800C 30 42 

1600 LA-1600C 50 65 
480 508 2200 

3200 LA-3200C 65 65 

4000 LA-4000C 85 85 

800 LA-800C 30 42 

1600 LA-1600C 50 65 
240&208 254 2200 

3200 LA-3200C 65 85 

4000 LA-4000C 85 130 

Type LAF-C Fused Circuit Breaker Ratings at 50/60 Hertz 

800 LAF-800C 

1600 LAF-1600C 

3000 LAF-3000C 
208to600 600 

CLF-3000C Fuse Carriage 

4000 LAF-4000C 

CLF-4000C Fuse Carriage 

Siemens Energy & Automation, Inc. 
Technology that serves the customer. 
SIEMENS is a registered trademark of Siemens AG. 

ACCESS and Static Trip Ill are trademarks of Siemens Energy & Automation. Inc. 

200 

200 

2200 
200 

200 

SGFL 5081A 

30 40-800 

50 75-1600 

65 600-3200 

85 2000-4000 

30 40-800 

50 75-1600 

65 600-3200 

85 2000-4000 

30 40-800 

50 75-1600 

65 600-3200 

85 2000-4000 

250-1600 40-800 

800-3000 75-1600 

2000-5000 600-3000 

4000-6000 2000-4000 
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SIEMENS 

Low Voltage Power Circuit 
Breakers for Retrofit Application 
We've got a few reasons why you should upgrade your type 
ME switchgear with Siemens new type LA-C power circuit 
breakers: 

• Eliminate long waits for new replacement breakers of the 

type LA design. 

• Cut the high cost of new type LA replacement breakers 

• Reduce your need to inventory hard to find type 

LA breaker parts 

Plus you can .. .  

• Extend your routine maintenance interval to five years. 

• Eliminate nuisance trips caused by harmonics. 

• Add contemporary power monitoring and control capabilities 

with the ACCESS™ system 

Upgra ding with type LA-C breakers i s 
cost-effective. 
Continuous production of type LA breakers stopped in 1982. 
Today, we produce type LA breakers one at a time and that's 
expensive for us and for you. So we've designed the type 
LA-C replacement breaker. It is manufactured on our current 
production lines using many of the same parts and compo
nents as our type RL power circuit breakers. That means you 
get a breaker of current design (with readily available parts) 
that fits your existing switchgear without modifications. You'll 
save on equipment costs up front as well as over the life time 
of the breaker. 

II!'_P.r�:"E!.� .I!'E!��CI.r1 i �'!l .. r.E!.�l:l���-. rt.'I.Cii ���.r1CI.r1C:E!.� ......... . 
The proven stored-energy mechanism used in type RL low 
voltage power circuit breakers now exceeds ANSI and UL 

endurance requirements without periodic servicing for adjust
ment or lubrication. Your type LA-C breakers will be built 

using this same, durable mechanism. Recommended service 
interval is five years under normal conditions. 

Enhanced Stati c Trip Ill™ s y stem offers 
P.�.'lll�'il:J.I .. <>.P.�i.<>.���- ...................... . 
Every type LA-C power circuit breaker comes with a proven 
Static Trip Ill trip unit. The Static Trip Ill tripping system provides 
superior protection using RMS sensing - a technology first 
introduced by Siemens. With Siemens trip units, you get 
accurate protection, not over-protection or under-protection. 
Plus Siemens allows you to specify advanced capabilities. 

Use your Static Trip Ill trip unit as an ammeter by adding digital 
communications and a local Breaker Display Unit. With com
munications installed, your trip unit can send its data to an 
ACCESS supervisory computer at a remote location. Specify 
power metering and your trip unit provides comprehensive 
real-time and min/max data for 17 power functions. Add 
extended protective relaying and your Static Trip I l l  trip unit 
becomes a powerful eight function protective relay. 

With Static Trip Ill trip units, you'll have the sophisticated and 
proven protection you need ...  plus you'll have the backbone 
to the power monitoring and control system you want. 

�JC:P.CI':l.���--r.��i.r1.��--��P.CI�.il_i�i.E!_!;_CI.".f1.il_f1.�1.E!.� ..... . 
The new type LA-C power circuit breakers can extend the 
capability of your switchgear installation to handle changing 
requirements in your facility. Type LA-C power circuit breakers 
offer higher interrupting ratings. These higher interrupting 
ratings are matched by increased short time ratings. Now you 
can use selective coordination of type LA-C low voltage 
power circuit breakers to minimize costly power outages. 

�P..E!.�i_f.Y.. �Y.P..E! .. ����--P.�.'III.E!.r. .. c:.i��l:J.i� .. l>.r.����r.�.� 
Specify type LA-C replacement breakers to rejuvenate, expand 
and upgrade your type ME switchgear. You'll extend the life of 

your equipment improve reliability, and dramatically reduce 

maintenance costs for years to come. Call the Siemens After 

Market Switchgear group today. 

Features 
• Complete interchangeability with type LA breakers from 

1961 to present 

• Short circuit ratings from 30kA to 130kA unfused; 
200kA fused 

• Continuous current ratings from 75A to 4000A 

• Voltages from 208V to 600V 

• Fully ANSI tested and rated 

• UL listed www . 
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SIEMENS 

Series 5600 Motor Control Center. Retrofit Pans 

New motor control pan assemblies for use in type 5600 
Motor Control Centers. 

Application 

Model 5600 Motor Control Centers were manufactured 
under various company names between 1971 and 1992. 
These companies were ITE Imperial Corporation (with 
Rowan Control), Gould, Inc. and Telemecanique. 
Production of the 5600 MCC ceased in 1992. 

The 5600 MCC retrofit pan was designed to fit directly 
into the 5600 MCC currently in the field. Pans are 
available up to NEMA size 5 ratings and are constructed 
with all new materials and components. These are not 
rebuilt units, and trade-in of existing pans is not 
necessary. These Siemens retrofit 5600 pans are fully 
UL Listed. 

Features 

• All circuit protective devices and control products used 
in Siemens Series 5600 pans are either UL Listed or 
UL Recognized. These are the same components used 
in Siemens modern Model 95 Motor Control Centers 
which are UL Listed per UL file number E53551. 

Siemens Advanced Motor Master System (SAMMS™) unit 
for the industry's only combined protection, logic and 
control system. 

• Linear disconnect operator that is an integral part of 
the drawout unit. 

• Hot rolled steel construction, with electrostatically 
applied polyester powder paint. All units painted 
white for ease of visibility. Doors are painted ANSI 
61 light gray. 

• Spring reinforced, self-aligning, silver plated disconnect 
stabs provide 4-point. high pressure contact per phase. 

• Circuit breaker feeder units through 400 amps and 
fused feeder units through 200 amps. 

• Starter units available through NEMA size 5 in circuit 
breaker styles, and through NEMA size 4 in fusible 
switch styles. 

• Siemens Advanced Motor Master System (SAMMS) 
is available as an option. SAMMS give the user 
communications, protection and control logic in one 
electronic unit for state-of-the-art motor control. 
Electrical system data communications are provided 
through Siemens ACCESS™ system. 
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SIEMENS 

Series 5600 Motor Control Center Retrofit Pans 

Catalog Numbering System 

I 5642 I c 1-1 FVNR 
I 

I 
I 

Motor Starter 
Combination Type 

Code Type 

5642 Circuit Breaker 

5641 Fusible 

Motor Starter Line-to-Line Voltage 

Catalog Code Line Voltage 

A 208 Volt I--

B 230 Volt 

c 460 Volt 

D 575 Volt 

Motor Starter Type 

Code Starter Type 

FVNR Full Voltage 
Non-Reversing 

FVR Full Voltage 
NonReversing 

2S1WVT Two Speed One Winding 
Variable Torque 

2S1 WCT Two Speed One Winding 
Constant Torque 

2S2WVT Two Speed Two Winding 
Variable Torque 

2S2WCT Two Speed Two Winding 
Constant Torque 

I 5o I I  

L---

8 

Siemens Energy 
& Automation, Inc. 
Switchgear and Motor Control Business Unit 
PO Box 29503 

Raleigh, NC 27626-0503 
1-919-365-2200 
Fax: 1-919-365-2598 

I L I 

I 
Indicating Lights 

Code Option 

[Blank] No Lights 

L With Lights 

Local Control Options 

Code Option 
'----

A None 

B Selector Switch 

c Push Button 

Starter Type 

Catalog = Horsepower 

1 /4 20 

1 /3 25 

1 /2 30 

3/4 40 

1 50 

1 -1 /2 60 

2 75 

3 100 

5 125 

7-1/2 150 

10 200 

15 

Siemens Energy & Automation 
Technology that serves the customer 
©1995 Siemens Energy & Automation, Inc. All rights reserved 

SIEMENS is a reg1stered trademark of Siemens AG 

SAMMS and ACCESS are trademarks of S1emens Energy & 
Automation, Inc. 
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Series 9600 Motor Control Center Retrofit Pans 

New motor control pan assemblies for use in type 9600 
Motor Control Centers. 

Application 

Siemens Series 9600 MCC retrofit pans were designed 
to install directly into the 9600 Series of motor control 
centers produced by ITE Imperial between 1964 and 
1972. (Series 5600 motor control centers were 
manufactured after this date.) 

Pans are available up to NEMA 5 ratings and are constructed 
with all new materials and components. These are not 
rebuilt units, and trade-in of existing pans is not necessary. 

Features 

• All circuit protective devices and control products used 
in Siemens Series 9600 pans are either UL Listed or UL 
Recognized. These are the same components used in 
Siemens modern Model 95 Motor Control Centers 
which are UL Listed per UL file number E5355 1. 

• Linear disconnect operator that is an integral part of 
the drawout unit. 

Siemens Advanced Motor Master System (SAMMS™! unit 
for the industry's only combined protection, logic and 
control system. 

• Hot rolled steel construction, with electrostatically 
applied polyester powder paint. All units painted white 
for ease of visibility. Doors are painted ANSI 
61 light gray. 

• Spring reinforced, self-aligning, silver plated disconnect 
stabs provide 4-point, high pressure contact per phase. 

• Circuit breaker feeder units through 400 amps and 
fused feeder units through 200 amps. 

• Starter units available through NEMA size 5 in circuit 

breaker styles, and through NEMA size 4 in fusible 
switch styles. 

• Siemens Advanced Motor Master System (SAMMS) 

is available as an option. SAMMS give the user 

communications, protection and control logic in one 
electronic unit for state-of-the-art motor control. 
Electrical system data communications are provided 

through Siemens ACCESS™ system. www . 
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Series 9600 Motor Control Center Retrofit Pans 

Catalog Numbering System 

I 9642 I c 1-1 FVNR 1 
1 

I 
Motor Starter 

Combination Type 

Code Type 

9642 Circuit Breaker 

9641 Fusible 

Motor Starter Line-to-Line Voltage 

Catalog Code Line Voltage 

A 208 Volt 1---

B 230 Volt 

c 460 Volt 

D 575 Volt 

Motor Starter Type 

Code Starter Type 

FVNR Full Voltage 
Non-Reversing 

FVR Full Voltage 
Non Reversing 

2S1 WVT Two Speed One Winding 
Variable Torque 

2S1 WCT Two Speed One Winding 
Constant Torque 

2S2WVT Two Speed Two Winding 
Variable Torque 

2S2WCT Two Speed Two Winding 
Constant Torque 

I 5o II 

'---

B 

Siemens Energy 
& Automation, Inc. 
Switchgear and Motor Control Business Unit 
PO Box 29503 
Raleigh, NC 27626-0503 
1-919-365-2200 
Fax: 1-919-365-2598 

I L I 
I 

l 
Indicating Lights 

Code Option 

[Blank] No Lights 

L With Lights 

Local Control Options 

Code Option 
c._ 

A None 

B Selector Switch 

c Push Button 

Starter Type 

Catalog = Horsepower 

1 /4 20 

1 /3 25 

1 /2 30 

3/4 40 

1 50 

1 -1/2 60 

2 75 

3 100 

5 1 25 

7-1 /2 150 

1 0  200 

1 5  

Siemens Energy & Automation 
Technology that serves the customer 
©1995 Siemens Energy & Automation, Inc. All rights reserved 

SIEMENS rs a registered trademark of Siemens AG 

SAMMS and ACCESS are trademarks of Siemens Energy & 
Automation, Inc. 
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SIEMENS 

RLN-RLK Low Voltage Retrofit Breakers 

Type RLK and RLN Low Voltage Power Circuit Breaker 
Ratings at 50/60 Hertz 

Voltage Ratings 

Frame 
Rated Rated Max Size 

Voltage Volts Type Amperes 

600 635 RLK-800 800 
508 RLN-1600 1600 
254 RLN-3200 3200 

RLN-4000 4000 

480 RLK-800 800 
RLN-1600 1600 
RLN-3200 3200 
RLN-4000 4000 

240 & RLK-800 800 
280 RLN-1600 1600 

RLN-3200 3200 
RLN-4000 4000 

For additional information on the Static Trip Ill trip units, 
ask your local Siemens sales person for Tech Sheet No. 
SG-3191. 

Insulation 
Level 

Dielectric 
Withstand 

Volts 

2200 
2200 
2200 
2200 

2200 
2200 
2200 
2200 

2200 
2200 
2200 
2200 

Siemens Energy 
& Automation, Inc. 
Switchgear and Motor Control Business Unit 
PO Box 29503 
Raleigh, NC 27626-0503 
1-919-365-2200 
Fax: 1-919-365-2598 

Short Circuit Rating 
Symmetrical Current 

Short Time Continuous 
Rating With With 

Symmetrical Instantaneous Instantaneous 
Amps Trip Trip 

30,000 30,000 30,000 
50,000 65,000 50,000 
65,000 85,000 65,000 
85,000 100,000 85,000 

30,000 30,000 30,000 
50,000 65,000 50,000 
65,000 85,000 65,000 
85,000 100,000 85,000 

30,000 30,000 30,000 
50,000 65,000 50,000 
65,000 85,000 65,000 
85,000 100,000 85,000 

Siemens Energy & Automation 

Technology that serves the customer 
SIEMENS is a registered trademark of S1emens AG 

Static Trip Ill is a registered trademark of S1emens 

Energy & Automation. Inc. 

Current 
Rating 

Amperes 

75-8700 
75-1600 

600-3200 
800-4000 

75-8700 
75-1600 

600-3200 
800-4000 

75-8700 
75-1600 

600-3200 
800-4000 

ACCESS is a trademark of Siemens Energy & Automation, Inc 
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SIEMENS 

RLN-RLK Low Voltage Retrofit Breakers 

RLK Low Voltage Power Circuit Breaker, available in 800 
ampere frame s1ze. 

Application 

Siemens RLN and RLK low voltage power circuit breakers 
(LVPCBs) are the ideal replacement for any existing power 
breaker in this class, regardless of the original manufacturer. 
These are new circuit breakers, not rebuilt or refurbished, 
and they are fully ANSI rated. Backed by over 15 years of 
successful applications, Siemens RLN and RLK circuit 
breakers will improve the reliability and extend the useful 
life of your vintage low voltage switchgear. 

Whether the present switchgear installation is a commercial, 
industrial, institutional or utility facility, Siemens RLN and 
RLK breakers and trip units can make your power 
distribution equipment part of a modern facility management 
system. The Static Trip Ill® protection system is fully 
compatible with the Siemens ACCESS™ electrical 
distribution data communication system, allowing for 
complete power monitoring and control. 

Features 

• Compact physical size, allowing for retrofit into existing 
cubicles from 600A to 4000A. 

• Fully tooled, new production circuit breakers for 
maximum reliability. 

• Equipped with Siemens Static Trip Ill digital trip systems, 
with a full range of options including communications, 
power metering and energy management. (See table for 
full range of options). 

RLN Low Voltage Power Circuit Breaker, available in 1600, 
3200 and 4000 ampere frame sizes. 

• Full ANSI rated. 

• Electrical and mechanical operating mechanisms are 
available to meet your operating needs. 

• Frame sizes from 800 to 4000 amps. 

• Fusible models available to meet high interrupting 
capacity needs. 

TableTrip Unit Catalog Numbers 

RMS- TSIG-

Basic Product Designations J 
T = Long Time with 

Switchable thermal 
memory 

S = Short time 

I = Instantaneous 

G = Ground Fault 

LCD Target/Watchdog Circuit __ ___J 
Zone Interlocking Capability 

(Automatically supplied with 
Short Time and/or Ground Fault) 

Communications Capability 

Options Available With Communications 

N = Neutral Current Metering 
P = Power Metering 
X= Protective Relaying 

Retrofit Package for Universal Mounting 
(not included as part of the front label identification) www . 
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Retrofit/Upgrade Vs. New Cost Worksheet and Template 
Use this analysis as your starting place to analyze the pros and cons of a Siemens retrofit solution for your business. 
Then call your Siemens representative for a quotation. 

Equipment/Parts Cost Analysis 

To evaluate the retrofit option, 

consider equipment costs to be equal 

Physical Plant Cost Analysis 

Additional space required for new 

Construction cost/sf 

Estimated construction costs 

Other facility modifications required 

Lost value of space required for new 

Gained value of space recovered 

A. TOTAL PHYSICAL PLANT COSTS 

Labor/Contractor Cost Analysis 

Installation costs 

Removal/disposal of replaced parts 

Training maintenance personnel 

Annual maintenance labor costs 

% improved use of manpower 

Labor cost savings next year 

B. TOTAL LABOR/CONTRACTOR COST 

Downtime Cost Analysis 

Estimated hourly cost for 
complete substation outage 

Estimated length of bus outage 
including inspections 

Bus outage costs 

Estimated hourly cost for 
individual circuit outage 

Estimated length of individual 
circuit outages 

Circuit outage costs 

C. TOTAL ESTIMATED DOWNTIME COSTS 

TOTAL OF ALL COSTS ABOVE (A + B + C) 

Funds Available 

Maintenance budget 

Capital budget 

Total Funds Available 

Approval Cycle In Months 

sf 

$:__ ____ _ /sf 

$'-----------
X ____ _ % 

$,___ _____ /hr 

$. ______ /hr 

RETROFIT/UPGRADE NEW 

Equivalent Equivalent 

$ �-------�0- �$ ___________ _ 

$ 0 $ �--------- �-----------

$ �--------0- �$ __________ _ 

-$ 0 -$ �---------� =-------------

$ 

$ 
$ 
$ 

0 $ 

$ 
$ 
$ 

-$ �----------- -=$ ________ _ 

$ $ 

X hrs X hrs 

$ $ 

X hrs X hrs 

$ $ 
$ $ 

$ $ 

$ �$ ____________ _ 

$ �$ __________ __ 

$ $ 

months months www . 
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For more information 
contact: 

After Market 
Switchgear Group 
Free: 800-347-6659 
Fax: 919-365-2598 
Voice: 919-365-2200 

If disk is missing 

and you would like 

a replacement contact 

the After Market 

Switchgear Group. 
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SI EM ENS Siemens 
PO Box 29503 
Raleigh,  NC 27626-0503 

USA 
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