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Do you know why motors fail? 

Failure modes and how 
to prevent them 

Electrical failures in motors are primarily 
due to a breakdown in the winding 
insulation, and this breakdown is most 
often caused by high temperatures. On 
a low voltage motor the stator winding 
is vulnerable to excessive temperatures 
under both running and starting condi­
tions. The rotor is the weakest link on 
medium voltage motors during starting 
while the stator winding is the limiting 
element during running conditions. 

The time-honored protection method 
for motors has been to use a device 
called an overload relay. These devices 
usually have bi-metallic elements, or 
"bi-metals " for short. A bi-metal is 
designed to bend when heated and is 
calibrated to bend at a certain rate based 
on the amount of motor current through 
it. When it bends far enough, the 
contactor opens, interrupting the current. 
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Bi-metals are made to Cold 
perform this operation in 
either 1 0 seconds or 20 
seconds (Class 1 0 or 
Class 20). Since bi-metals 
are usually small compo­
nents, they can cool off 
rapidly when the current 
stops flowing. That means 
your protection can reset 
itself even when the 
motor is still quite hot. 
This sets the stage for 
exceeding the maximum 
winding temperature 
limits on the next attempted start. Or, 
the protection trips on restart even 
when the motor is cool enough to 
successfully start. 

On the other hand, most multi-function 
relays use indirect (and less accurate) 
methods to attempt to protect the rotor. 
These devices do not provide true rotor 
protection during starting, even though 
this is the most critical time in the oper­
ation of medium voltage machines. 

Only an adaptive protection system that 
can accurately track instantaneous 
temperatures can give a motor the 
protection it needs. The temperatures 
of the housing, stator winding and rotor 
must all be tracked if thermal failures 
are to be prevented. If you consider 
other motor problems such as jams, 
loss of load, current unbalance and 
ground fault. you can easily see why a 
simple bi-metal, or any device which 
acts like a bi-metal, is not enough. 
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Technology for improved protection 

Medium and low voltage 
motor protection 

Siemens Advanced Motor Master System 
(SAMMS™) is a major technological 
improvement over the simplistic motor 
protection available for the last 50 or so 
years. With the computing power of 
today's microprocessors, the time has 
come to address the real physics of 
motor construction and use. And who 
better to bring this system to you than 
Siemens, a leading manufacturer of 
both low voltage and medium voltage 
motors, and motor protection. 

The SAMMS unit utilizes a microproces­
sor-based mathematical model of the 
thermal behavior of a motor. With a 
proven mathematical model as its guide, 
the SAMMS system uses the full load 
current service factor, motor type and 
acceleration time of the actual motor 
being protected to determine the 
temperatures of both the stator winding 
and the housing. In medium voltage 
applications, the SAMMS-MVTM unit also 
calculates the temperature of the rotor. 
The SAMMS unit uses the actual heat­
ing and cooling rates of the motor to 
determine the parameters of protection. 
Temperature is the enemy of motors 
and the SAMMS unit provides tempera­
ture-based protection. 

Look closely and you will see that true 
rotor protection is not provided by most 
of the competitive relays sold for 
medium voltage motor protection, even 
the microprocessor-based relays. 
SAMMS-MV units give you this and lots 
more. Both SAMMS-LVTM and MV 
models give you all of the protection 
functions your motors need, such as 
current unbalance, jam, loss of load, and 
ground fault protection. Add in control 
logic and communications, and you'll 
agree there is nothing like the SAMMS 
system available from anyone else but 
Siemens. 

Control logic 

In addition to superior motor protection, 
the SAMMS system provides all of the 
control logic involved with most common 
starters. The SAMMS family includes a 
library of over 70 standard control circuits 
for across-the-line, reversing, two speed 
and reduced voltage starters. This capa­
bility saves you components, wiring, space 
and money. And because of its advanced 
capabilities, the SAMMS unit essentially 
functions as a dedicated Programmable 
Logic Controller (PLC) for your custom 
motor applications. The SAMMS family 
can accommodate virtually any motor 
starter configuration you require. 

Communications 

With all this information available in the 
SAMMS system, it makes sense to 
have the data available to your facility 
management system. The SAMMS 
system does just that with an optional 
communications capability. Outfitted 
with this communications capability, The 
SAMMS unit serves as a field level device 
for the Siemens ACCESS™ electrical 
distribution communications system. 

The ACCESS system links all of your 
electrical circuit control and protection 
devices and allows you to present this 
data on a local network monitor, a PC or 
your facility's host computer. On a local 
level, you can also access this electrical 
data using the Hand Held 
Communicator. It's JUSt another exam­
ple of how Siemens is using advanced 
technology to meet your needs. 
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Low Voltage Motor Control and Protection- SAMMS-LV 

SAMMS units are available in low voltage 
and medium voltage configurations. The 
low voltage models, SAMMS-LVX and 
SAMMS-LVE, include protection specifi­
cally tailored to your low voltage motors. 

l V motor protection 

SAMMS-LV units address the two 
concerns of low voltage motor opera­

tion: winding temperature and housing 
temperature. The SAMMS-LV motor 
model tracks the winding temperature 
and takes the motor off line when the 
maximum winding or housing tempera­
ture is exceeded. Winding temperature 
protection is especially important during 
starting operations because the high 
starting currents can quickly cause 
permanent damage due to excessive 
temperature. The SAMMS unit will also 
open the motor circuit when maximum 
housing temperature is exceeded. 

Far superior to the older bi-metal type 
of protection, the SAMMS unit will 
accurately track the critical temperatures 
even as the motor slowly cools off after 
a trip. This is a critical feature when the 
motor is stopped and no longer has the 
benefit of its cooling fan. And the 
SAMMS unit gives you a full range of 
starting times (Overload Classes) from 2 
to 23 seconds. 
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The SAMMS-LVE and LVX units were 
specifically designed with the modern 
motor control center (MCC) in mind. 
The low, compact profile case of the 
SAMMS device takes less room in an 
MCC pan than most conventional 
starter components. Plus the SAMMS 
device contains all of the pushbuttons 
and indicator lights needed to control 
the motor and indicate status including: 
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Motor current 

Motor FLC temperature 

• Running 

• Stopped 

• Current unbalance 

• Impending trip 

• Overload trip 

• Incomplete starting sequence 

• External trip I alarm 

• Ground fault trip I alarm 

• CPU fault 

All pushbuttons and indicators are pro­
tected with dirt and oil resistant con­
struction. 

Extended protection 

In addition to the all-important winding 
temperature protection, SAMMS-LV 
units can provide: 

• Current unbalance protection 

• Ground fault protection or alarm 

• Process current alarm 

• Jam protection 

• Loss of load protection or alarm 
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Hand Held Communicator 

The Hand Held Communicator (HHC) 
gives the user immediate access to the 
data within the SAMMS unit The HHC 
plugs into the front of the SAMMS unit 
and with its LED display, keypad and 
user-friendly routine, you can interface 
33 different functions. (A complete list 
of these functions is found in the table 
on page 1 0.) 

The HHC can be used as a portable 
device to enter information or read data. 

Class23 
Class 15 
Class 10 
Class 5 

Superior protection 

SAMMS-LVX and LVE provide your low 
voltage motors with a level of protection 
that will change the way you think about 
motor circuits. In addition to all of the 
above functions, you also have the 

benefit of a dedicated PLC. With this 
superior technology, SAMMS-LV units 
can address all your low voltage motor 
protection needs. 
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Mediu m Voltage Motor Control and Protection- SAMMS-MV 

Your medium voltage motors represent 
a large capital investment and deserve 
the best protection available. And 
SAMMS-MV is the best product to 
provide that protection. Not only will you 
have all of the functions the low voltage 
SAMMS unit is famous for, you'll also 
have rotor protection. 
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The rotor's special needs 

Looking at the typical medium volt­
age starting curve, you'll see that 
the rotor temperature races to its 
maximum limit at a rate much faster 
than that of the stator winding. 
Because rotor failure is the domi­
nant failure mode when starting 
medium voltage machines, this 
overheating characteristic of the 
rotor is the medium voltage motor's 
Achilles' heel. 

Yet most competitive motor protec­
tion relays on the market today offer 
inadequate rotor protection or none 
at all. SAMMS-MV models provide 
true rotor protection. SAMMS-MV 
units not only do the same superior 
job as SAMMS-LV units of tracking 
stator and housing temperatures, 
but they also determine the rotor 
temperature. Look at the graph of a 
typical motor's operation. The rotor 

temperature must be taken into 
account especially during starting, if 
you're serious about protecting your 
medium voltage motor investment. 

Some other motor relay manufacturers 
claim to monitor the rotor temperature 
through "inference." That is, they ask 
you to put an RTD in the stator, and 
they infer that the rotor temperature is 
proportional. RTDs cannot respond quick­
ly enough to save the rotor of a large 
machine, especially during starting. 
Further, RTDs are susceptible to failure. 
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Medium voltage controllers (MVCs) 

Just like the SAMMS-LV unit the 
SAMMS-MV medium voltage protection 
and control unit is housed in a compact, 
low profile case. With SAMMS-MV 
units, you do not need a separate 
compartment JUSt to house the 
protective relays. With a SAMMS-MV 
unit in the low voltage compartment of 
each controller, you save space in your 
MVC lineup. 

SAMMS-MV units have the same 
dedicated PLC capability as the 
SAMMS-LV unit. This means that all of 
the space, wiring and control component 
savings are yours in medium voltage as 
well. No other single relay or protection 
device on the market today can give you 
the combination of protection and control 
you get with SAMMS-LV and SAMMS­
MV units. 
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Compare and see the difference 

No competitive product offers the 
combination of temperature-based 
protection and dedicated control logic 
incorporated in the SAMMS family. First 
of all, there is no other protective device 
that uses a motor temperature model 
quite like the SAMMS products. And 
what other device provides true rotor 
protection? Can you afford to let your 
medium voltage machines operate 
without them? 

The SAMMS system is more than just 
a relay. No protective relay alone also 
gives you the control logic capability of 
the SAMMS-MV. With over 40 standard 
medium voltage starter circuits in a 
library ready to download into your 
SAMMS-MV unit, it's easy to 
appreciate the power of this truly 
unique system. 

Communications 

Like all SAMMS products, the SAMMS­
MV unit can be configured to be a field 
level device for Siemens ACCESS 
electrical distribution communications 
system. The ACCESS system can link 
all of your electrical distribution and 
protection equipment into one 
convenient network supplying the 
data you need to operate today's 
industrial and commercial 
installations. 
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Configuring SAMMS-LV and SAMMS-MV Units 

SAMMS-LVE and SAMMS-MVE units 
are tailored to the needs of across­
the-line non-reversing applications. 
SAMMS-LVX and SAMMS-MVX units 
are programmable to provide the 
control logic for all common starter 
arrangements, including: 

• across-the-line, non-reversing 

• across-the-line, reversing 

• two-speed, two-winding 

• two-speed, one-winding, constant or 
variable torque 

• two-speed, one-winding, constant 
horsepower 

• reduced-voltage, autotransformer 

• reduced-voltage, reactor 

Each one of the above starter types 
can be further modified to include the 
following control configurations: 

• local two-wire 

• local three-wire 

• local two-wire, remote two-wire 

• local three-wire, remote two-wire 

Control Type Starter Type 

FVNR FVR 

Local 2-Wire • • 

Local 3 Wire • • 

Local 3-Wire Remote 2 Wire • • 

Local/Remote 2-Wire • • 

Local/Remote 3-Wire • • 

Local/Remote 3-Wire 
Electrically Interlocked 

• • 

Remote 2 Wire • • 

Remote 3-Wire • • 
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• local three-wire, remote three-wire 

• remote two-wire 

• remote three-wire 

For a complete description of each of 
the starter arrangements and control 
arrangement combinations, ask your 
local Siemens Sales representative for 
the SAMMS Standard Circuit Manual. 

The logic for all of the standard "across­
the-line" starter combinations is pre­
loaded into the SAMMS-LVE and the 
SAMMS-MVE models. The desired circuit 
is selected using the HHC to set the F1 
function code for the appropriate across­
the-line circuit number. Alternatively, a 
custom circuit can be downloaded to a 
SAMMS-LVE or SAMMS-MVE unit If one 
of the standard across-the-line circuits is 
utilized, the SAMMS-LVE and SAMMS­
MVE devices can be fully configured 
using the hand-held communicator. 

The logic for the full capability SAMMS­
LVX and SAMMS-MVX models can be 
downloaded from a PC or laptop com­
puter using an optional software package. 
This capability allows the user to make 
changes in the motor control arrange­
ment without the customary re-wiring 
and heater replacement necessary with 
older bi-metal and discrete control and 
protection components. This, along with 
the rest of the programmable features, 
gives the user maximum flexibility. 

Setting function configurations 

The real beauty of the SAMMS unit is 
its ability to match your motor installa­
tion exactly. Through the Hand Held 
Communicator you can enter the exact 
parameters for high and for low speed 
overloads, full load current for high and 
for low speed operation, service factor, 
overload trip class, timer settings, process 
current alarm setpoint and the activation 
of different non-overload protection 
functions. And you can change these 
settings in the field with the same ease 
as your system changes. This ability to 
match the initial installation and be 
quickly adapted to system changes 
means your protection is maximized 
and your downtime is minimized. 

Custom circuit programming 

There may be an occasion when the 
standard control logic circuits need 
slight modification or a totally new 
control logic circuit. The SAMMS unit 
has the capability of being custom­
programmed using standard ladder logic 
symbols and software. A PC equipped 
with this optional software is used to 
develop the desired logic diagram which 
is then down-loaded into the SAMMS 
unit through the connector on the front 
of the device. 

Siemens offers an IBM compatible soft­
ware program that includes over 70 
standard control circuits and the ability 
to download them into the SAMMS unit. 
Siemens also offers an IBM compatible 
software package that allows the exact 
motor parameters and control circuits as 
originally specified to be downloaded in 
the field. 

2 Speed 1 Winding Constant 2 Speed 1 Winding Autotransformer RVA Reactor RVA 
. or Variable Torque ConstantHP 

• • • • . .  

• • • • 

• • • • 

• • • • 

• • • • 

• • • • 

• • • • 
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Remote Communications 

The ACCESS electrical distribution 
communication system 

The ACCESS system from Siemens 
gives you an effective way to centrally 
mon1tor and control your entire electrical 
distribution system. With the ACCESS 
system, a wealth of information to 
assist with troubleshooting, preventive 
mamtenance, cost allocation and 
facilities planning is always right at your 
f1ngert1ps. Armed with this information 
you're better prepared than ever befor� 
to minimize energy consumption costs 
and to take a proactive approach in 
anticipating problems. 

As the intelligence behind your electrical 
distribution monitoring , the ACCESS 
system collects vital data from "smart " 
field level devices- circuit breakers 
trip units, meters and protective relays, 
1nclud1ng SAMMS-LV and SAMMS-MV 
units- throughout your facility and stores 
and processes the data at a central host 
computer. Now, the answers about 
what's happening to load levels, where 
power is being consumed, what's 
causing peaks, and when, where and 
why a circuit breaker or controller has 
tripped are just a few keystrokes away. 

Two of the key advantages of the ACCESS 
communications system are flexibility 
and expandability. No two ACCESS 
systems are alike. You choose which 
communicating devices make the most 
sense for your facility requirements­
perhaps a Sensitrip® Ill equipped molded 
case circuit breaker connected in series 
by a simple twisted pair to a multiplexer, 
a SAMMS un1t and a Power Monitor™ 
display and monitoring unit. At the top 

of the system is a host computer with 
software customized to display critical 
operating information in forms that are 
most useful to your operators and 
maintenance technicians. 

Then, as your communications needs 
grow, so can your ACCESS system. In 
fact the ACCESS host computer is 
designed to monitor an electrical 
system including up to 2,000 field 
devices. Plus, the open protocol of 
ACCESS means you can select any 
S1emens smart trip unit power meter 
m protective relay and know that they 
will be able to communicate with other 
Siemens devices when you're ready. 

Communications via your PC 

For electrical systems that require com­
munications capabilities on a smaller 
scale, Siemens offers two solutions: 

• Our exclusive SIEServe™ software, 
us1ng your existing PC. Sl EServe 
software is a Windows™-based 
application designed to retrieve and 
display real-time data from up to 
128 devices such as SAMMS units 
smart Siemens trip units, power 

' 

meters or relays. 

• Our Win PM™ software is a 
Windows-based application offering 
all of the features of the SIEServe 
software, plus custom graphics, 
trend analysis, harmonic analysis. 
waveform capture, alarming, event 
logging and manual control. 

Both the SIEServe and WinPM software 
packages support direct connection to 
devices via serial ports, or dial-up or 
rad1o modems. For a limited time, the 
SIEServe software program will be 
supplied with the purchase of any 
communicating device at no additional 
charge. Contact your local Siemens 
Sales office for availability. 
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Catalog Number System 

SAMMS Functions 
Function Number Function 

FO Ambient temperature 
F1 Control circuit number 
F2 Size for overload No. 1 
F3 Size .for overload No. 2 {low speed} : 

F4 Full load current for OLR No. ·1 
F4A 5A CT orimarv current (if used) 
F5 Full load current for OLR No. Z 

F5A 5A CT primary current {if used) 
F6 Service Factor 

F6A Motor tvoe 
F7 Overload trio class (2 thru 23) 

F7A Cold stall time 
FS Automatic reset 
F9 Phase unbalance 

F10 Time to restart 
F11 Emergency restart 
F12 Ground fault protection or warning 

F12A Ground fault pickup current 
F13 Timer No. 1 
F14 Timer No.2 
F15 Motor current 
F16 Last trip current 
F17 Percent unbalance current 
F18 Total elapsed run-time on motor 
F19 Total number of motor starts 
F20 Number of overload trips 
F21 Reset motor data 
F22 Set orocess current warning 
F23 Jam protection 

F23A Jam pickup current 
F24 Loss of load protection or warning 

F24A Loss of load pickup current 

SAMMS MVX SAMMSMVE 
• 

.

. · 
• • . 
• • 
• · . · .. 
• • 
• • 
• 

• 

• • . . 

• • 
• • 
• • 
• 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• 

• 

• 

• 
• 

SAMMS.LYX. 
Cc\ : ... ).,

•: .. >"'''
· ' 

; ···::.:;:. '\,:><-' 
.. , ·.· : .. :.···· 3-�;;:r�, 

·.:·· . ..... .•. ····,.:�:::. 
�: > · )rt ;:'>''T! 

· ti{.�.<:• { •r 

�- '· : • : . .  :\. 
•; : >•: 

:. . ·. · .. :• : 
. . · 
• 

·.·· • .: ·•::· .. • 
• 
• 
• 
• 
• 
• 
• 

.. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

F25 Motor winding temp. as % of full load temp. • • • 
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F26 Baud rate 
F27 Address 

Catalog Number 
SAMMS Model Numbers 

SAM4-SAMMS·LVE 
SAM5- SAMMS·LVX 
SAM&- SAMMS·MVE 
SAM7-SAMMS·MVX 

SAM5 
Configuration 

Control Type 
L- Local and/or Remote Control 

Almm Clltlla!liS.tonliguration 
(SAMMS-LVX ami MVX Onlyl 

0-None 
1-NoonallyCiosad Contacts{N.C.) 
2-Noonally Open Contacts !N.O.) 

Alann Contacts Output 
{SAMMS·LVX and MVX Only) 

A- Any of the Below 
8 -Impending Trip 
C- Overload Trip 
D- External Trip 
E- Ground fault 
F- None 

LossofVollaae 
(SAMMS-LVX ami aiVX Only) 

L -loss of Voltage Ridethrough 
0-None 

Ground Fauh 
G- Ground fault Protection 
0-None 

Conlrol CircuitNamller 

• • • 
• • • 

Control Cin:uitNumberloadedatfactory 1--------------..1 
0-None 

SAMMS LVE 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

• 

• 

• 
• 
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Guide Form Specification 

The following specification can be added 
to the appropriate section of your motor 
control equipment specifications to 
guarantee that important features and 
functions of the SAMMS system are 
provided. 

Each motor controller shall be provided 
with a microprocessor-based motor 
control and protection device. Motor 
protection shall be based on the 
calculated temperatures of the stator 
winding and housing (for low voltage 
motors) or stator winding, rotor and 
housing (for medium voltage motors) 
as a function of the motor RMS current 
and the motor cooling and heating time 
constants. The minimum acceptable 
repeatable accuracy level for overload 
protection shall be plus or minus 1 %  
during motor starting and running condi­
tions. The following motor protection 
features shall be provided. 

• Flexibility to change the motor 
protection settings without replacing 
heater elements. 

• Eliminate nuisance tripping by 
allowing the maximum number 
of motor starts without damage 
to the motor insulation. 

• Motor lockout on thermal 
overload trip. 

• Phase loss and phase unbalance 
protection. 

• Impending trip alarm. 

• Choice of Overload Classes 2 
through 23 (in one second intervals) 
to match the motor characteristics 
and provide stall protection. 

• (Optional) Process current (load) alarm 

• (Optional) Mechanical jam protection 

• (Optional) Undercurrent/loss of load 
protection or alarm. 

The device shall offer programmable 
control logic. Local control devices such 
as timers, control relays, pushbuttons 
and selector switches shall be replaced 
by software and the standard push­
buttons and lights on the device 
control panel. 

Diagnostic LEOs shall provide visual 
indication of the condition of the 
controller and the motor including 
current phase unbalance, impending 
trip, overload trip, external trip, 
incomplete sequence, CPU failure, 
ready (control power) and ground fault. 
A reset/test button shall be provided 
to allow resetting and testing of the 
overload function as well as testing 
the control panel LEOs. 

A hand-held communicator shall be 
furnished with each order. The hand­
held communicator shall provide access 
to configure changes to motor data 
functions and shall allow display of 
statistical motor data and currents. 

Statistical motor data including the 
elapsed motor running time, number 
of starts, number of overload trips and 
current at the last trip, shall be stored 
in the microprocessor's memory shall 
be accessible using the hand-held 
communicator. 

(Optional) RTD temperature inputs for 
monitoring purposes (for medium 
voltage motors) shall be provided to trip 
the motor when any RTD exceeds the 
allowable temperature. 

The following options shall be provided: 

• Backup software: (standard) 

Include an IBM compatible soft­
ware package to allow the exact 
motor parameters and control 
circuits as originally specified from 
the factory to be downloaded into 
a spare SAMMS unit to backup 
multiple applications in the field. 

• Standard circuit software: (optional) 

Include an IBM compatible soft­
ware package to allow selection 
from over 70 standard control cir­
cuits and the ability to download 
the selected circuit and motor 
parameters in the field. 

• Custom circuit software: 

Include a PC compatible software 
package that can allow development 
of customized control circuits and 
the ability to download a control 
circuit and motor parameters in 
the field. 

• Provisions for communications to a 
host computer or the Power Monitor 
panel using the ACCESS electrical 
data communications system. 

The microprocessor-based protection 
and control device shall be Siemens 
Advanced Motor Master System 
(SAMMS-LVE, SAMMS-LVX, SAMMS­
MVE or SAMMS-MVX) or engineer­
approved equal. 

Siemens Energy & Automation 
Technology that serves the customer. 
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Siemens Energy & Automation Sales Offices 

Alabama Florida Iowa Mississippi Ohio Texas 

Birmingham Ft. Lauderdale Davenport Jackson Cincinnatti Austin 
(205) 879-7030 (305) 484-3888 (319) 359-1357 (601) 936-9360 (513) 398-9288 (512) 892-0278 
Mobile Fort Myers Des Moines Cleveland Dallas 
(205) 621-0822 (813) 656-3605 (515) 280-1614 Missouri (216) 642-0701 (214) 247-4481 

Montgomery Jacksonville Kansas City Columbus Fort Worth 
(205) 271-4486 (904) 363-0087 Kansas (913) 491-3740 (614) 766-2204 (817) 838-9770 

Miami Kansas City St. Louis Dayton Houston 

Alaska (305) 592-4106 (913) 491-3740 (314) 567-3900 (513) 279-0458 (713) 690-3000 

Anchorage Orlando Wichita Sunrise Beach Toledo Lubbock 

(907) 346-2489 (407) 894-7771 (316) 942-1409 (314) 374-2737 (419) 893-7197 (806) 892-2354 
Tampa Wooster McAllen 

Arizona (813) 287-2356 Kentucky Nebraska (216) 262-3268 (21 0) 687-2072 

Phoenix West Palm Beach Louisville Omaha San Antonio 

(602) 944-7900 (407) 683-5185 (502) 426-4647 (402) 397-1940 Oklahoma (21 0) 377-3292 
Oklahoma City 

Arkansas Georgia Louisiana Nevada (405) 235-7515 Utah 

Little Rock Atlanta Baton Rouge Las Vegas Tulsa Salt Lake City 

(501) 661-9008 (404) 458-4353 (504) 293-6874 (702) 734-1 022 (918) 665-1806 (801) 266-9612 
Macon New Orleans 

California (912) 743-8994 (504) 837-8500 New Hampshire Oregon Virginia 

Fresno Savannah Shreveport Manchester Eugene Richmond 

(209) 264-5018 (912) 354-5092 (318) 424-0720 (603) 626-0701 (503) 683-2111 (804) 288-8311 

Los Angeles Portland Roanoke 
(714) 979-6600 Hawaii Maine New Jersey (503) 635-6700 (703) 982-2776 
Sacramento Honolulu Portland Warwick Virginia Beach 
(916) 631-9433 (808) 591-8133 (207) 854-0021 (401) 732-9966 Pennsylvania (804) 486-0174 ·� San Diego Philadelphia 
(619) 569-8015 Idaho Maryland New Mexico (21 5) 646-3800 Washington 
San Francisco Boise Landover Albuquerque Pittsburgh Seattle 
(51 0) 429-1200 (208) 342-6852 (301) 459-2044 (505) 881-1611 (412) 788-8060 (206) 828-6600 
Stockton York Spokane 
(209) 478-9596 Illinois Massachusetts New York (717) 854-9776 (509) 325-2582 

Chicago Andover Albany Tacoma 
Colorado (708) 310-5900 (508) 685-6077 (518) 482-0790 Rhode Island (206) 922-4265 
Colorado Springs Peoria Springfield Buffalo Providence 
(719) 473-7880 (309) 688-8729 (413) 562-7994 (716) 834-3815 (401) 943-6990 Washington, D.C. 
Denver Worcester Long Island (301) 459-2044 
(303) 694-3770 Indiana (508) 792-4566 (516) 484-3590 South Carolina 
Ft. Collins Evansville New York Charleston Wisconsin 
(303) 223-2712 (812) 422-9193 Michigan (800) 677-1125 (803) 884-9646 Green Bay 

Fort Wayne Detroit Syracuse Columbia (414) 336-1144 
Connecticut (219) 483-6999 (313) 253-1 000 (315) 453-3780 (803) 254-7095 Milwaukee 
Wallingford Indianapolis Grand Rapids Greenville (414) 774-9500 
(203) 265-5003 (317) 848-5500 (616) 530-9777 North Carolina (803) 288-3490 

South Bend Charlotte Canada 
(219) 232-6050 Minnesota (704) 536-1201 Tennessee Mississauga, 

Minneapolis Greensboro Chattanooga Ontario 
(612) 942-8888 (919) 852-1758 (615) 267-7412 (416) 564-1995 

Raleigh Johnson City Pointe Claire, 
(919) 782-3365 (615) 282-2718 Quebec 
Wilmington Knoxville (514) 695-7300 
(919) 313-0034 (615) 690-5172 Vancouver, 

Memphis British Columbia 
North Dakota (901) 761-2123 (604) 321-8687 
Bismarck Nashville 

(701) 258-9555 (615) 367-9403 International 
Fargo TLX: 822024SEA 

Siemens Energy & Automation, Inc. (701) 293-7709 IBU UF 
P.O. Box 29503 Fax: (404) 751-2496 

Raleigh, NC 27626-0503 Phone: (404) 751-2291 �� 
© 1994 S1emens Energy & Automation, Inc. All rights reserved. Bulletin SG-91 09 20M494GA Pnnted in U S A. 
SIEMENS is a regrstered trademark of Sremens AG. 
Sens1tnp IS a reg1stered trademark of Stemens Energy & Automation, Inc 
SAMMS, SAMMS-MV, SAMMS-LV, ACCESS, Isolated Multr-Drop, WrnPM and 
SIEServe are trademarks of Siemens Energy & Automation, Inc 
Windows IS a trademark of Mtcrosoft Corporation. 
IBM 1s a registered trademark of International Bus1ness Machtnes, Inc. www . 
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