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Extend motor life with
Siemens Advanced Motor Master System.

When a motor dies young, you
lose more than just the motor. You
lose time. A little time can mean a
lot of money.

Why risk downtime on prema-
ture burnouts? Now you can signifi-
cantly enhance the protection of your
motors. Siemens Advanced Motor
Master System — SAMMS —isa major
advancement in motor protection
technology.

SAMMS isa UL recognized user-
programmable motor controt and
protection device. A selection of three
models provides reliable, fiexible,
affordable protection for all NEMA/
EEMAC-size low-voltage motors,
from 310 540 amps.

A compact system with pro-
grammable control logic, SAMMS
can replace a maze of timers, control
relays, pushbuttons, selector
switches, and pilot lights. The system
consists of a current transformer and
a control power transformer with a
12V secondary, a microprocessor-
based controller and a hand-held
communicator.

With SAMMS, you get advanced
motor protection, fast installation,
real-time metering, visual diagnos-
tics, early alert and communications
capabilities. Without SAMMS, you
get more motor failures, more down-
time, and wasted manpower.

The arc furnace, (opposite
page) where temperatures can reach
3100°F, is served by a motor utilizing
SAMMS control. To work in this en-
vironment, SAMMS must beimmune
to severe electromagnetic and radio
interference.

Advanced protection,
accurate to +/- 5%.

SAMMS’ motor model contin-
uously calculates the winding tem-
perature based on the motor RMS
current and the motor cooling and
heating time constants.

The model also offers a selection
of class 2 through class 23 overload
protection curves, allowing SAMMS
to precisely match a motor's char-
acteristics. Combined with the
temperature emulation feature, this
eliminates nuisance tripping and
reduces exposure to excessive tem-
peratures. So your motors perform
better —and last longer. SAMMS is
packed with other innovations to opti-
mize a motor's performance and
maximize its life.

Examples:

Overload protection accuracy
of +/- 5%, a vastimprovement of
conventional methods, allows more
precise sizing of motors to loads.

Motor starts are inhibited until
the motor has cooled to a safe tem-
perature — yet the start inhibit can be
overridden in emergencies if desired
using the hand-held communicator.

SAMMS detects jams, loss of
load, phase loss or unbalance, and
provides process current warning.
Depending on the condition and its
magnitude, SAMMS will provide
advance warning or shut down
the motor.

Maximum motor winding temperature

Motor temperature
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Motor Condition Current Temperature

1) Starting Inrush current Rapid temperature rise

2) Running Running current Slow increase to steady

o state running temperature

3) Overload trip Rapid riseincurrent  Rapid temperature rise

4) Tripped None Slow cooling

5) Starting Inrush current Rapid temperature rise

6) Running Running current Slow decrease to steady

state running temperature



Complex control
made simple.

SAMMS is smart. It features a
built-in microprocessor to replace
over 34 conventional devices, such
as timers, overload relays, push-
buttons and selector switches. Less
clutter means maintenance is much
easier.

Installation is simplified, too. And
you'll enjoy superb flexibility. With
SAMMS’ programmable logic con-
trol, custom-designed control circuits
can be loaded into the micropro-
cessor's memory — at the factory or
on site. In fact, Siemens already has
an extensive library of control circuits
ready to meet your motor control
requirements.

Ifyour requirements change, the
program can be changed. There's
no reordering delays, rewiring errors,
or changing heater coils.

With optional software you can
develop your own highly specialized
circuits or modify existing ones. The
IBM-compatible package is remark-
ably powerful and user-friendly. No
special training is required.

SAMMS can accept four remote
inputs and is compatible with all PLCs
having a 120-volt input signal. The
unit's front panel can be configured
for remote or local control.

Trouble Shooting
in a flash

Eight diagnostic LEDs provide
visual indication of these conditions:

* Current Phase Unbalance LED

flashes between 20 and 40% current
unbalance. Remains ON at greater
than 40% current unbalance.

* Impending Trip LED flashes between
100 and 110% of full load current.
Remains ON at greater than 110%
of full load current.

i

* Overload Trip LED flashes when
overload reset is prohibited.
Remains ON after an overload trip.

* External Trip LED flashes for loss
of load warning or process current
warning. Remains ON for mechan-
ical jam trip or loss of load trip.

* CPU Fault LED indicates CPU fault
condition or low voltage.

* Ready LED remains ON when con-
trol power is available.

* Incomplete Sequence LED indi-
cates command to contactor was
not completed.

* Ground Fault LED flashes for
ground fault warning. Remains ON
for ground fault protection.
Remains OFF ifground fault option
is not purchased.

How to get your
motors in hand.

SAMMS’ hand-held communi-
cator provides access to 25 motor
control and protection functions.
The hand-held communicator can
be used any time by your technician
to enter changes to the motor data
functions.

Virtually no special training is
needed to use the hand-held com-
municator. Removing the unit after
loading SAMMS with data assures
security of motor settings.

SAMMS also stores statistical
information in the microprocessor’s
memory. With the hand-held com-
municator, you can access a motor's
elapsed running time, number of
starts and number of overload trips.
This statistical motor data permits
more effective preventive mainte-
nance and scheduling of downtime.




Two-way communications.

SAMMS can be an integral part
of ACCESS, an open-protocol local
area network. ACCESS links elec-
trical metering and protection devices
with the Host PC computer. The result
is an electrical distribution commun-
ication system that monitors your
entire facility.

Through ACCESS, SAMMS
can receive and send data to other
devices, such as a power monitor
panel, a local display or a host com-
puter. This means you can monitor
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and control motors from any cen-
tralized location.

Your choice of three models.

SAMMS 1 provides plenty of
motor protection at an affordable
price. This model's ease of installa-
tion and special features make it a
competitive value.

SAMMS 2 combines motor
diagnostics for preventive mainte-
nance programs with the protection
features necessary for long motor life.

SAMMS 3 has advanced fea-

tures designed for critical applications
where downtime causes unaccept-
able losses.

Whichever model you select,
you'll have the flexibility to make
last-minute adjustments, because
SAMMS can be reprogrammed on
line in just a few minutes.

Function

SAMMS 3 | SAMMS 2 | SAMMS 1

F1 Control circuit number

F2 NEMA size

F3 NEMA size for low speeds

F4 Fullload currentfor OLR No. 1

F5 Full load current for OLR No. 2

F6 Service factor

F7 Overload trip class

F8 Automatic reset

F9 Phase unbalance

F10 Time to restart

F11 Allow restart

F12 Ground fault protection

S| < | | | XXX | XX XX XX XX

(6)

F13 Timer No. 1

F14 Timer No. 2

F15 Motor Current

F16 Trip current

F17 Percentage unbalance current

F18 Total elapsed time on motor

F19 Total number of starts

F20 Number of overload trips

F21 Reset motor data
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F22 Set process current warning

F23 Jam protection

F24 Loss of load warning

F25 Calculated motor winding

temperature
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(1) Choice of Class 2 thru 23 protection

(2) Choice of Classes 5, 10, 15, 20 protection

(3) Choice of Class 10 or 20 protection

(4) Displays average phase current or any of the three phases

(5) Displays the average phase current
(6) Optional {(disabled if not specified)



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
SAMMS 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 temperature
of the motor windings as a function
of the motor RMS current and the
motor cooling and heating time con-
stants. The minimum acceptable
accuracy levelfor overload protection
shall be plus or minus 5% during
motor starting and running condi-
tions. The following motor protection
features shall be provided:

* 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 Class 10 or 20, (optional)
Class 5, 10, 15 and 20, or (optional)
Class 2 through 23 (in one second
increments) overload protection
curves to match the motor character-
istics and provide stall protection.

* {Optional) Process current (load
current) alarm.

* (Optional) Mechanical jam
protection.

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

The device shall offer program-
mable control logic. Local control
devices such astimers, control relays,
pushbuttons and selector switches
are replaced by software and the
standard pushbuttons and lights on
the device control panel.

Diagnostic LEDs shall provide
visual status of the condition of the
controller and the motor including
current phase unbalance, impending
overload trip, overload trip, external
{rip, incomplete sequence, CPU fail-
ure, ready (control power) and (op-
tional) 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 LEDs.

{Optional) Statistical motor data
including the elapsed motor running
time, number of starts and number
of overload trips, are stored in the
MICroprocessor's memory and are
displayed using the hand-held com-
municator. The hand-held communi-
cator can also be used as an amp
meter to display the average phase
current, or {optional) the average of
all three-phase motor currents.

The following optional features
shall be provided:

» Ground fault protection.

* Voltage interrupt ride through (up
to one second).

* Include an IBM compatible soft-
ware package to allow development
of customized control circuit logic
diagrams.

* Provisions for communications to
a hostcomputer or the power moni-
tor panel using the ACCESS local
area network.

* Overload alarm contact.

The microprocessor-based
protection and control device shall
be Siemens Advanced Motor Master
System: (SAMMS 3) (SAMMS 2)
(SAMMS 1) or engineer-approved
equal.
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SAMMS Technical
Specifications

1. Current Ranges

Current
Settings Size
03- 15 1A
12- 6.0 1B
48- 240 1C
10.0- 36.0 2A
10.0- 45.0 2B
20.0- 90.0 3
40.0-135.0 4
80.0-270.0 5
160.0-540.0 6

2. Control Power Specifications
Unit powered by 12Vac (+10%/
-15%) supply
Control circuit inputs and outputs
are 120Vac (+10%/-15%)
Power requirements:

* 4AVA
Frequency:

» 60 Hertz

3. Motor Controller Specifications
Inputs:

« 6 Pushbuttons

» 4 Remote inputs
Qutputs;

» 3 Coil drivers

« 3 Light bars

» 1 Qverload alarm

» Relay (optional)

Overload test button/reset button
Incomplete sequence confirmation
time:

1 second
Software-configurable control
devices.

Timers:

e 4
Timing range:

« 1—200seconds (Timer1and 2)

« 1 second (Timer 3)

« 30 seconds (Timer 4)

Timer auxiliary contacts:
« |nstantaneous contacts
« Timed contacts

Control relays:

*8
Auxiliary contacts:

* Instantaneous contacts
Access local area network compatible
Loss of voltage ride-through time
period:

* 900 milliseconds
RMS current sensing

4. Overload Specifications
Qverload classes:

« 22 (Range: 2-23. 1 second

increments)
Trip characteristics:

« Tripping time at 6 x lrLc equals
95% (+5%, -10%) of the over-
load class

* Tripping at 1.5 x lrLc Within 2
minutes for warm condition for
all classes

* Tripping threshold is 1.1 +/-
0.05 x lgLc for motors with 1.00
service factors and 1.2 +/-
0.05 x lpLc for motors with 1.15
service factors

« Tripping time at1.15x lr.c £20
minutes

Mechanical jam protection:

« Sudden increase to twice the
value of the motor running cur-
rent and exceeding 200% of
leLc in 350 milliseconds

Loss of load protection:

« Sudden decrease to 50% of
motor running currentin 350
milliseconds

Process current warning:

« Settable from 0 to 100% of lrLc
Accuracy:

« +/- 5% of overload trip curve
values
Phase unbalance protection:

* Response time: 21 second

» Shifted trip threshold value at
40% phase unbalance

Equipment Ground Fault Protection

* Pickup time: 1 second
« Pickup current:

Size Current

1A 1.5amps
1B 5.0amps
1C 5.0 amps
2A 10.0 amps
2B 10.0 amps
3 10.0 amps
4 10.0amps
5 10.0 amps
6 20.0 amps

Motor Size (FLC)  Tripthreshold
Oto 2.5 1.1 xlfc
2610 40.0 Ixlpc
41.01t0240.0 8xlrc
>240.0 T xlre

5. Statistical Data Display
Specifications
Elapsed motor running time x 10
in hours
Range:
« 0.0 10 65,536 (655,360 hours)
Increments:
« 1 hour
Number of motor starts x 10
Range:
« 0.0 t0 65,536 (655,360 starts)
Increments:
+ 1 operation
Number of overload trips
Range:
+0.010 9999
Increments:
* 1 trip
6. Dimensions

SAMMS —6.25"W x 6.00"H x
2125"D

Hand-held communicator—
3.15"Wx5.7""Hx 1.375"D

7. Environments

Operating temperature range:
¢-25degCto +70deg C

Storage temperature:
«-40deg Cto +85deg C
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Siemens Energy & Automation Sales Offices

Alabama Florida lowa Missouri Chio Texas

Birmingham Ft. Lauderdale Davenport Kansas City Cincinnati Austin

(205) 879-7030 (305) 484-3888 (319) 359-1357 (913) 491-3114 (813) 891-8717 (512) 443-7822

Mobile Fort Myers Des Moines St. Louis Cleveland Dallas

(205) 928-0822 (813) 656-3605 (515) 280-1614 (314) 567-3900 (216) 642-0701 (214) 247-4481

Montgomery Jacksonville Columbus Fort Worth

(205) 271-4486 (904) 396-3214 Kansas Nebraska (614) 766-2204 (817) 735-1947
Miami Kansas City Omaha Toledo Houston

Alaska (305) 592-4106 (913) 491-3114 (402) 397-1940 (419) 893-7197 (713) 681-5001

Anchorage Orlando Wichita Wooster McAllen

(907) 346-2489 (407) 894-7771 (316) 942-1409 Nevada (216) 262-3268 (512) 687-2072
Tallahassee Las Vegas San Antonio

Arizona (904) 422-2885 Kentucky (702) 739-7900 Oklahoma (512) 824-7421

Phoenix Tampa Louisville Oklahoma City

(602) 944-7900

Arkansas
Little Rock
(501) 661-9008

California
Fresno

(209) 264-5018
Los Angeles
(714) 979-6600
Sacramento
(916) 631-9433
San Diego
(619) 569-8015
San Francisco
(415) 429-1200
Stockton

(209) 478-9596

Colorado
Colorado Springs
(719) 260-0297
Denver

(303) 694-3770

(813) 287-2356

West Palm Beach

(407) 683-5185

Georgia
Atlanta

(404) 458-4353
Macon

(912) 743-8994
Savannah
(912) 354-5092

Hawaii
Honolulu
(808) 533-7135

Idaho
Boise
(208) 342-6852

Ilinois
Chicago

(708) 330-4320
Decatur

(217) 875-5330

(502) 426-4647

Louisiana
Baton Rouge
(504) 293-6874
New Orleans
(504) 885-3622
Shreveport
(318) 424-0720

Maine
Portland
(207) 854-0021

Maryland
Landover
(301) 459-2044

Massachusetts
Boston

(508) 658-0142
Springfield

(413) 562-7994
Worcester

(508) 792-4566

New Hampshire
Manchester
(603) 623-6264

New Jersey
Union
(201) 687-7672

New Mexico
Albuquerque
(505) 881-1611

New York
Albany

(518) 482-0790
Buffalo

(716) 834-3815
Long Island
(516) 759-2325
New York (metro)
(212) 736-2640
Syracuse

(315) 453-3780

North Carolina

(405)235-7515
Tulsa
(918) 665-1806

Oregon
Eugene
(503) 683-2111
Portland
(503) 635-6700

Pennsylvania
Erie

(814) 456-5998
Philadelphia
(215) 646-3800
Pittsburgh
(412) 257-1040
York

(717) 854-9776

Rhode Island
Providence
(401) 943-6990

South Carolina

Utah
Salt Lake City
(801) 272-2090

Virginia
Richmond
(804) 288-8311
Roanoke

(703) 982-2776
Virginia Beach
(804) 486-0174

Washington
Seattle

(206) 828-6600
Spokane

(509) 325-2582

Washington, D.C.

(301) 459-2044

Wisconsin
Milwaukee
(414) 774-9500
Green Bay
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Ft. Collins Peoria Charlotte Columbia (414) 336-1144
(303) 223-2712 (309) 688-8729 Michigan (704) 536-1201 (803) 254-7095
Rockford Grand Rapids Greensboro Greenville Canada
Connecticut (815) 229-0092 (616) 247-7611 (919) 852-1758 (803) 288-3490 Mississauga,
Wallingford Detroit Raleigh Ontario
(203) 265-5003 Indiana (313) 597-7400 (919) 782-3365 Tennessee (416) 564-1995
Evansville Chattanooga Pointe Claire,
(812) 422-9176 Minnesota North Dakota (615) 267-7412 Quebec
Fort Wayne Edina Bismarck Johnson City (514) 695-7300
(219) 483-6999 (612) 829-1200 (701) 258-9555 (615) 282-2718 Vancouver,
Indianapolis Fargo Knoxville British Columbia
(317) 788-5500 Mississippi (701) 293-7709 (615) 690-5172 (604) 321-8687
Roseland Jackson Memphis
(219) 277-7040 (601) 936-9360 (901) 761-2123 International
Nashville
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