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A DANGER

Electrical equipment contains hazardous voltages and
high speed moving parts. Will cause death, serious
personal injury or equipment damage.

Always de-energize and ground the equipment, before
maintenance. Maintenance should be performed only by
qualified personnel. The use of unauthorized partsgn the repair
of the equipment or tampering by unqualified perserneliwill
result in dangerous conditions which willf*Cause “Severe
personal injury or equipment damage. cllow “all safety
instructions contained herein.

IMPORTANT

The information contained herein is general in nature and notintended for specific
application purposes. It does not relieve the userfefyresponsibility to use sound
practices in application, installation, operatien, . an@,maintenance of the equip-
ment purchased. Siemens reserves the right Ioymakeighanges in the specifica-
tions shown herein or to make improveménts atyany time without notice or
obligations. Should a conflict arise betweenthe general information contained in
this publication and the contents of drawifigs orSupplementary material or both,
the latter shall take precedence.

QUALIFIED PERSON

For the purpose of this mapualfagualified person is one who is familiar with the

installation, construction or 0peration,of the equipment and the hazards involved.

In addition, he has the following“gualifications:

(@) is trained and authorized t0 de-energize, clear, ground, and tag circuits
and equipment intacéordance with established safety practices.

(b) is trained in ihevpropef care and use of protective equipment such as
rubber gloves, hardfiat, safety glasses or face shields, flash clothing, etc.,
in accordancewithsestablished safety practices.

(c) is trained inkendering first aid.

SUMMARY
These instructions do not purport to cover all details or variations in equipment, nor to provide for every possible contingency
to be met in connection with installation, operation, or maintenance. Should further information be desired or should particular
problems arise which are not covered sufficiently for the purchaser’s purposes, the matter should be referred to the local sales
office:

ihe Gontents of this instruction manual shall not become part of or modify any prior or existing agreement, commitment or
relationship. The sales contract contains the entire obligation of Siemens Energy & Automation, Inc. The warranty contained
iMithe contract between the parties is the sole warranty of Siemens Energy & Automation, Inc. Any statements contained herein
do'hot create new warranties or modify the existing warranty.
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1 Introduction

1 Introduction

The SAMMS-MV electronic motor control and protection device
is designed and manufactured in accordance with the latest
applicable provisions of the National Electric Code, Underwriters
Laboratories Standards and Procedures, NEMA Standards, and
theNationalElectric Safety Code. You must thoroughly read and
understand this user’'s manual before you begin any work with
the SAMMS-MV device. Successful application and operation of
this equipment depends as much upon proper installation and
maintenance by the user as it does upon the careful design and
fabrication by Siemens.

The purpose of this instruction manual is to assist the user in
developing safe and efficient procedures for the installation,
maintenance, and use of the equipment.

Contact the nearest Siemens representative if any additional
information is desired.

A DANGER

Electrical equipment operates at high voltages.
When operated improperly, this equipment will
cause death, serious personal injury, and
property damage.

To avoid electrical shock, burns, and entanglement in
moving parts, this equipment must be installed,
operated, and maintained only by qualified persons,
thoroughly familiar with the equipment, instruction
manuals, and drawings.

Qualified Person

For the purpose of this manual and product labéls, a “Qualified
Person” is one who is familiar with the installation, construction
and operation of this equipment, and the_hazardssifivolved. In
addition, this person has the following qualificatiens;

e Training and authorization to energize, de*energize, clear,
ground, and tag circuits and eggipmentiifY accordance with
established safety practices.

¢ Training in the proper care and Use of protective equipment
such as rubber gloves, har@'hat; safety glasses, face shields,
flash clothing, etc., én acgordance with established safety
procedures.

e Training in rendering first aig,

Signal Words

The signal words “Danger”, “Warning”, and “Caution” used
in this manual indicate the degree of hazard that may be
encountered by the user. These words are defined as:

Danger—Indicates animminently Hazar@®us situation which,
if not avoided, will result in death or'serious injury.
Warming—Indicates an potentiallyfiazardous situation which,
if not avoided, could result iffdgéath oF serious injury.
Caution—Indicates an potentially hazardous situation which,
if not avoided, may resultin minof or moderate injury.

Dangerous Procedures
In addition to otherprocedures described in this manual as
dangerous, user persennel must adhere to the following:

1. Always, work, on’ de®energized equipment. Always de-ener-
gize abreaker, 0rcontactor, and remove it from the equipment
before perfokming any tests, maintenance, or repair.

2. Always perferm maintenance on equipment employing springs
after theyspring-charged mechanisims are discharged.

8. Alwayslet aninterlock device or safety mechanism performits
fuction without forcing or defeating the device.

Field Service Operation

Siemens can provide compentent, well-trained Field Service
Representatives to provide technical guidance and advisory
assistance for the installation, overhaul, repair, and maintenance
of Siemens equipment, processes, and systems. Contact re-
gional service centers, sales offices, or the factory for details.



1 Introduction

1.1 About this Manual

This manual introduces you to the Siemens Advanced Motor
Master System (SAMMS-MV™) motor protection and control
relay which incorporates protection designed for medium volt-
age machines. This manual also contains information for install-
ing and operating the device, communicating with other devices
over the ACCESS™ electrical distribution communications sys-
tem, and troubleshooting the device. This manual also provides
a helpful technical reference for you to use. Refer to table 1.1 to
determine which section of the manual contains the information
that you need.

These instructions prepare you to handle, install, operate and
maintain the SAMMS-MV device and the Hand-Held Communi-
cator (HHC). The individual starters and controllers used are
designed for specific applications based upon your equipment
and needs. Instructions covering these starters and compo-
nents are not included in this manual. For this information, refer
to instructions and drawings furnished with your equipment, or
contact your Siemens representative. You must read these
instructions and determine applicability of your equipment. Refer
to the nameplate data on your controller and to the electrical
diagrams supplied with your controller to determine applicability
of your equipment.

1.2 About the SAMMS-MV Device

The SAMMS-MV device, shown in Figure 1.1, is a software-
configured electronic motor control and overloadgprotection
device that incorporates protection tailored to the special char-
acteristics of medium voltage motors. The SAMMS-MV system
includes a microprocessor-basediSAMMS-MV device which
receives signal inputs from a set of cUtrentéransformers (either
3-10 or 1-3Q) and power input™tem “‘ay12 volt tap on the
controller’s control power transfermer. Teperform certain moni-
toring and setup activities, a and-Held Communicator (HHC)
shown in Figure 1.2, is require@y The SAMMS-MV device is a
multi-functional device offéring the¥following:

e advanced motor protection for medium voltage motors

e pre-programmed control circuits

e standardized cohtrol pamel with input/output devices replac-
ing conventional pdsh=lbuttons, pilot lights andselectorswitches
diagnostics

statistical'woter data

realstime metering

localaisplayaof all motor and control circuit data

opeh arehitecture communications using the ACCESS sys-
ten

Note: [ he SAMMS-MV device does not replace the disconnect
device (drawout contactor mounting or isolating switch) or the
contactor itself.

If you need to...

.refer to this section

learn about the SAMMS-MV device

Section 1, Introduction

install the SAMMS-MV device

Section 2, Instaling the SAMMS-MV Device

operate the SAMMS-MV device

Section 3, Operating the SAMMS-MV Device

operate the Hand-Held Communigator

Section 3, Operating the SAMMS-MV Device

connect the SAMMS-MV deviceto thesACCESS
System

Section 2, Installing the SAMMS-MV Device

troubleshoot the SAMMS-NAV deviée

Section 4, Troubleshooting the SAMMS-MV Device

learn about the teghnical’specifications of the
SAMMS-MV device

Appendix A, Technical Specifications of the SAMMS-MV Device

Table 1.1 Where to find information
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Figure 1.1 SAMMS-MV, front view

1.2.1 The SAMMS-MV Device Models

The SAMMS-MV deviceis available imtwo medels: SAMMS-MVE
and SAMMS-MVX. Each model meetsithe various demands of
industrial and commercial specifications andinstallations. Table
1.2 compares the features of each model.

The SAMMS-MV device is dgsigned for critical process control
where prevention of dewntimeds critical. It offers motor control
and protection along, withymotem@iagnostic and motor/driven
equipment protection. Engifeering and operating personnel
have access to important data enabling them to optimize motor-
driven equipment ¢apabilities, maximize the process system
output and faciitate maintenance.

SAMMS-MVX is a full function model, applicable to all control
needs, from a simple across-the-line unit to a more complicated
reduced Veltage scheme. It includes all of the functions listed in
table 392, Any of the standard control circuits listed in table 3.3,
or a customigircuit, may be downloaded. The SAMMS-MVX
deyicéraceepts up to four remote inputs, whie SAMMS-MVE
accepts one remote input.

SAMMS-MVE is a model of SAMMS-MV tailored to across-the-
iINe(FVNR) applications. It provides all of the protective functions
of the SAMMS-MVX device, except that it has no jam protection

(F23), loss of load protection/alarm (F24), or process current
warning (F22) functions. Functions F3 and F5 associated with
two-speed applications are not available. No provision for auto-
matic reset (F8) is provided. SAMMS-MVE accepts one remote
input, and provides one output to actuate a single contactor. An
alarm contact is not available with SAMMS-MVE.

These remote inputs are compatible with all PLCs and electro-
mechanical remote control devices that have a 120VAC or
125VDC input signal.

1.2.2 Advanced Protection for Medium-Volt-
age Motors

For advanced protection of medium voltage motors, the
SAMMS-MV device uses a motormodel algorithm that continu-
ally calculates the stator winding and housing temperature as
well as the rotor temperature as a function of the motor rms
current. The motor model compares the calculated temperature
to trip temperature values and provides a signal that trips the
motor off line when the motor reaches a trip temperature value.
The modelclosely emulates the heating and cooling of the motor
windings as well as the rotor and provides protection against
both transient and steady-state overload conditions.
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Figure 1.2 Hand-Held Communicator (HHC)

1.2.3 Overload Protection

The motor model offers the selection of “Owerload classes 2
through 23.

The SAMMS-MV device offers more accurate motor protection
than traditional thermal overload and maest electronic motor
protection devices. This prolonds motor life by eliminating nui-
sancetripping for multiple restartsf'and allowing for proper cool
down time when the motofRwindinggemperature or rotor tem-
perature reaches a crifically high, value.

1.2.4 Programming Control Circuits

The SAMMS-MV device allews you to modify its configuration by
programming the microprocessor. The SAMMS-MV device
replaces conventional timers, overload relays, pushbuttons, and
selector switches.

SAMMS4YUVE s preloaded with seven across-the-line control
circuits, andthe'desired control circuit can be selected using the
HandsHelawCommunicator (HHC.) Alternatively, a custom
acrosssthe-line circuit may be downloaded from a PC.

Alitrary of morethan 40 typical control circuits existsforuse with
SAMMS-MVX to meet applications ranging from simple across-

the-line starters to complicated reduced-voltage starters.With
optional software, the specified control circuit can be loaded
either from the library or from a modified version into the
microprocessor’'s memory, in the factory or on site; using an
IBM®-pPC compatible computer. If you would like to learn more
about this software package, refer to SAMMS€ustom Software
Manual, Bulletin CP 3291.

Highly specialized control circuits cambe developed and existing
circuits can be modified using an optional IBM-PC compatible
software package. This software uses gonventional engineering
symbols along with pull-downdments and a mouse to draw
ladder diagrams. When yoyhave fifished drawing the diagram,
the software translatesgthe diagfam into microprocessor ma-
chine code and downloadsyit into the SAMMS-MV device's
memory.

1.2.5 Using the Standardized Control Panel

The SAMME-MAV dewice can be used for local and/or remote
contral. The SAMMS-MVE device provides two light bars, while
the SAMMS;MVWX model provides three light bars. Each model
includes six pushbuttons with lights and tactile feedback. You
can pregramithese light bars and pushbuttons for the various
fuptionstefithe control circuit used.

The test/reset button is used to test and reset the overload
function and to test the front panel lights.

Diagnostics
Eight diagnostic LEDs, located on the front panel, provide
information about conditions affecting the motor.

Statistical Data about the Motor

The microprocessor’s memory stores statistical data about the
motor and displays this data on the Hand-Held Communicator
(HHC).

Real-Time Metering Data
The Hand-Held Communicator displays real-time metering data.

Local Displaying of Motor and Circuit Data

The HHC and the eight (8) diagnostic LEDs display motor and
control circuit data. The eight (8) diagnostic LEDs are located on
the front panel of the device.

Communicating with Other Devices

The SAMMS-MV device communicates with other devices via
the ACCESS system. When connected to the ACCESS system,
the SAMMS-MV device provides two-way communication with
the Power Monitor™ display and monitoring unit, an IBM PC-
compatible computer running the Power Monitor PC™ commu-
nications and supervisory software or another supervisorv de-
vice. This ability allows you to control and monitor motors from
a centralized location. You can have remote access to all
SAMMS-MV data such as diagnostics, statistical data, real-time
metering, and controller status. If you would like to learn more
about the ACCESS system, refer to Installing the ACCESS
System (manual no. SG6028).
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SAMMS-MV Model SAMMS-MVE SAMMS-MVX
Application
Across-the-line (FVNR) X X
Reversing X
Two-speed X
Reduced voltage X
Functions available (see table 3.7) FO-F21 plus F25-F27 (except no FO-F27
F3, F5, or F8)
Ridethrough upon loss of power No Yes
Ground fault protection/alarm Yes Yes
Programmable alarm contact No Yes

Control circuits

Seven (preloaded), sélectable with
HHC. May'dewnload any custom
across-the-line,centrol circuit

Any downloadable control circuit

Change settings requires password

Yes Yes
Remote inputs One Four
Outputs One Three
Light bars Two Three

Table 1.2 SAMMS-MV models
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2 Installing the SAMMS-MV Device

This section provides instructions for installing the SAMMS-MV
device. You should adapt these instructions to suit the needs of
your installation and equipment.

2.1 Receiving and Storing the
SAMMS-MYV Device

Thoroughly inspect the equipment before accepting the ship-
ment from the transportation company. Compare each item
received against the packing list and report any shortages or
damaged equipment to the carrier.

If you are not going to install the SAMMS-MV device immedi-
ately, store it in a clean, dry location at ambient temperatures
from -40° C 10 85° C. The surrounding air should not contain any
corrosive fumes or electrically conductive contaminants. The
storage location should prevent condensation from forming
within the equipment enclosure.

Note: Improper storage can cause equipment damage. Follow
al storageinstructions carefully. Failure to follow storage instruc-
tions will void the warranty.

2.2 Where to Locate the Device

You can locate the SAMMS-MV device and its associatéd
devices in most industrial equipment environments. Unless the
device is designed for specific requirements, you should install
the SAMMS-MV device and its controller in an area where the
following conditions exist:

e Ambient air must be free of dirt, combustible vaper, steam,
electrically conductive or corrosive material.

e Area around the controller must provide acess togthe equip-
ment for inspection, maintenance and operation.

2.3 Mounting the Device

The SAMMS-MV device mounts in & front @oor panel of the low
voltage compartment of Siemens“Series’ 81000™ medium
voltage control (MVC) equipmient.y Mount the device in the
normal low-voltage compartmentassociated with each medium
voltage controller.

2.4 Connecting the Device

This section contains gemeral'guidelines that you should follow
to connect the SAMMS-MV device. These guidelines include
instructionsforrouting the wire, connecting the wire and ground-
ing the device. Use these guidelines to install the SAMMS-MV
device and its peripheral devices in a motor controller. Also use
these guidelines to connect the motor controller to the motor.

WhenSiemens supplies a SAMMS-MV device as part of a motor
controller, “Siemens personnel install the wiring between the
SAMMS-MV device and its peripheral devices in the motor

controller at the factory. The schematic diagram used@entains
three components: a connection diagram, a ladder diagram and
a wiring diagram. The connection diagram illustrates the con-
nections between the SAMMS-MV device and it§rperipheral
devices. The ladder diagram illustrates theseontrol circuit loaded
into the SAMMS-MV device. Figure 2-1/showSia typical connec-
tion diagram for the SAMMS-MV device.

If Siemens does not supply the métopeontroller, the retrofitter or
original equipment manufacturer, should’develop an equivalent
electrical scheme.

2.4.1 Wiring Guidelines

You must observe thé following guidelines when installing the
SAMMS-MV device &8hd connecting it with its peripheral devices.

A DANGER

Hazardous Voltages

Will result in death, serious injury, or property
damage. Turn OFF and lock out all incoming
AC power and all foreign power sources
before attempting to work on the SAMMS-MV
device.

Note: Failure to follow these guidelines can cause pickup of
unwanted signals resulting in erratic operation and damage to
the SAMMS-MV device.

Guideline 1: Separate the low-voltage (115 VAC or less) from
the higher voltage conductors (460 VAC or higher) as much as
possible. If low-voltage and medium-voltage wires must cross
paths, make sure that they intersect at a right angle.

Guideline 2: To eliminate noise coupling, install all twisted pairs
or wrap wires in such away that a complete twist or wrap occurs
at least every two inches.

Guideline 3: Place the low-voltage leads near the controller
chassis.

Guideline 4: Use atleast AWG 14 stranded copper wire for any
low-voltage control wiring that you route outside the motor
controller enclosure. Connections to the SAMMS-MV unit must
be made with wire no larger than AWG 14.

Guideline 5: To avoid ground loops, ground each motor con-
troller at a single ground point.

The top portion of the device contains 16 terminal locations for
connecting control power leads, power supply, ground, inputs
and outputs. (Refer to Figure 2.2 for a description of each
terminal block assignment.)
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.1 Full voltage non-reversing connection diagram
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2.4.2 Grounding the Device

As stated in Guideline 5, ground each motor controller at asingle
ground point. The grounding path to earth must be permanent
and continuous. It must also be able to safely conduct ground
fault currents that may occur in the system to ground through
minimum impedance. The earth ground does not carry any
current under normal conditions.

Note: Do not ground the SAMMS auxiliary current sensor (ACT)
leads. (See figure 2.1.)

Connect a ground bus to the chassis of each controllegor to the
chassis of the mounting equipment containing the earth ground
through a grounding conductor.

Refer toArticle 250 of the National Electrical Code for information
about the types and sizes of wire conductorsyand methods for
safely grounding electrical equipnient amé’ components.
2.4.3 Connecting the Device to a Control
Power Source

The SAMMS-MV device requirega 12VAC control power source
in order to operate. Cofipect the control power source to

D N G E R terminals 5 and 6 located onthetop of the relay.
A A 2.4.4 Connecting Input and Output Devices
' to the SAMMS:MYV Device
Hazardous Voltages . . .
May be present ongextemal surfaces of Connect yourdevices to the input and output connections on the
, SAMMS-MV,deviceas illustrated in Figure 2.2.
un-grounded controllers and will cause
death, serious injury, or substantial 2.4.5.Communications Connection
property damage. Follow grounding o . . .
instructions carefuly. The SAMMS:MV device is equipped with an RS-485 communi-
cafionsperbon thebackofthe device. The communications port
allews connection to a communications module which enables
Y T = -~ ACINPUT 4
ALAEIABEERY RETRYT —— } S A— o N1
12VAC (CPT INPUT ) | - ______ACINPUT 2
12VAC iCPT INPUT} - “ . { AC INPUT 1
[
|
ACT RETURN - — — RETURN
A%T II\‘IEPHT1 S | ‘ —— OUTgHTS
ACTINPUT2 [ 4 . QuieLT2
ACTINPUT3 [ | o OUTPUT 1
| \ | \ ‘ |
co
| ] 1
i
\ ) i ‘
hJEENEEE TR
\ \ /2 N
L OCU@CVO\J\/QOC\/OOO
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7 © 3
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Figure 2.2 Terminal block assignments
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the SAMMS-MV to communicate with a remote supervisory
device. Examples of the remote supervisory device include the
Power Monitor display and monitoring unit, a standard personal
computer running the Power Monitor PC communications and
supervisory software, or Siemens Microsoft® Windows™ based
SIEServe™ or WInPM™ software. These supervisory devices
and programs can communicate with the SAMMS-MV device
and alow it to operate in the ACCESS electrical distribution

communications system.

The SAMMS-MV device connects to the SEAbus™ RS-485 via
the 5 pin plug on the Communications Modulg,CM-1. The
communications connections are illustrated in Figure 2.3. Refer
to Installing the ACCESS System (mianualgno. SG-6028), for
detailed information on connectihg thesSAMMS-MV device to
the ACCESS network.

Top View

12vda()

Side View

Propermake=up\of 5 pin plug

12Vde(+)

Rear View

54321

BLK WHT

Comm CGableg

5 pin plug f SAMMS

“Shield

1 2345

|
|

{

Communications
Module
CM-1

\

O

k;g‘

SRl R j
Ribbon cable assembly

Rear view of the SAMMS-MV device

Figure 2.3 SAMMS-MV device communications connections
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3 Operating the SAMMS-MV Device

This section explains how to operate the SAMMS-MV device.

3.1 Password Protection

Changing the settings of the SAMMS-MV device requires the
use of the Hand-Held Communicator (HHC) in the program
mode. To access the program mode, the user needs a pass-
word. The SAMMS-MV device is shipped from the factory with
the password “0000.” This password can be changed by the
user as described in section 3.29.1. Display of data using the
HHC does not require use of a password.

3.2 Using the Reset/Test Push Button

The Reset/Test pushbuttonislocated at thebottomcenter of the
front panel of the SAMMS-MV device as illustrated in Figure 3.1.
You press this pushbutton to manually reset the SAMMS-MV
device after a fault or a trip condition occurs so that the motor can
be restarted. You can also use the Reset/Test pushbutton to
perform a lamp test or an overload relay test.

3.2.1 Performing a Lamp Test
To test the diagnostic LEDs, the control LEDs and the light bars
on the front panel, use the following procedure:

1.Press and hold the Reset/Test pushbutton for one to two
seconds.

2. Release the Reset/Test pushbutton. (All LEDs and lightibars
on the front panel illuminate for two seconds.)

If a fault or trip condition exists when you press thefRegetiTest
pushbutton, the device performs a reset instead of'‘a lamptest.

Figure 3.1Front view of SAMMS-MV

3.2.2 Performing an Overload Relay-Test

You may perform an overload relay test whenever the motor is
stopped. Use the following procedure to performyan overload
relay test.

1.Press and hold the Reset/Test, pushbutton for at least the
duration of the class time. The class tiféls set by accessing
function F7. If you need to km@Wyhowito access function F7,
see Section 3.29. If you release theyReset/Test pushbutton
before the duration of the class time, the device performs a
lamp test. If a fault or trip cohdition exists when you press the
Reset/Test pushbuttéh, the device performs a reset instead
of a lamp test.

2. Continue to holdWdown the Reset/Test pushbutton. After
reaching thefelass titme duration, the Overload Trip LED
illuminates.

3. ReleasetheiReset/Test pushbutton. The Overload Trip LED
goes, off, the IMipending Trip LED and the Phase Unbalance
LEDyilluminate for two seconds. If the SAMMS-MV device is
trippedyit is automatically reset at the end of the overload
relaytest.

Usegthe following procedure to reset the SAMMS-MV device
after a trip event.

i’ Press the Reset/Test pushbutton.

2. Release the Reset/Test pushbutton. The device resets the
alarm LEDs. If the motor has cooled sufficiently, you can
restart the motor.

3.3 Motor Control

You can configure the SAMMS-MV device to perform many
motor starting and control functions. These functions include
basic across-the-line, to more complicated reversing, two-
speed, and reduced-voltage starting. The SAMMS-MV device
stores in its memory the executable code representing the
ladder diagramfor the user’s control application. The SAMMS-MV
device and ladder diagram code replace the conventional con-
trollogic defined by wired interconnection of electromechanical
timers, control relays, pushbuttons, selector switches, and pilot
lights. Alibrary of over 40 standard ladder diagrams available for
the SAMMS-MV device covers most applications. In addition to
the standard ladders, you can construct custom ladder dia-
grams, using optional software, to handle special applications.

Figures 3.2 and 3.3 illustrate the ladder symbols representing
input and output devices available for the SAMMS-MV device.
The circular symbols represent output devices suchas contactor
coil drivers, pilot LEDs on the front panel of the SAMMS-MV
device, software time-delay relays and software control relays.
All other symbols represent input devices such as software
auxiliary contacts, remote AC inputs, front-panel pushbuttons,
and software timer instantaneous and timed contacts.

11



3 Operating the SAMMS-MV Device

3.4 Output Devices
You can use the following SAMMS-MV output devices:

AC Outputs

The SAMMS-MVX device provides up to three AC coil drivers
capable of driving contactors up to size H6, while SAMMS-MVE
provides one coil driver.

Control Relays

The device provides up to eight software-controlled relays.
These relays are helpful in local two-wire and other applications
requiring maintained contacts.

Timing Relays

The SAMMS-MV device contains four internal software timing
relays. You can configure all four timers as on-delay timers;
however, if needed, you can configure the two adjustable timers
(timing relays TR1 and TR2) as either on-delay or off-delay
timers. Using the Hand Held Communicator, you can program
timing relays TR1 and TR2 from O through 200 seconds (func-
tions F13and F14). Timingrelay TR3 has a fixed 1 second delay,
and timing relay TR4 has a fixed 30 seconds delay. Table 3.1
illustrates the type of timers used on the device and their ranges.

Timer Type Time (in seconds)
TR1 Programmable on-delay or [0 - 200
off-delay
TR2 Programmable on-delay or |0 - 200
off-delay
TR3 Fixed on-delay 1
TR4 Fixed on-delay 30

able 3.1 Types of software tming relays

Pilot LEDs

The SAMMS-MVX device contains three light Bars on the front
panel, while the SAMMS-MVE contains twigllight bars. Light bar
L1 is reserved and must be used as thelSTORwer OFF LED. You
can configure L2 and L3 at your discretions The Hand, Off and
Auto LEDs correspond to the Handj Off and Auto pushbuttons
on the front panel as illustrated in Rigure 3.4. You can use the
Incomplete Sequence LED in regdueed-Violtage applications or to
verify contactor operation. Refer to Figure 3.4 for the location of
the LEDs and Table 3.2%@r a description of the LED states.

Flashing Pilot LEDs

The front panel contains twoger three flashing light bars that
indicate various conditionsdsuch as on-delay timing. These
flashing light bars, L1, [2fand L3 as defined above, indicate
different output devices if they are flashing rather than if they are
on constantly. Refer to Figure 3.4 for an illustration of pilot LEDs.

3.5 Input.Devices

You can‘use%he following input devices with the SAMMS-MV
devige!

Remote AC Inputs
For'SAMMS-MVX you can use four 120 VAC or VDC inputs for
remote control, or you can use one input for SAMMS-MVE.

12

Front Panel Pushbuttons

The SAMMS-MV device has six front-panel pushbuttons for
local control of the device. You must use pushbutton 1 (PB1) for
stopping the motor. You must use three of the gushbuttons
(PB4-PBB6) forthe Hand, Offand Auto funetions if these functions
are used in your configuration. If these fupetions are not used,
you may use PB4-PB6 for other fungtions.Y ou'can configure the
other two pushbuttons (PB2 and PB3)at your discretion. Refer
to Figure 3.4 for assignment of goushbuttens. Insert labels are
used to identify the function associated with each pushbutton or
light bar.

Software Auxiliary Contacts

Any number of internalg(software) auxiliary contacts can be
configured. These contactsshow either a normally open (NO) or
normally closed (NC)Sstatus. You can set up these auxiiary
contacts usingfthe, SAMMS-MV software. Through the
SAMMS-MV software; the pilot LEDs also have auxiliary con-
tacts.

STATE
LED On Flashing
Glrrent > 40% 20 - 40%
Unbalance
Impending Trip > 110% > 100% - <110%
Qverload Trip Trip Start Inhibit
Incomplete Trip
Sequence
External Trip: Loss of Load or | Alarm: Loss of
Trip/Alarm Jam or RTD Load or Process
Current
CPU Fault Trip: CPU Failure or
Low Voltage
Ground Fault Trip Alarm
Light bar (L1) Stop or Off Off Delay Timer
Timing
Light bar (L2) Start, On, Forward, | On Delay Timer
Low Speed, Right Timing
Light bar (L3) Reverse, High On Delay Timer

Speed, Left
lable 3.2 Description of pilot LEDs

Timing

Software Timer Inputs

Each timer has an unlimited number of normally open (NO) and
normally closed (NC) contacts. Timers configured as on-delay
timers have an unlimited supply of normally open timed-closed
(NOTC), and normally closed timed-open (NCTO) contacts.
Timers configured as off-delay timers have an unlimited supply
of normaly open timed-open (NOTO), and normally closed
timed-closed (NCTC) contacts.

Communications Inputs
A serial, RS-485 communications port is located on the back of
the device for external communications.



3 Operating the SAMMS-MV Devicée

The communications inputs must be included in the ladder logic
(control circuit).

3.6 Ladder Diagrams

3.6.1 Library of Standard Ladder Diagrams

The SAMMS-MV library of more than 40 ladder diagrams covers
most standard motor control applications. Table 3.3 lists the
standard control circuits and the input and output assignments
for the library. You can use the library with the following starter
types:

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

For each starter type, the library includes seven control types:

e |ocal two-wire
e local three-wire

e |ocal three-wire, remote two-wire
e |ocal two-wire, remote two-wire

e local three-wire, remote three-wire
e remote two-wire

e remote three-wire

SAMMS-MVE has seven preloaded Gigcuit§{ladder diagrams) for
use with across-the-line FVINR)JJapplications. SAMMS-MVX
may be used with any of the Circuits;

For details onthelibrary of stangardladder diagrams, refer to the
SAMMS Standard CircditgManual.

3.6.2 Custom/Ladder Diagrams

For special motogeontfel applications not covered by the library
of standard ladders,§eu can construct custom ladder diagrams
using thefinputand output devices and theirassociated symbols
for the SAMMS-MWdevice. Siemens personnel can build these
custom ladder‘diagrams or you can buid your own. You can
purehaSesan optional IBM PC-compatible software package to
developycustom ladder diagrams for special control applica-
tionsy The ‘Package also includes a library of standard symbols.
JThe package enables you to reconfigure existing SAMMS-MV
devices to meet changing plant needs. Refer to the Custom
Software Manual for the SAMMS device, Bulletin CP 3291.
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Figure 3.2 | adder symbols used with the SAMMS-MV device (sheet 1)
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Figure 3.3 Ladder symbols used with the SAMMS-MY devicé (sheet 2)
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3 Operating the SAMMS-MV Device

Input  Assignments
Starter Program Control  Type PBH1 PB2 PB3 PB4 PB5 PB6
Type Btock
Preloaded in | FVNR PB10 LOCAL, 2-WIRE OFF ON
S;M&S_MVE FVNR PB11 LOCAL, 3-WIRE STOP START
downloaded | FVYNR PB12 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP START HAND. OFF AUTO
in
SAMMS-MvX | FVNR PB13 LOCAL/REMOTE  2-WIRE STOP HAND OFF AUTO
FVNR PB14 LOCAL/REMOTE  3-WIRE STOP START
FVNR PB15 REMOTE, 2-WIRE
FVNR PB16 REMOTE, 3-WIRE
Available with | FVR PB17 LOCAL, 2-WIRE OFF FWDB REV
grﬁi;/lMS-M\/X FVR PB18 LOCAL, 3-WIRE STOP FWAD REV
FVR PB19 LOCAL, 3-WIRE, REMOTE 2-WIRE SHOP FWD REV HAND OFF AUTO
FVR PB20 LOCAL/REMOTE  2-WIRE STOP: FWD REV HAND OFF AUTO
FVR PB21 LOCAL/REMOTE  3-WIRE STOR FWD REV
FVR pPB22 REMOTE, 2-WIRE
FVR PB23 REMOTE, 3-WIRE
FVR PB24 LOCAL/REMOTE  3-WIRE STOP FWD REV
ELECTRICALLY INTERLOCKEBR
2SPD,2W | PB25 LOCAL, 2-WIRE OFF LOW HIGH
2SPD,2W |PB26 LOCAL, 3-WIRE STOP LOW HIGH
2SPD,2W |PB27 LOCAL, 3-WIRERREMQIE 2-WIRE STOP LOW HIGH HAND OFF AUTO
2SPD,2W |PB28 LOCAL/REMOTE __ 2°WARE STOP LOW HIGH HAND OFF AUTO
2SPD,2W |PB29 LOCAL/REMOIE / 3-WIRE STOP LOW HIGH
2SPD,2W | PB30 REMOTE, 2-WIRE
2SPD,2W |PB31 REMOTE, 3-WIRE
2SPD, PB32 LECAL, 22WIRE OFF LOW HIGH
1w, CT
OR VT
2SPD, PB33 LOCAL, 3-WIRE STOP LOW HIGH
1w, CT
OR VT
2SPD, PB34 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP LOW HIGH HAND OFF AUTO
1w, CT.
OR V]
2SRD, PBBS LOCAL/REMOTE  2-WIRE STOP LOW HIGH HAND OFF AUTO
1w, CT
ORI
2SPD, PB36 LOCAL/REMOTE ~ 3-WIRE STOP LOW HIGH
1w, CT
OR VT
2SR, PB37 REMOTE, 2-WIRE
1w, CT
OR VT
2SPD, PB38 REMOTE, 3-WIRE
1w, CT
OR VT

Table 3.3 Standard control circuits
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3 Operating the SAMMS-MV Device

Input Assignments
Starter Program Control Type PB1 pPB2 PB3 PB4 PBS PB6
Type Block
Available with | 25PD, PB39 LOCAL, 2-WIRE OFF LOW HIGH
SAMMS-MVX | 1W, CH
only 2SPD, PB40 LOCAL, 3-WIRE STOP |LOW  |HIGH
1w, CH
2SPD, PB41 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP | LOW HIGH HAND | OFF AUTO
1w, CH
2SPD, PB42 LOCAL/REMOTE 2-WIRE STOP | LOW HIGH HAND | OFF AUTO
1w, CH
2SPD, PB43 LOCAL/REMOTE 3-WIRE STOP LOW HIGH
1w, CH
2SPD, PB44 REMOTE, 2-WIRE
1w, CH
2SPD, PB45 REMOTE, 3-WIRE
1w, CH
RVA PB46 LOCAL, 2-WIRE OFE ON
(Auto TX)
RVA PB47 LOCAL, 3-WIRE STOP | START
(Auto TX)
RVA PB48 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP | START HAND | OFF AUTO
(Auto TX)
RVA PB49 LOCAL/REMOTE 2-WIRE STOP HAND OFF AUTO
(Auto TX)
RVA PB50 LOCAL/REMOTE 3-WIRE STOP | START
(Auto TX)
RVA PB51 REMOTE, 2-WIRE
(Auto TX)
RVA pPB52 REMOTE /8-WIRE
(Auto TX)
RVA PB301 LOCAL, 2-WIRE OFF ON
(Reactor)
RVA PB302 LOCAL, 3-WIRE STOP | START
(Reactor)
RVA PB308 fOCAL, 3-WIRE, REMOTE 2-WIRE STOP | START HAND | OFF AUTO
(Reactor)
RVA RB304 LOCAL/REMOTE 2-WIRE STOP HAND | OFF AUTO
(Reactor)
RVA PB305 LOCAL/REMOTE 3-WIRE STOP | START
(Reactof)
RVA PB306 REMOTE, 2-WIRE
(Reactor)
RVA PB307 REMOTE, 3-WIRE
(Reactor)

Table 33'Standard control circuits (continued)
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3 Operating the SAMMS-MV Device

3.7 Incomplete Sequence

Sometimes the motor contactors do not respond in a timely
manner to start, stop, transition, speed or direction change
commands from the controller. If the SAMMS-MV device does
not detect motor current one second after issuing a start
command or if the SAMMS-MV device detects motor current
one second after issuing a stop command, an Incomplete
Sequence trip occurs. The motor contactors are opened and the
Incomplete Sequence LED illuminates solidly. In standard re-
duced-voltage autotransformer (RVA) starters, an incomplete
sequence also occurs if the remote RUN seal-in contact wired
to pin 9 does not close within one second of the transition from
starting to full-speed operation. This function can be disabled
permanently when configured at the factory. You can also
disable it with the Hand Held Communicator to the SAMMS-MV
device. This is helpful when the controller is tested before
connecting to the motor. After connecting the HHC, use the
function UP and DOWN buttons to select F1. While pressing the
ENTER button for a period of one second push START. Repeat-
ing the same process enables the incomplete sequence protec-
tion function.

3.8 Intelligent Reduced-Voltage Starting
(SAMMS-MVX Only)

Inteligent reduced-voltage starting is provided in all standard
reduced-voltage Siemens starters. The advantage of this feature
is that the transition from reduced to full voltage is determinéd by,
the magnitude of the actual motor current and not by& timer,
This optimizes the transition.

When a motor with intelligentreduced-voltage starting s started,
a 30 second timer is energized. If the timer timés out, the
transition to full voltage commences as a fail-safeimgasure. If,
before the 30 second timer times out, the motemeurrentfdrops
to below the full-load current setting, the transition cotlnmences.

The state of the RUN contactor, whose auxiliary contact is
connected to Remote input 4 (pin 9), i§iehecked one second
after the transition. If the contactor iSinot clased, an incomplete
sequence trip occurs.

3.9 Ridethrough Upon Loss of Power
(SAMMS-MVX Only)

Ifa motor is running andigontrel power is lost, the motor restarts
automatically with twio-wirelgontrol as soon as power is restored.
With three-wire controlgyou must restart the motor manually.
The optional ridethrodgh feature available with SAMMS-MVX
alows three-wire controls4o ride through power outages of up
to one second. This featire is especially useful where the power
system is subject to momentary interruptions. If, while the motor
is running, power is lost to a three-wire control having the
ridethrough option,the contactors are opened to prevent chat-
tering andithen reclosed automatically if power returns within
one sécond:

3100verload Protection

Medium-voltage motors are rotor limited under locked rotor
copditions, and stator limited under running overload conditions.
Additionally, the type of motor construction affects the thermal
behavior of the rotor. For example, open drip-proof motors have

significantly shorter cold stall times than totally englosed fan-
cooled motors. The motor protection algorithm in the SAMMS-MV
device is designed specifically to provide rotor protection based
on the type of motor construction, and to differentiate between
a stalled rotor and a rotor accelerating_to running speed.

The motor overload protection flanction’is based on calculating
the motor’s winding, housing, andisotomtemperatures. These
temperatures are compared toghie,alowable temperature limits
for the motor’s winding, housing andwotor. On the basis of this
comparison, the SAMMS-MV device either stops the motor or
allows it to run.

For example, considerthe metor winding and rotor temperature
rises illustrated in Figure 6. The motor starts for 5 seconds and
runs for a period of 2200 seconds. Then, the motor is subjected
to arunning ovefldad condition that raises the winding tempera-
ture to the maximumpallowable winding temperature rise result-
ingin anouerloadtrip, At this temperature, the motor cannot start
until the MoteRwInding temperature cools down to the full-load
temaperature, The motor can then start and run at full-load
current. Figure 3.6 depicts the temperature rise in the rotor and
Stator winding during a 10 second stallforan ODP motor. In this
casepthe rotortemperaturerisesataratefaster than the winding
temperature, and reaches the maximum allowable value result-
ingin a trip. Inorderto prevent damage to themotor, SAMMS-MV
will not allow the motor to start until the winding and the rotor
temperatures cool down to the full load temperature or less.

In the motor model, the greatest of the root mean square (RMS)
current values for the motor phases is converted into a heat-like
quantity. This is done by a mathematical function that depends
on the ratio of the RMS current to the full-load current set for the
motor. The function is based not only on ideal overload charac-
teristics, but also on empirical motor data. The heat-like quantity
is analogous to an input source of current to the electric-circuit
analog. The exact values of the various elements in the circuit
depend, in some cases, on nameplate data entered for the
particular motor being protected. Unlike the method of protec-
tion in conventional overload relays, the motor model is general
enough to protect many classes of motors, yet sophisticated
enough to offer customized protection to particular motors. To
customize protection to the motor enter the following nameplate
data:

e full-load current setting (F4)

e service factor (F6)

e type of motor construction (Open Drip Proof (ODP) or Totaly
Enclosed Fan Cooled (EFC) (F6)

cold stall time, if available (F7)

motor ambient temperature (FO)

3.11 Motor Ambient Temperature

Motors are used in a wide range of temperatures. However,
motors designed according to NEMA standards are rated at
40°C ambient temperature.

The SAMMS-MV allows you to decrease or increase the motor’s
thermal capacity accordingto the motor's ambient temperature.
You can select ambient temperature from 0° to 70°C in incre-
ments of 5°C, with HHC function FO.
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Figure 3.6 Rotor and winding temperature during 10 second motor stall

Important: Do not use thisifeatureswith motorsrated for ambient
temperature otherhan the standard 40°C.

3.12 Protection Curves and Overload
Classes

The specific motor protection curve selected depends upon the
overload class setting. The overload class is defined as the
maximumitripping time in seconds for a current level of 600% of
the fullloadeurrent or I .. (The typical starting current of motors
is 600760ff ) For example, an overload class setting of 10
gudrantess, that a current of 600% of | will cause a trip in 10
seconds or less. In the SAMMS-MV, the protection curves are
désigned to cause a trip in 90% to 100% of the class time for a
cugeent of 600% of I ..

The lowest overload class, greater than or equal to the motor’s
starting time, gives the best protection. Overload classes 2
through 23 are available in SAMMS-MV. The range of protection
curves are shown in Figures 3.7 through 3.10.

Important: In the unlikely event that the motor acceleration time
(overload class) exceeds the motor’s stall time, use a speed
switch as an input source to open the contactor if the switch
senses a locked rotor or stal condition.

Note: For clarity, the time-current characteristic curves in this
manualareshownwithoverload classes 2, 5, 10, 15and 23 only.
Use interpolation to derive values of other overload classes not
shown.
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3.13 Ultimate Trip Level and Service Factor

The ultimate trip level is the maximum continuous current that
does not cause an overload trip. Any higher current applied
indefinitely to an unprotected motor will ultimately damageit. The
ultimate trip level for motors with a unity service factor is 110%
of the full-load current setting. For motors with a service factor
of 1.15, the ultimate trip level is 120%. You can select a service
factor of 1.00 or 1.15 with HHC function F6.

3.14 Phase Unbalance

Unbalanced three-phase voltages or loss of one phase can
result in unbalanced currents being supplied to the motor.
Unbalanced currents include negative-sequence components
that produce heat in the motor winding, decreasing the effi-
ciency of the motor for a given load. The SAMMS-MV device
measures the magnitude of the current unbalance as the maxi-
mum deviation from the average of the three-phase currents,
divided by the average of the three-phase currents. In case of
loss of a phase, the unbalance is 100% in a three-wire, un-
grounded system.

With phase unbalance protection enabled, current unbalances
of between 20% and 40% cause the Phase Unbalance LED to
flash as a warning. |fthe unbalance increases to above 40%, the
Phase Unbalance LED illuminates solidly and overload tripping
accelerates. The effect of an unbalance of greater than 40% is
to shift the motor protection curve in the direction of faSter

tripping.

You enable the phase unbalance protection using HHGfunctien
Fo.

e Enabled = ON
e Disabled = OFF

With phase unbalance protection enabledgHHG, function F17
displays the percentage of current unbal@ncepBoth functions
display OFF if phase unbalance protection,is disabled.

3.15 Dual Overload Protection
(SAMMS-MVX Only)

Because the high-speed anddéWsspeed currents differ in two-
speed motors, different full{load clrrent settings are often re-
quired. In such applicatiens, Use_finction F5 to select the full-
load current for low4speed @peration.

3.16 Jam Protection (SAMMS-MVX Only)

Certain mechanical loadsgespecially those containing gears, are
susceptible to jamming. Jam protection can prevent damage to
the motor and the driven equipment by quickly tripping the motor
off-line in the event®f a jam. If you have enabled jam protection,
you may adjust the jamtrip level from 120-400% of | . The jam
trip timeis 360 msec. SAMMS-MVX is normally shipped with jam
protection emabled, with a trip level of 200% | . (See Figure
3. 1) Wamprotectionis locked out for 5 times the overload class
aftera start, speed, or direction change. If the jam limits are
exceeded, the motor is tripped off-line and the External Trip LED
onythe front panel solidly illuminates. You can enable jam

protection using HHC function F23.

e enabled = ON
e disapled = OFF

3.17 Loss of Load Protection/Warning
(SAMMS-MVX Only)

If the running current of the métor suddenly drops below 20 to
95% (adjustable) of its previoUs reading in 360 msec, a loss of
load has occurred. Such a f@ss ofiead could be due to a broken
belt or loss of back pressure infa,pump. Loss of load detection
is locked out for five timesithe overload class time after a start,
direction, or speed chiange (See Figure 3.11). You can select loss
of load protection@rwarnifng using HHC function F24.

e protection #ON
o warniigy= OFF

Withgprotection selected, detection of a loss of load trips the
motenoffineand illuminates the External Trip LED. Withwarning
selectedythe motor does not trip off-line and the External Trip
LEDlashes unti the current returns to its former steady-state
level orAigher. SAMMS-MVX is normally shipped with loss of
loagprotection OFF (WARNING), and with default setting of 50%
|

FILGs

3.18 Process Current Warning
(SAMMS-MVX Only)

tt is often convenient to have an indication that the load current
is above its normal operating level so that the process can be
checked and, if necessary, adjusted. You can set the process
current warning from 0% (displayed as “OFF”) to 100% of the full-
load current with HHC function F22. As long as the motor
running current exceeds the process current warning level, the
External Trip LED flashes. Process current warning is locked out
for five times the class time after a start or a direction or speed
change.

3.19 Stator Protection

By selecting the overload class slightly greater than or equal to
the motor’s starting time, the motor model defines an energy Pt
value. In this value, | equals 600% of the motor's full load current
and t equals the overload class selected.

If the amount of energy exerted by the motor during start, stall or
under locked rotor condition exceeds the amount of energy
defined by the overload class selected, the SAMMS-MV device
will trip. This protects the motor’s winding againstexcessiveheat
build up. For example, a typical motor starts within 3 to 4
seconds. By selecting an overload class 4 or 5, you can safely
start the motor hot or cold and without nuisance tripping. This
also provides protection against stall time exceeding 4 or 5
seconds; assuming the locked rotor current equals 600% of the
motor’s full-load current (See Figure 3.11).

3.20 Rotor Protection

Since medium-voltage motors are rotor limited under locked
rotor conditions, and statorlimited under running conditions, the
SAMMS-MV device computes an accurate thermal signature of
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the rotor and provides a signal to trip the motor off-line when it
reaches a trip temperature value. The motor model takes into
account the change of the rotor resistance during motor startup.
Rotorresistance is a function of motor slip; therefore, it is highest
at locked rotor and decreases as the motor speeds, and the slip
decreases.

You can select motor cold stall time from 5 to 100 seconds in
increments of 1 second. The selected time will adjust the rotor
loop elements so that the maximum temperature limit in the rotor
is reached under locked rotor conditions for the time selected.
If cold stall time is not known, the rotor model will assume a cold
stall time based on the type of motor used. The user is allowed
to select an open drip proof (ODP) motor or a totally enclosed
fan-cooled motor (TEFC) motor. The default value for the ODP
motor is 10 seconds. The default value for the TEFC motoris 20
seconds.

3.21 Repetitive Starts

The motor model allows repetitive starts without nuisance trip-
ping while protecting the motor against overload and stall
conditions. Repetitive starts can occur as long as the following
conditions are met:

1.The energy exerted by the motor during start does not
exceed the energy defined by the overload class selected.

2. The motor winding temperature does not exceed the maxi-
mum temperature allowed.

3. The rotor temperature does not exceed the maximumytem-
perature allowed.

4. The SAMMS-MV is not in start inhibit (See Sectiop 3:22),

Forexample, amotor starting from cold condition coul@have 4
or more typical starts of 5 seconds without ntisanee,tripping and
without damaging the motor insulation. Figureyd.12 shows a
multi-start scenario for an ODP motor.

3.22 Start Inhibit

When the motor temperature reaches the maximum values
allowed, the SAMMS-MV device tripsalf yOu attempt a restart,
the overload LED flashes andghe motor will not start until the
motor winding and rotor temperatures cool down to the full load
temperature. HHC functiomyF26ndiSplays the motor winding
temperature as a pergentage ofithe full-load temperature. HHC
function F10 displays theftime to enable restart in seconds.

3.23 Cooling Time Constants

The motor time constant is a function of the motor type. The
values listed in Table 3.4 are used in the motor model.

Motor Delta Motor Type
Conditien, 4 Temperature
TEFC ODP
Stopped 80°C to 9900 s 6000 s
29°C
Rdnning Idle |80° Cto 39.4° 7200 s 4500 s
C

Table 3.4 Motor time constants
24

TEFC motors include the following types of motors:

e Totally Enclosed Fan Cooled
e Totally Enclosed Fan Cooled Explosion Proof
e Totally Enclosed Air-to-Air Cooled (TEAAC)

ODP motors include the following types oftmiotors:

e Drip Proof Weather Protected| (WP=1)

e Weather Protected || (WP-2)

e Open Drip Proof

e Totally Enclosed Water-tosAir Sooled (TEWAC)

3.24Normalized Temperature Rise for Class
B and Class’Fjinsulation

Steady state,and maximum winding temperature are functions
of the motorstinsulation class. In this motor model, normalized
temperature fise for both Class B and Class F insulation are
used. Themetonwinding temperature is displayed as a percent-
ageyof theysteady-state full-load temperature rise as shown in
Table'8:5.

Boundary Class B Class F % Full Load
Parameters Insulation Insulation | Temperature
Rise
Steady State 80°C 105° C 100
Temperature
rise at
full-load
current
Maximum 140°C 185°C 175
allowed
winding
temperature
lable 3.5 Steady state and maximum winding temperature rise

3.25 Ground Fault Detection

In SAMMS-MV devices, HHC function F12 selects ground fault
protection or warning.

e protection = ON
e warning = OFF

The device detects a ground faultif the fault current exceeds the
pickup level for 360 msec. If you have selected protection (ON),
the motortrips and the Ground Fault LED illuminates until reset.
If you selected warning (OFF), the Ground Fault LED flashes as
long as the fault current exceeds the pickup level. Table 3.6 lists
the pickup levels for each overload size. Ground fault protection
is locked out for 1.4 seconds following a start.
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Figure 3.12 Multi-start scenario for an ODP motor
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Size Pickup Current Default Pickup
Range Current
H3A 7TAto | pe 10A
H3B 7A10 e 10A
H3C 7A 10 lrc 10A
H6 7AtO ke 20A
able 3.6 Ground tault pickup levels

Ground fault detection requires no additional external circuitry or
transformers. Ground fault detection for the SAMMS-MV device
is not available for grounded, three-phase systems or single-
phase applications. Ground fault pickup time is 360 msec.

A DANGER

Automatic Reset

Will cause death or serious injury.

Do not use automatic reset with two-wire
control or where automatic resetting of
the SAMMS-MV device restores power
to the motor endangering personnel or
equipment.

3.26 Autoreset After a Trip (SAMMS-MVX
Only)

To restart the motor after a trip or a fault, you mustdirst resetthe
SAMMS-MVX device. You can reset the SAMMS-MV device in
one of two ways. First, press the Reset/Testbuttonon the front
panel of the device. Second, enable the autoreset with HHC
function F8.

e enable = ON
e disable = OFF

With autoreset enabled, overlodd and external trips automati-
callyresetin 30 seconds after the trip. Once theresetoccurs, the
SAMMS-MV device can beUsedtegestart the motor, unless the
motor has reached S maximum temperature and has not
cooled down to thefull-logd level {start inhibit). Resetting after a
trip does not interruphOr otherwise affect the ongoing motor
thermal computations.

3.27 Emergency Restarting

fn certain critical applications, you may want to restart a hot
motor even tAgugh restarting will damage or destroy the motor.
An emer@engyarestart is a motor start that occurs after an
overload trip,on‘maximum allowable winding, housing, or rotor
temp@&rature; but before all have cooled down to the full-load
temperature level (100%) or below. In other words, an emer-
gengy restart is a start that occurs before the restart time
displayed by HHC function F10 reaches zero.
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With the emergency restart function enabled (HHGjfunetion
F11), the motor can be restarted regardless of the residual heat.
If the SAMMS-MV device performs an emergency restart, the
winding, housing, and rotor temperatures in the metor model
computations reset to zero. Any time the motor is started,
whether an emergency restart or a norma@l stast, the emergency
restart HHC function F11 is autordaticallyfeset to disable.

e enabled = ON
e disabled = OFF

3.28 Using the Hand Held Communicator
(HHC)

The HHC provides youtwith the capability to monitor and alter
various motor comtroland protection functions provided with the
SAMMS-MV device! Forexample, you can monitor and alter
control and\protection settings such as on-delay time and
overload class, Y@w.can also monitor a variety of motor operating
conditions,such,as average current and elapsed running time.

The' SAMMS=MV device functions accessible through the HHC
arefshown 4n Table 3.7 The number of functions available
dépends upon the model of the SAMMS-MV device you are
@sing:

The HHC'’s small size makes it convenient to carry around and
uséfor communication with many SAMMS-MV devices. To use
the HHC, connect the HHC's cable, which uses a DB-9 connec-
tor, to the communication port located on the front panel of the
SAMMS-MV device. The HHC receives power and control from
the SAMMS-MV device. When connected to the SAMMS-MV
device, datais displayed on the HHC by a four-character, seven
segment liquid crystal display. When disconnected from the
SAMMS-MV device, the HHC does not retain or display data.

Once connected, you can access the functions provided by the
SAMMS-MV device through the use of the HHC’s control keys.
The HHC has five (5) control keys: (Flunction, LIST, UP, DOWN,
and ENTER. The asterisk (*) key serves no function. The HHC
control keys are described in the following sections.

3.28.1 The (F)unction Key

When you press the (Flunction key, the function mode is
selected and the HHC displays the number of the selected
function preceded by F. With the HHC in the function mode, use
the UP and DOWN keys to step from one function to the next.

3.28.2 The LIST Key

When you press the LIST key, the display mode is selected and
the HHC displays the value corresponding to the selected
function. If the selected function is a set point, the HHC displays
the actual setting. If the selected function is a measured quantity,
the HHC displays the value of the measured quantity.

Inthe display mode, use the UP and DOWN keys to step through
the range of possible set points for the selected function.
Pressing the LIST key returns the active setting to the display.

Thereis one occasion when the LIST key is disabled making the

-
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SAMMS-MV
Function Number Function SAMMS-MVX SAMMS-MVE

FO Ambient temperature . °

F1 Control circuit number ° .

F2 Size for overload No. 1 ° .

F3 Size for overload No. 2 (ow speed) °

F4 Full load current for OLR No. 1 ° .
F4A 5A CT primary current (if used) ° °
F5 Full load current for OLR No. 2 .

F5A 5A CT primary current (low speed) (if used) °

F6 Service factor . .
FEA Motor type ° °

F7 Overload trip class (class 2 through 23) ° °
F7A Cold stall time . °

F8 Automatic reset .

F9 Phase unbalance . °
F10 Time to restart o °
F11 Emergency restart o °
F12 Ground fault protection or warning . .

F12A Ground fault pickup current ° .
F13 Timer No. 1 ° .
F14 Timer No. 2 ° o
F15 Motor current ° .
F16 Last trip current . °
F17 Percent unbalance current . °
F18 Total elapsed run<time on motor ° °
F19 Total glumbeg of motor starts . .

F20 Numbemef averload trips . °
F21 Resgt mMotor data . .
F22 Set'Process current warning °
F23 Jam protection °
F23A Jam pickup current .

F24 Loss of load protection or warning °
F24A Loss of load pickup current °

F25 Motor winding temperature as % of full load temperature ° °
F26 Baud rate . °
Fo7 Address ° °

Table 3.7 SAMMS-MV models and functions
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corresponding functions inoperative. In a SAMMS-MV device
with autoreset disabled at the factory, the LIST key has no effect
for F8.

3.28.3 UP and DOWN Keys

Use the UP and DOWN keys to step through the functions while
the HHC is in the function mode. When the HHC is in the display
mode, use the UP and DOWN keys to step through the values
for a selected function. You can use the keys in three ways:

1.Single step - press the key and release it.

2. Slow scroll - press the key and hold the key down for no
longer than a two or three seconds.

3. Fastscroll - press thekey and hold the key down long enough
for the HHC to step through more than five steps.

The following information discusses how to operate the UP and
DOWN keys in the function and display modes.

1.In the function mode, the UP key increases the function
number by one and the DOWN key decreases the function
number by one. If FO appears on the display, pressing the
DOWN key rolis the function over to the highest-numbered
function, F27. If the highest-numbered function (F27) ap-
pears in the display, pressing the UP key rolls the function
over to the lowest-numbered function (FO).

2.In the display mode, use the UP and DOWN keys to Step
through the range of settings for each set point functions,You
also use the UP and DOWN keys to step through “the
individual line currents and the average line current ofiE15:
Justasthe UP and DOWN keys cause the function numbers
to rol over, they also cause the range of settingsito rall over.

3.28.4 Using the ENTER Key

Use the ENTER key to change settings on the HHGdisplay. The
SAMMS-MV device disables the ENTER keyunder the folowing
conditions:

1. The ENTERkey is disabled while the device is in the function
mode.

2.The ENTER key is disabled\f@r non-setting functions that
display a parameter,

3. The ENTER keyds disabled, while the motor is running to
prevent settings frem beidg changed while the motor is
running.

Use the following procedure to change a setting. This example

shows you how to chapge the full-load current setting from 112A

to 67A.

1. With theyHHC in the program mode (see section 3.29.1),
presstthe (F)unction key. The display shows the number of
the function most recently selected, (e.g. F9).

2.Use the UP or DOWN key (as described above) to step or
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scroll to the desired function. The display shows the,desired
function, (e.g. F4).

3.Press the LIST key. The display shows the activegysetting for
the selected function, (e.g. 112, representing a full-load
current setting of 112A for a motor controelied by a size H3B
contactor.)

4. Use the UP or DOWN key (asg@@scribed above) to step or
scroll to the desired setting. The/display shows the desired
setting, (e.g. 67 for 67A).

5.To view the active settifig, press’the LIST key. The number
112 appears on the display:

6. Repeat step 4 to return to the desired setting.

7. Toenterthe desired setting (67) which is displayed, press the
ENTERKey.Thedisplay becomes blank while you hold down
the ENTERkey,and the SAMMS-MV device stores the new
setting.

8. Press thgyLIST key to show the new setting (67) on the
display.

9. To'move to the other functions, press the (F)unction key. The
display shows, in the example, F4.

10¢Press the UP and DOWN keys to step through the function
numbers. The SAMMS-MV device is in the function mode.

11. To exit the program mode, press and hold the (F)unction
key for several seconds. The display will show “Pro9.”
Press the UP or DOWN key to change to display mode.

3.29 Using the SAMMS-MV Device Func-
tions

This section lists the 28 major motor control and protection
functions and several related functions (FO-F27, F6A, FOA,
F12A, F23A, and F24A) and how to use them. The functions
available for each version of the SAMMS-MV device are shown
in table 3.7. Table 3.8 provides a description of each function
and its associated range, step size, and default value.

To access a function perform the following steps:

1. Connect the HHC’s cable to the communications port onthe
front of the SAMMS-MV device.

2. Locate the desired function using the (F)unction and UP and
DOWN keys.

3. Then locate and follow the steps provided with the function
you wish to perform.

3.29.1 Program Mode/Passwords

To access the functions in program mode, the user is required
to enter a password. The default password is “0000,” and may
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Function | Function Description Range Step Size Default Value
Number
FO Select ambient temperature. 0-70°C 5°C 40°C
F1 Display (or change for SAMMS-MVE) 0 - 9999 1 N/A
the control circuit number,
Enable/disable incomplete sequence
status.
F2 Display the size for single-speed H3A, H3B, H3C, H6 As shown N/A
controller, or the high-speed size for
two-speed motor controllers.
F3 Display the low-speed size for H3A, H3B, H3C, H6 As shown N/A
two-speed controller. F3 is OFF for
single-speed motor controllers.
F4 Select the full-load current setting (I J [H3A: 18 - 724 1A 18
for the size for single-speed motor H3B: 60 -R40A 1A 60
controller or the high-speed size for H3C: 192 £4Q0A 1A 192
two-speed motor controllers. H6: 320 - 720A 2A 320
F4A Display the primary current if 5A Functiomef size,in F2 Function of size in F2 OFF (denotes
secondary CT's are used. SAMMS sensors
in use)
F5 Select the full-load current setting (I . J& | H3A! 18 - 72A 1A 18
for the low-speed size for two-speed H3B: 60 - 240A 1A 60
motor controllers. F5 is OFF for single H3E:. 192 - 400A 1A 192
speed motor controllers. HO: 320 - 720A 1A 320
F5A Display the primary current if 5A Function of size in F3 Function of size in F3 OFF (denotes
secondary CT's are used. SAMMS sensors
in use)
F6 Select the service factor. 1or1.15 N/A 1.15
FBA Select type of motok ODP or EFC N/A ODP
F7 Select the overloadgtiip Class. 2-23 1 10
F7A Select cold stal time. 5-100 1 10 (CDP) /
20 (EFC)
F8 Enable/disable g@utdreset of overload ON/OFF N/A OFF
and extetpal trips.
F9 Enable/disableyphase unbalance ON/OFF N/A ON
protection.
F10 Display, theftime to wait until the motor | Real Time Value 1s N/A
can be restarted. Applies after an
overload trip with the winding, housing,
or retor temperature above the
maximum atlowed for restarting.
F11 Enable/disable the emergency restart ON/OFF N/A OFF
capability.

Table 3.8 Motor control and protection functions (page 1 of 2)
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Function | Function Description Range Step Size Default Value
Number
F12 Select ground fault protection or ON/OFF N/A OFF
warning. ON means protection; OFF
means warning.
F12A Select ground fault pick-up current 7A-| rc 1A 10A (H3A-H3C)
value. 20A (H6)
F13 Set programmable timer #1. OFF - 200 seconds 1 second OFF
F14 Set programmable timer #2. OFF - 200 seconds 1 second OFF
F15 Display the average line current and the | H3A: O - 720A 1A N/A
individual line currents. H3B: 0 - 2400A 1A N/A
H3C: 0 - 4000A 1A N/A
H6: 0 - 7200A 2A N/A
F16 Display the most recent trip current. H3A: 0 - 720A 1A N/A
H3B: 0 - 2400A 1A N/A
H3C: 0 - 4000A 1A N/A
HB: 0 - 7200A 2A N/A
F17 Display the percentage current 0-100% 1% N/A
unbalance. OFF is displayed if
unbalanced protection is off.
F18 Display the elapsed motor running time [ 0.0 - 6553 (x 10 br) 0.1x10hr. N/A
in tens of hours. up to 999.9,
1x10hr.
up to 6553
F19 Display the number of motor starts in 0.0 - 6583 (x10) 0.1x10 N/A
tens of hours. up t0 999.9,
1x10
up to 6553
F20 Display the number of overload trips. ©. - 9999 1 N/A
F21 Reset motor data. Zeroes the elapsed N/A N/A N/A
running time, the number of starts, and
the number of overload trips.
F22 Set process current warning 0-100% | e 1% Irc OFF
F23 Jam protection ON/OFF N/A ON
F23A Select jam pickup curnent 120-400% lric 5% 200%
F24 Loss of Load ON/OFF N/A ON
F24A Select loss of load pickup €urrent 20-95% of running 5% 50%
current
F25 Display percentagg’offmotor winding 0to 250% 1% N/A
temperatCre
F26 Selectibaud rate 2400/4800/9600 N/A 4800
Fa27 Seléct address 1-224 1 200

Table 3.8 Motor control and protection functions (page 2 of 2)
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Figure 3.13 Entering and changing passwords
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be changed at any time. To enter the password and have access
to program mode:

1.Press and hold the (F)unction key for several seconds until
“dISP" is displayed.

2. Press the UP or DOWN key to changeto the program mode.
The display reads “Pro9.”

3. Press the ENTER key, and the display shows "HHHO," the
prompt for entering the password.

4. Press the UP or DOWN key to select the first digit, then press
ENTER. The display reads “HHO-."

5.Continuetoselect password digitsand press ENTERtoenter
each digit.

6. After correctly entering the four digit password, the display
reads “- - - -,” and pressing ENTER gives access to the
functions in program mode.

7. 1fthe password was entered incorrectly, the display will read
“Err.” Press the ENTER key to return to program mode and
try again.

To change the password:
1. Enter the password as described above.

2. With the password entered and the display showing #&,- -=}*
press the UP or DOWN key to enter change mode.“fhe
display reads "CHg."

3. Press the ENTER key, and the display shows “HHHO,” the
prompt for entering the new password.

4. Enter the new password in the same way,descriged above.
After entering all four digits of the new passwordythe display
will again display “HHHO.”

5. Enter the new password a secop@@timellf’it was entered
correctly the display reads "dofE,” and pressing ENTER
gives access to the functions in pragram mode.

6. If the password was enteredin€orrectly, the display will read
“Err.” Press the ENTER key, to%eturn to program mode and
try again.

3.29.2 SAMMS=MV Functions

FO - Ambient Temperature

1. Pressthe LIST key to view the ambient temperature selected.
The default value is 40° C and the range of possible values is
from 0° Cte 70° C in increments of 5° C.

2.To ehange the setting, you must be in program mode.

3.Rressithe UP or DOWN key to scroll through the range of
settings, until the selected setting appears on the display.

4. Press the ENTER key to change the active setting to the
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selected setting. The display becomes blank whileyeugiold
downthe ENTER key and the SAMMS-MV device stores the
new setting.

5. Toexitthe program mode, press and held the (F)unction key
for several seconds. The display will Shows“Prod.” Press the
UP or DOWN key to change to'the display,mode.

F1 - Control Circuit Number,and,incomplete Se-

quence Status

1.Press the LIST key to viewythe \€onftrol circuit number pro-
grammed at the factory. The'gircuit numbers range from O
through 9999. (The UP,"BOWN"and ENTER keys become
disabled.)

2.For SAMMS-MVE, to'ehange the settings, you must be in the
program modef The,avallable selections are program blocks
10- 16 (refer taotable 3.8). If you have loaded a custom circuit,
the designation forthat circuit will be shown.

3. PreSsuthe UR or 'DOWN key to scroll through the range of
circuitthumbers, until the desired circuit number appears on
theldisplaye

4 Rress the ENTER key to change the active setting to the
selegted setting. The display becomes blank while you hold
down the ENTERkey and the SAMMS-MV device stores the
new setting.

5. To exit the program mode, press and hold the (F)unction key
for several seconds. The display will show “Pro9.” Press the
UP or DOWN key to change to the display mode.

6. Press the (F)unction key to step through to another function.

7. Toenable or disable incomplete sequence, pressthe ENTER
key for aperiod of one second or more. A“.” will be displayed
after the F1 on the HHC if incomplete sequence is enabled.
(The SAMMS-MV is shipped from the factory with the incom-
plete sequence enabled.)

F2 - Size for Overload Relay #1

Overloadrelay #1 protects single-speed motors and two-speed
motors running on high speed. The possible values are H3A,
H3B, H3C and H6. Use the following procedure to display the
size for overload relay #1.

1. Press the LIST key to view the size selected for overloadrelay
#1.

2. To change the setting, you must be in program mode.

3.Press the UP or DOWN key to scroll through the range of
settings, until the selected setting appears on the display.

4.Press the ENTER key to change the active setting to the
selected setting. The display becomes blank while you hold
down the ENTER key and the SAMMS-MV device stores the
new setting.

5. Toexit the program mode, press and hold the (F)unction key
for several seconds. The display will show “Pro@." Press the
UP or DOWN key to change to the display mode.
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3 Operating the SAMMS-MV Devicé

F3 - Size for Overload Relay #2 (SAMMS-MVX Only)
Overload relay #2 protects two-speed motors running on low
speed. The possible values are H3A, H3B, H3C, H6 and OFF.
OFF appears for single-speed motors. Use the following proce-
dure to display the size for overload relay #2.

1.Pressthe LIST key toviewthe size selected for overload relay
#2.

2. To change the setting, you must be in program mode.

3.Press the UP or DOWN key to scroll through the range of
settings, until the selected setting appears on the display.

4.Press the ENTER key to change the active setting to the
selected setting. The display becomes blank while you hold
downthe ENTER key and the SAMMS-MV device stores the
new setting.

5. To exit the program mode, press and hold the (F)unction key
for several seconds. The display will show “Pro@.” Press the
UP or DOWN key to change to the display mode.

F4 - Full-Load Current for Overload Relay #1

1.Pressthe LIST key to view the active full-load current setting
for overload relay #1. The setting should normally be the full
load current as shown on the motor nameplate (high speed
for two-speed machine). The range of possible settings and
the factory default value depend on the size displayedfin F2
as follows:

Overload Setting Step Default
Relay Size Range
H3A 18to 72A 1A 18
H3B 60 to 240A 1A 60
H3C 192 to 400A 1A 192
H6 320 to 720A 2A 320

2. To change the setting, you mustybe in'program mode.

3. Press the UP or DOWN Keygto Seroll through the range of
settings until the selected Setiing appears.

4.Press the ENTER key to change the active setting to the
selected value. Tiheldispldy becomes blank while you hold
downthe ENTER Keyyand the SAMMS-MV device stores the
new setting. (If you make an incorrect selection, repeat steps
3 and 4).

5. To exit the program mode, press and hold the (F)unction key
for seyverahseconds. The display will show “Pro8.” Press the
UP orDOWIN key to change to the display mode.

6. Press the'(F)unction key to step through to another function.

F4A -'5A CT Primary Current Selection for Overload

Relay #1
SAMMS-MV is normally used with SAMMS sensors to provide

the current input signals to the device. Optionally, SAMMS-MV
may be used with conventional 5A secondary current transform-
ers.

1. Press the LIST key to view the sensor in,use for overload relay
#1. If standard SAMMS sensors dre used, the display will
read “OFF." If 5A secondary Glis aré'in use, the CT primary
current will be displayed.

2.To change the setting, you(must Berin program mode.

3.Press the UP or DOWN key,to scroll through the range of
settings, until the seleéied setting appears on the display.

4. Press the ENTER key*e, change the active setting to the
selected setting. The display becomes blank while you hold
down the ENFERKkey@and the SAMMS-MV device storesthe
new settings

5. To exit tRe pregram mode, press and hold the (F)unction key
fomseveraliseconds. The display will show “Progd.” Press the
UP%r, DOWN key to change to the display mode.

B64Press the'(F)unction key to step through to another function.

F5=Full-Load Currentfor Overload Relay #2(SAMMS-

MVX Only)
1. Press the LIST key to view the active full-load current setting
for overload relay #2. This setting should normally be the full
load current for the low speed shown on the motor name-
plate. The range of possible settings and the factory default
value depend on the size displayed in F3. The values are
similar to those found in the table in the procedure for F4. If
the control is not a two-speed control, OFF appears on the
display, and UP, DOWN and ENTER keys become disabled.

2.To change the setting, you must be in program mode.

3. Press the UP or DOWN key to scroll through the range of
settings until the selected setting appears.

4.Press the ENTER key to change the active setting to the
selected value. The display becomes blank while you hold
down the ENTER key, and the SAMMS-MV device stores the
new setting. (If you make anincorrect selection, repeat steps
3 and 4).

5. To exit the program mode, press and hold the (F)unction key
for several seconds. The display will show “Pro9." Press the
UP or DOWN key to change to the display mode.

6. Press the (F)unction key to step through to another function.

F5A - 5A CT Primary Current Selection for Overload
Relay #2 (SAMMS-MVX Only)

SAMMS-MV is normally used with SAMMS sensors to provide
the current input signals to the device. Optionally, SAMMS-MV
may be used with conventional 5A secondary current transform-
ers.

1.Pressthe LIST key to view the sensor in use for overloadrelay

#2. If standard SAMMS sensors are used, the display will
read "OFF." If 5A secondary CT’s are in use, the CT primary
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current will be displayed.
2.To change the setting, you must be in program mode.

3.Press the UP or DOWN key to scroll through the range of
settings, until the selected setting appears on the display.

4.Press the ENTER key to change the active setting to the
selected setting. The display becomes blank while you hold
down the ENTERkey and the SAMMS-MV device stores the
new setting.

5. To exit the program mode, press and hold the (F)unction key
for several seconds. The display will show “Pro9.” Press the
UP or DOWN key to change to the display mode.

6. Press the (F)unction key to step through to another function.

F6 - Service Factor

1.Press the LIST key to view the active service factor, 1.0 or
1.15. The factory default is 1.15. A service factor of 1.15
adjusts the overload trip thresholds up by 15% over their
values for a service factor of 1.0. This resultsin more margin
before tripping.

2.To change the setting, you must be in program mode.

3.To change the setting, press the UP or DOWN key i@
alternate between the two choices until the selected valée is
displayed.

4. Press the ENTER key to change the active setting™te, the
selected value. The display becomes blank while you held
down the ENTER key, and the SAMMS-MV devicefstoresithe
new setting. (If you make an incorrect selection, repeat steps
3 and 4.)

5.Toexitthe program mode, press and holdéhe (EjunCtion key
for several seconds. The display will shaw “Preg.” Press the
UP or DOWN key to change to the display mode.

6. Press the (F)unction key to step threughtesanother function.

F6A - Motor Type

1.Press the LIST key to view thé'metortype in use. The factory
default is “OdP” for open drip prodf, “EFC” designates totally
enclosed fan cooled.

2. To change the séttinggyou must be in program mode.

3.To change the setting,dpress the UP or DOWN key to
alternate between the two choices until the selected value is
displayed.

4.Press thg ENTER key to change the active setting to the
selected value. The display becomes blank while you hold
downthe' BNTER key, and the SAMMS-MV device stores the
nefisetting. (If you make anincorrect selection, repeat steps
3and 4.)

5. Teexitthe program mode, press andholdthe (F)unction key

for several seconds. The display will show “Prog."Press the
UP or DOWN key to change to the display mode.

34

6. Press the (F)unctionkey to step through to another function.

F7 - Overload Trip Class

The trip class is the time in seconds that,it takes the overload
relay to trip for a starting current of 600% ofthe full-load current
setting. The range of possible valfies iS¥2:23,

1. Press the LIST key to view thefaetivetsip class.
2.To change the setting, you must be in program mode.

3.To change the settingfpress the UP or DOWN key to scroll
through the rangegef, settings until the selected setting
appears.

4. Press the ENJER,keyaio change the active setting to the
selected value. Fhewdisplay becomes blank while you hold
downthReENTERKey, and the SAMMS-MV device stores the
new setting-(lfy OUmake an incorrect selection, repeat steps
3 and.4.)

5. Teexit the program mode, press and hold the (F)unction key
for several'seconds. The display will show “Pro@.”Press the
UP or DOWN key to change to the display mode.

0.Rress the (F)unction key to step through to another function.

F7A - Cold Stall Time

1.Press the LIST key to view the active cold stal time in use.
(The range of possible values is between 5 and 100 seconds
in increments of one second. The factory default value is 10
seconds. If the cold stall time is more than 100 seconds,
enter 100.

2.To change the setting, you must be in program mode.

3.To change the setting, press the UP or DOWN key to scroll
through the range of settings until the selected setting
appears.

4.Press the ENTER key to change the active setting to the
selected value. The display becomes blank while you hold
down the ENTER key, and the SAMMS-MV device stores the
new setting. If the overload class selected exceeds the cold
stall time, the word “SUrE” appears on the display requiring
reentry before accepting the data.

Important: The word “SUrE” is used as a reminder that
supplemental protection is required if the motor acceleration
time (overload class) exceeds the allowable stall time for the
motor. A speed switch should be used as an input source to
open the contactor if the switch senses alocked rotor or stall
condition.

5.Toexitthe program mode, press and hold the (F)unction key
for several seconds. The display will show “Pro@.” Press the
UP or DOWN key to change to the display mode.

6. Press the (F)unction key to step through to another function.

e
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F8 - Autoreset (SAMMS-MVX Only)

A DANGER

Automatic Reset

Will cause death or serious injury.

Do not use automatic reset with two-wire
control or where automatic resetting of
the SAMMS-MV device restores power
to the motor endangering personnel or
equipment.

1. Pressthe LIST key to view the active autoreset setting, either
ON or OFF. If autoreset is ON, the SAMMS-MV device
automatically resets 30 seconds after an overload or external
trip. At this time the motor can start. If autoreset is OFF, you
must manually reset the overload relay with the Reset/Test
button before restarting the motor. The factory default is
OFF.

2.To change the setting, you must be in program mode.

3.Tochange the setting, press the UP or DOWNkey to select
the new setting.

4. Press and hold the ENTER key. Ifthe displayed setting is ON,
go to step 6. If the displayed setting is OFF go to step®:

5. Release the ENTER key while the display appears Blank:
When you release the key, the setting changes to OFE, GOte
step 6.

6. Release the ENTER key. "SUrE” appears on the digplay?
7. Press the ENTER key to make the change t© ON.

Note: The reason for displaying “SUrE"andiequiring you to
press the ENTER key a second timg is Because the motor can
restart immediately after an overload trip fautoreset is ON.

8. Ifyoumade an incorrect selectidn, repeat steps 3 through 7.

9.Toexit the program mode, press aAdhold the (F)unction key
for several seconds. The display Will show “Pro9.” Press the
UP or DOWN key to‘changé'to the display mode.

10.Press the (F)un€tiongkey to'step through other functions.

F9 - Phase Unbalance/Protection

1.Press the LIST key 10 view the active phase unbalance
protection setting (ON or OFF). The factory default setting is
ON.

a. When phase unbalance protection is enabled (ON), cur-
rent timbalances of greater than 40% accelerate overload
tripping. The Phase Unbalance LED flashes for unbal-
ancesbetween 20% and 40%. It remains steadily illumi-
nated for unbalances greater than 40%.

b.When phase unbalance protection is disabled4@&F), the
Phase Unbalance LED remains off, unbalanced conditions
haveno effect on protection, and F17 (Display Unbalanced
Current) displays OFF.

2.To change the setting, you must b€ inggfegram mode.

3. Tochange the setting, press the URorBOWN key to display
the setting options, then pre§S'BNTER to select the setting
that is shown. The display{blanks while the ENTER key is
pressed.

4.Repeat Step 3 if you Select an‘incorrect setting.

5. To exit the program mode, press and hold the (F)unction key
for several secondsylhe display will show "Pro@.” Press the
UP or DOWNKewto chiange to the display mode.

6. Press the(f)unction key to go to other functions.

F10=Display Time to Restart

1.Presg,the®eIST key to view the time remaining before the
motor Gan be restarted. The time is displayed in seconds.
Whileythe motor is cooling, the time to restart counts down
from the maximum winding or rotor temperature allowed to
theysteady-state, full-load temperature. The display is always
zero if the motor 1s not in a start inhibit mode. If a time to
restart displays, the motor can only be restarted by an
emergency restart (see F11).

2.The UP, DOWN, and ENTER keys are disabled.
3. Press the (F)unction key to go to other functions.

F11 - Emergency Restarting

1.Press the LIST key to view the emergency restart setting (ON
or OFF). The factory default is OFF. With emergency restart
enabled (ON), you can restart the motor after the overload
relay is reset (manually or automatically), even when the time
to reset is not zero. When you initiate an emergency restart,
the motor conditions are reset to zero to simulate a com-
pletely cold start. The emergency restart function is auto-
matically disabled after any restart (emergency or normal),
and you must manually re-enable the emergency restart
function by setting F11 to ON.

2.Emergency restart can be enabled in either the program
mode or the display mode.

3. To change the setting, press the UP or DOWN key to display
the setting options, then press ENTER to select the setting
that is shown. If the selected setting is ON, skip to Step 5.

4.1f the selected setting is OFF, the display blanks while the
ENTERkey is pressed. When the ENTER key s released, the
setting is changed to OFF. Skip to Step 6.

5.1f the selected setting is ON, “SUrE” is displayed when you
release the ENTER key. Press ENTER again to make the
change to ON.
Note: The motor can be damaged if restarted before it is
allowed to cool. The “SUrE” display allows you to reconsider
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your actions before pressing the ENTER key a second time to
select the ON setting.

6. Repeat Step 3 if you select an incorrect setting.

7.1f you are in the program mode, press and holdthe (F)unction
key for several seconds to exit. The display will show “Prog.”
Press the UP or DOWN key to change to the display mode.

8. Press the (F)unction key to go to other functions.

F12 - Ground Fault Protection or Warning

1.Pressthe LIST key to view the active ground fault detection
setting (ON or OFF). The factory default setting is warning
(OFF), and the other setting is protection (ON).

a. When warning (OFF) is selected, the Ground Fault LED
flashes if the ground current increases beyond the pickup
level. The LED stops flashing as soon as the current drops
below the pickup level.

b.When protection (ON) is selected, a ground current above
the pickup level will cause a trip. The motor stops, and the
Ground Fault LED is steadily lit. You must reset the unit
before the motor can be restarted.

2.To change the setting, you must be in program mode.

3. To change the setting, press the UP or DOWNkey to digplay
the setting options, then press ENTER to select the sgtting
that is shown. The display blanks while the ENTER kevais
pressed.

4.Repeat Step 3 if you select an incorrect setting.

5.To exit the program mode, press and hold thefF)unctiofn key
for several seconds. The display will show “Preg.” Press the
UP or DOWN key to change to the displayamodes:

6. Press the (F)unction key to go to ather functions.

F12A - Ground Fault Pickup Current

1.Press the LIST key to view thefactivefground fault pickup
current in use. The range of valtes and default values are
shown in the table below:

Size Pickup,Current Default
H3A-H3C A- e 10A
H6 7AA 20A

2. To change the satting, you must be in program mode.

3.Tochange the setting, press the UP or DOWN key to display
the settingioptions, then press ENTER to select the setting
that istshawh. The display blanks while the ENTER key is
pressed:

44Repeat Step 3 if you select an incorrect setting.

5 Meexit the program mode, press and hold the (F)unction key
for several seconds. The display will show “Prog.” Press the
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UP or DOWN key to change to the display mode.
6. Press the (F)unction key to go to other functions.

F13 - Set Programmable Timer #1

1.Pressthe LIST key to view the activeSettimg,for timer #1. The
default setting is OFF. If the tirer is‘Aot used in the control
circuit, OFF is displayed and the @R, DOWN, and ENTER
keys are disabled. OFF is als¢"displayed for a setting of 0
seconds. The timer may be adjustedvfrom O - 200 seconds
in one second increments;

2. To change the setting,Yilou must be in program mode.

3.To change the setting, press the UP or DOWN key until the
desired value is displayed thenpressthe ENTERkeyto select
the setting. T#edisplay blanks while the ENTER key is
pressed,

4.Repeat StepG,if you select an incorrect setting.

5. To exit the'program mode, press and hold the (F)unction key
fonSeveral seconds. The display will show "Prog.” Press the
WP oRDQOWN key to change to the display mode.

6. Press the (F)unction key to go to other functions.

F14 - Set Programmable Timer #2

TMwPress the LIST key to view the active setting for timer #2. The
default setting is OFF. If the timer is not used in the control
circuit, OFF is displayed and the UP, DOWN, and ENTER
keys are disabled. OFF is also displayed for a setting of O
seconds. The timer may be adjusted from O - 200 seconds
in one second increments.

2.To change the setting, you must be in program mode.

3.Tochange the setting, press the UP or DOWN key until the
desiredvalueis displayed then press the ENTERkey to select
the setting. The display blanks while the ENTER key is
pressed.

4. Repeat Step 3 if you select an incorrect setting.

5. Toexit the program mode, press and hold the (F)unction key
for several seconds. The display will show “Progd.” Press the
UP or DOWN key to change to the display mode.

6.Press the (F)unction key to go to other functions.

F15 - Display Current

1. Press the LIST key to view the instantaneous line currents or
the average instantaneous line current. (The LIST key is
disabled for full voltage, part-winding starters.) Forinstanta-
neous line currents, the display shows the phase designator
(A, b, or C) in the left-most character followed by three
significant digits of the value of the current. For the average
instantaneous line current, four digits are displayed without
a phase designator.
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a. Because only four characters can display at a time, indi-
vidualline currents of 1000 amps and above are displayed
as three dashes following the phase designator, e.g., A -

b.For sizes H3A, H3B, and H3C, the current is displayed to
the nearest 1 amp. For size HB, currents are displayed to
the nearest 2 amps.

2. Toview another line current, press the UP or DOWN key to
scroll through the four selections.

3.The ENTER key is disabled for this function.

4. Press the (F)unction key to go to other functions.

F16 - Trip Current
1.Press the LIST key to view the value of the current that
caused the most recent trip.

2.The UP, DOWN, and ENTER keys are disabled for this
function.

3. Press the (F)unction key to go to other functions.

F17 - Current Unbalance

1.Press the LIST key to view the percentage current unbal-
ance. When unbalance protection is disabled (F9 = QFE);
OFF is displayed. The percentage unbalance is the ratio of
the greatest deviation of the three phase currents fromytheir
average to the average of the three phase currents ex:
pressed as a percentage.

2.The UP, DOWN, and ENTER keys are disabled fforthis
function.

3. Press the (F)unction key to go to otheffunctions.

F18 - Display Total Elapsed Run Time of the Motor

1.Press the LIST key to view the totalelapsed running time of
the motor. The run time is displayea,in teéns of hours as
follows:

Note: The value can be reset to zero with F21.

2. The UP, DOWN, and ENTER keys are disabled for this
function.

3.Press the (F)unction key to go to atherffinctions.

F19 - Number of Motor Starts
1.Press the LIST key to view the number of motor starts. The
number of starts is displayed in'tens of starts as follows:

Actual Number of Starts Displayed Number
0 0.0
9999 999.9
10000 1000
66635 6553
65536 0.0 (roll over)

Actual Number of Hours Displayed Time
0 0.0
9999 999.9
10000 1000
65535 6553
65536 0.0 (roll over)

The displayed value does not increment until a full hour, or for
elapseditimes greater than 10000 hours a full ten hours, have
elapsediinternally, however, the elapsed time is maintained to
the'hearest 0.1 second.

Note: The value can be reset to zero with F21.

2. 5he UP, DOWN, and ENTER keys are disabled for this
funetion.

34Press the (F)unction key to go to other functions.

F20 - Number of Overload Trips
1. Press the LIST key to view the number of overload trips, up
to 9999.

Note: The value can be reset to zero with F21.

2.The UP, DOWN, and ENTER keys are disabled for this
function.

3. Press the (F)unction key to go to other functions.

F21 - Reset Motor Data

1.To reset to zero the elapsed running time, the number of
starts, and the number of overload trips, press the LIST key.
“CLr" is displayed.

2. Press the ENTER key. “SUrE" is displayed.

3. Press the ENTER key again to zero the motor data.

4.To return to Step 1, press the LIST key at any time.

5.The UP and DOWN keys are disabled for this function.

6. Press the (F)unction key to go to other functions.
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F22 - Process Current Warning Level (SAMMS-MVX

Only)

1.Press the LIST key to view the active process current level.
The value represents the percentage of the full load current
setting above which a motor current causes the External Trip
LED to flash. The function is disabled for five times the class
time after starting, or after a speed or direction change. The
range of settings is in 1% increments from zero (OFF) through
100. The factory default is OFF.

2. To change the setting, you must be in program mode.

3.To change the setting, press the UP or DOWN key until the
desired setting is displayed then press the ENTER key to
select the setting. The display blanks while the ENTER key is
pressed.

3. Return to Step 3 if you select an incorrect setting.

5. Toexit the program mode, press and hold the (F)unction key
for several seconds. The display will show “Pro9.” Press the
UP or DOWN key to change to the display mode.

6. Press the (F)unction key to go to other functions.

F23 Jam Protection (SAMMS-MVX Only)

1.Press the LIST key to view the active jam protection setting
(ON or OFF). The factory default setting is ON. If jam protéc-
tion is enabled (ON) and the motor running current incréases
to the pickup current value within 360 msec, the motemwill
trip off-line and the External Trip LED is steadilydlit, The
function is disabled for five times the class time after starting,
or after a speed or direction change.

2.To change the setting, you must be in programymaodes

3.Tochange the protection setting, pressthe URer DOWN key
to display ON or OFF, then press ENTERg0O Selectthe setting
that is shown. The display blanks while the ENTER key is
pressed.

4. Return to Step 3 if you select aglincogect setting.

5. Toexit the program mode, press aAaahold the (F)unction key
for several seconds. The display will show “Prod.” Press the
UP or DOWN key to €hangefto the display mode.

6.Pressthe (F)unction key to step through to another function.

F23A Jam Pickupi/Current (SAMMS-MVX Only)

1.Press the LIST key toWiew the jam current pickup value in
use. The range of possible values is between 120% and
400% to the FLC, in increments of 5%. The factory default is
200%.

2.To chahge the setting, you must be in program mode.

3. Techange the setting, press the UP or DOWN key until the
desiked setting is displayed then press the ENTER key to
seleetithe setting. The display blanks while the ENTER key is
pressed.

4, To exit the program mode, press and hold the (F)unction key
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for several seconds. The display will show “Prog."Rress the
UP or DOWN key to change to the display mode.

5. Press the (F)unction key to step through to anotier function.

F24 - Loss of Load Protection or Warning

(SAMMS-MVX Only)

1. Press the LIST key to view the activgyoss of load setting (ON
or OFF). The factory default sétting,is warning (OFF), and the
other setting is protection (QN)/This¥unction is disabled for
five times the class time dfiter staing or speed or direction
changes.

a. When protectiongl®ON) is*8elected and the motor current
drops below thel picktp, current value, within 360 msec,
the External Trip"RED will light and the SAMMS-MV trips.

b. Whep,waring (OFF) is selected and the motor current
dropsbelow thepickup current value within 360 msec, the
External, Trip,LED flashes but the SAMMS-MV does not
trip.

2. To.change the setting, you must be in program mode.

3o change the protection setting, press the UP or DOWN key
todisplay ON or OFF options, then press ENTER to select the
setting that is shown. The display blanks while the ENTER
Key is pressed.

4.Return to Step 3 if you select an incorrect setting.

5.Toexitthe program mode, press and hold the (F)unction key
for several seconds. The display will show “Prog@.” Press the
UP or DOWN key to change to the display mode.

6. Press the (Flunctionkey to step through to another function.

F24A - Loss of Load Pickup Current (SAMMS-MVX

Only)

1. Press the LIST key to view the active setting. The range of
possible values is between 20% and 95% to the FLC, in
increments of 5%. The factory default is 50%.

2.To change the setting, you must be in program mode.

3.To change the setting, press the UP or DOWN key until the
desired setting is displayed then press the ENTER key to
select the setting. The display blanks while the ENTER key is
pressed.

4. Return to Step 3 if you select an incorrect setting.

5. To exit the program mode, press and hold the (F)unction key
for several seconds. The display will show “Pro8." Press the
UP or DOWN key to change to the display mode.

6.Press the (F)unction key to go to other functions.

F25 - Percentage of Motor Winding Temperature

1.Press the LIST key to view the temperature of the motor
windings as a percentage of the steady-state, full-load
winding temperature. The maximum allowable winding tem-
perature percentage is 175%.
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2. The UP, DOWN, and ENTER keys are disabled for this 0

function.

3. Press the (F)unction key to go to other functions. @

F26 - Baud Rate
1.Press the LIST key to view the active setting. Allowable
settings are 2400, 4800, or 9600 baud. The factory defaultis

3. Press the UP or DOWN key to scroll through the range of
settings, until the selected setting appears on the display.

4. Press the ENTER key to change the active setting to the
selected setting. The display becomes blank while you hold

4800. \
2.To change the setting, you must be in program mode. Q

6. Press the (F)unction key to step through to another function.

F27 - Address
1.Press the LIST key to view the active setting. Allow,
addresses are 1-224. The factory default is 200.

down the ENTER key and the SAMMS-MV device stores the
new setting.
5.Toexitthe programmode, press and hold the (F)unction key
for several seconds. The display will show “Prod.” Press the
UP or DOWN key to change to the display mode. \

2.Tochange the setting, you must be in program mode:
3. Press the UP or DOWN key to scroll through t Xf
settings, until the selected setting appears on .

4. Press the ENTER key to change the acti
selected setting. The display becomes,blank whilglyou hold
downthe ENTER key and the SAMMS- i
new setting.

5.Toexitthe program mode, press%&e (F)unction key
S ‘Pro

for several seconds. The displayywill ." Press the
UP or DOWN key to change ta the display mode.

6. Press the (Flunction key t@r ugh to another function.

%
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4 Troubleshooting

4 Troubleshooting the SAMMS-MV
Device

This section discusses how to troubleshoot the SAMMS-MV
device. The troubleshooting guide below lists basic errors that
can occur while operating the SAMMS-MV device. Use the
guide as necessary to solve error conditions astheyarise. Do not
attempt to solve any error condition that is not listed in the
troubleshooting guide. Instead, contact your Siemens repre-
sentative.

Note: When contacting your Siemens representative, refer to
the SAMMS-MV production control label to identify production
date, hardware version, and software version. This label is
mounted on the right side of the unit when viewed from the front.
For example, 93-250-456-01/03 represents a device that was
produced in 93, the 250th day of the year, unit number 456,
hardware version 01, and software version 03.

Troubleshooting)Guide

Error Condition Main Cause

Remedy

Current Unbalance Current unbalance LED is illuminated if
current unbalance exceeds 40%, or it
flashes if current unbalance is between
20 and 40%. Current unbalancefmay
be due to voltage or load unbalange:

Correct the cause of voltage or load unbalance.

Verify current transformer secondary voltage is
unbalanced at SAMMS-MV terminals 1, 2, and 3 with
reference to 4.

Overload Trip Indicates motor exceeded winding;

housing, or rotor temperatup€ threshold.

Verify that the full load current F4 and service factor F6

on the HHC matches the full load current and the
service factor on the motor nameplate.

Ifthe motor tripped during start, increment the
overload class one step and start again. If still
unsuccessful, the motor’s rotor may be locked or
stalled. Correct motor malfunction before restarting.

Ifthe motor tripped after running for a period more
than the overload class selected, the trip may be due
to a running overload such as excessive loading on a
conveyor belt or bad bearings. Remove the cause of
the overload before restarting the motor.

F16 on HHC displays the most recent overload trip
current value.
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Troubleshooting Guide

Error Condition

Main Cause

Remedy

Incomplete
Sequence

Indicates the SAMMS-MV unit does not
detect current one second after a start
command, or it detects current one
second after a stop command.

If the unit trips one second afteggStart, verify that
current transformer secondary [Rput™ispresent in the
range of 100 mMVAC to 3.54WAC at terminals 1, 2, and
3 with reference to 4. Verify, thatythe coil voltage is 115
VAC at terminals 14, 15£0r 6, with reference to 13
when the motor is started.Verify 115 VAC at terminal
7 with reference to 18y Corte€t conditions if

necessary. Call SigmensSifguinit continues to trip.

If the unit tripgfongysecond after a stop command,
verify the cortactor isPopen. Repair or replace the
contactor ifgit iISWot functioning properly.

Verify, operation of mechanical interlock, and replace
or adjust.

Verify,absence of voltage al terminals 1, 2, and 3 with
reference to 4, and at terminals 14, 15, or 16 with
referepce to 13. If voltage is present, define the source
and’reconnect so that the motor current only passes
through the current transformer.

To disable incomplete seequence, select F1 on the
HHC, press the ENTER key for one or more seconds
and start the motor. The incomplete sequence wil
remain disabled until the above procedure s repeated.

External Trip

If the external trip LED 1s solidly
illuminated and the motor i§ stopped, it
indicates a jam or loss ofgload candition,
or a trip caused by an overemperature
indication from af¥ RTD:

Jam conditions such as a blocked conveyor belt or
gear train cause a sudden increase in motor current,
which can damage the motor's insulation in a short
period of time.

Loss of load conditions, such as a broken blade of an
impeller or loss of back pressure of a pump, result in a
sudden decrease in motor current.

RTD trip indicates that the stator temperature or the
temperature of one of the bearings has exceeded its
threshold.

RTD stator trip indicates either that the motor cooling
system is blocked, or that the fan is broken.

RTD bearing trip indicates overheating of the motor or
load bearings.

In any case, the motor should not be restarted until
the cause of the overheating has been corrected.

F16 on the HHC displays the external trip current at
the time of the trip, or the RTD number which caused
the trip.

In any case, determine the reason for the external trip
and correct the problem before restarting the motor. If
the external trip LED flashes and the motor continues
to run, it indicates loss of load warning or process
current  warning.
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Troubleshooting Guide

Error Condition

Main Cause

Remedy

CPU Fault

Indicates a problem in the
microprocessor or a low voltage
condition.

Verify voltage between terminalsgd and 6 is more than
10 VAC. If fault persists, call, Siemens.

Ground Fault

Indicates the ground fault current
exceeded the threshold. If ground fault
protection was selected, the ground
fault LED illuminates solidly and the
motor stops. If ground fault warning
was selected, the ground fault LED
flashes and the motor continues to run.

The cause of the groundffault'should be determined
and removed before using the motor again. F16 on
the HHC displays the greund¥ault trip current.

Ready Light not
llluminated

Usually indicates lack of control power.

Verify the prgsenee of 12 VAC between terminals 5
and Byef the SAMMS-MV unit.

Ifscontrol power is not present, check the control
power fses or the control power transformer and
replace if defective.

If control power is present, push the RESET button to
test lights and unit. If the Ready light does not
illuminate, call Siemens.

Improper Remote

Indicates connection or operatogéerror,

Verify the SAMMS-MV unit is in the Auto mode.

Operation
Verify 115 VAC input at SAMMS-MV terminals 9, 10,
11, and 12 with reference to 13, and at terminal 7 with
reference to 13.
If remote operation is intermittent, verify connections
are made in a manner to avoid noise interference.
Refer to Section 2 of this manual for instructions.
Improper Alarm Indicates copnection error. Verify 115 VAC at terminals 7 and 8 with reference to
Contact Operation 13.
Improper Light Usually indicatesgprogramming error. Perform lamp test by pressing RESET button.
Operation

Verify ladder diagram.

Improper Local
Operation

Operator enfor.

Verify SAMMS-MV is in Local mode.

Improper Contactor,
Operation

Connéction error.

Verify 115 VAC at terminal 7 with reference to 13, and
at output terminals 14, 15, or 16 with reference to 13
when the motor is started.

Cannot Change
HHC Settings

Usually indicates motor is running.

Change parameters after motor is stopped.

Improper
SAMMS-MV
Operation

Usually indicates improper grounding or
noise interference.

Refer to Section 2 of this manual for instructions.
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Appendix A Technical Specifications

Appendix A - Technical Specifications of the SAMMS-MV Device

Motor Control Specifications

Inputs Six pushbuttons
Four remote inputs

Outputs SAMMS-MVX:

Three coll drivers

Three light bars

One programmable alarm contact

SAMMS-MVE:
One coil driver
Two light bars

Diagnostic LEDs * Current unbalance

* Impending trip

Overload trip

External trip

Incomplete sequence

Ground fault

* CPU fault

Ready

* Light bar flashes (timer timing)

* Impending trip LED*flashes({mator temperature warning)
* Overload trip LED flashes (start inhibit)

* CPU LED ON, (mementary loss of voltage)

*

*

*

Current Ranges: Overload Relay Size:
18 - 72A H3A

60 - 240A H3B

192 - 400A H3C

320 - 720A H6

Permissible CT Ratios

5A secondary CT ratios (functions Overload Relay Size Permissible CT Ratios

F4A & F5A) H3A 30:5, 40:5, 50:5, 75:5, 100:5
H3B 100:5, 150:5, 200:5, 250:5, 300:5, 400:5
H3C 300:5, 400:5, 500:5, 600:5
H6 500:5, 600:5, 800:5, 1000:5
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Overload Specifications

Overload classes

Overload classes 2 through 23 with one second increments.

Trip Characteristics

Tripping time at 6 x | .= 95% of the overload class (£5%).
Tripping time at 1.5 x | s gwithin two minutes for warm conditions.for-all classes.

Tripping threshold (1.1 £ 0.05) x | cfor motors with 1.00 service factor, and
(1.2 £ 0.05) x | rcfor motors with 1.15 service factor.
Tripping time 20 minutes @1.15 x | ricfor motors with service factor 1

Mechanical jam protection
SAMMS-MVX only

Sudden increase of the motor running current. Pigk-up @urrent adjustable from 120 to
400% in increments of 5% of Ire Pick-up time 360" msec.
Default values: 200% le.c.

Loss of load protection
SAMMS-MVX only

Sudden decrease of motor running curfeft, Pick-up current adjustable form 20 to 95% in
increments of 5% of | fe Pick-up time 36Q,msec.
Default values: 50% | e

Process current warning
SAMMS-MVX only

Settings from 0 to 100% of I re

Accuracy

+ 5% of overload trip curve values
+ 2% repeat accuracy.

Phase unbalance protection

Response time aftef1 second
Shifted trip thresfgold value to 0.9 x | s @t 40% phase unbalance.

Equipment ground fault protection

Response time after 194, seconds.
Pick-up time: 360 msec.

Pick-up currents

Overload/Relay'Size  Pick-up Current  Default
H3A 7A-1 Fc 10A
H3B 7A-1 fo 10A
H3C 7A- | FC 10A
Hé 7A-1 FLC 20A

Rotor protection

Coldstall time adjustable from 5 to 100 seconds in increments of 1 second. If cold stall
time is not known, default value shall be according to the type of motor used.

Motor Type Cold Stall Time
Open Drip Proof (ODP) 10 Seconds
Totally Enclosed Fan Cooled (EFC) 20 Seconds

Ambient temperatdre

Motor ambient temperature adjustable O - 70°C in increments of 5°C.
Default value: 40°C.
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Statistical Data

Elapsed motor running time

-x10
- Range: 0.0 to 65583 (535,536 hours)
- Unit increments: 10 hcurs

Number of motor starts

-x10
- Range:0.0 to 6553 (65,536 hours)
- Unit increments: 10 operations

Number of overload trips

- Range: 0 to 9999
- Increments: 1 trip

Current display Overload Relay Size  Current Increments
H3A 1A
H3B 1A
H3C 1A
H6 2A
Alarm Contacts (SAMMS-MVX Only)
Configuration -N.C.
- N.O.
Functions - Impending Trip
- Overload Trip

- External Trig
- Ground Fault
- Al of the above

Software Configured ContralDevices

Timers

4

Timing range

Timers 1 and 2: O - 200 seconds selectable
Timer 3: 1 second fixed value
Timer 4. 30 seconds fixed value

Timer auxiliary contacts

Software instantaneous and timed contacts

Control relays

8

Auxiliafyeentacts

Software instantaneous contacts
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Dimensions

SAMMS-MV

6.25 inches W; 6.00 inches H; 2.125 inches D

Handheld Communicator

3.15 inches W; 5.7 inches H; 1.37 inches D

Environments

Operating temperature range

-25° Cto +70° C.

Storage temperature

-40° C to +85° C.

Relative humidity

5 to 95% non-condensing.

Altitude

6600 ft.

Vibration

5 g's at a frequency range of 10 tg60 Hz.

Electrostatic discharge

No hardware failures at 15 kV atyany peint in the front of the unit.

Electromagnetic interference

5 kV repeated pulses, per UL-991 andhANS|I C37.90A.

Radio frequency interference

Up to 95 MHz and 61.3 V/Mifield Strength

Control Power Specifications

Unit powered by

12.00 VAC(+10%, -15%) supply

Power requirements

4VA

Control circuit inputs

120,VACer 125 VDC (+10%, -15%)

Control circuit outputs

120 VAC (+10%, -15%)

Maximum output loading alowed

for continuous operation

170A for each output energized
Maximum leakage current alowed: 5mA

Frequency

50 Hz: +4%, -5%
60 Hz: +5%

46

Eai N



Appendix A Technical Specifications

Catalog Number SJA MB

[ SAMMS-MV Model Number T

SAM6 - SAMMS-MVE —_—
SAM?7 - SAMMS-MVX

A
Configuration L@A

Control Type
L - Local and/or Remote Control
‘ Alarm Contacts Configuration
(SAMMS-MVX Only)

0 - None ‘
1 - Normally Closed Contacts (N.C.) {

2 - Normally Open Contaéts (N.Qx)

! Alarm Contacts Output (SAMMS-MVX Only)

‘ A - Any of the Below ‘
B - Impending Ttip
C - Overload Trip

‘ D - External Trip
E - Ground Faulf ‘

i F aNone *\J

Loss ohVoltage (SAMMS-MVX Only) |
‘ L - ldoss of Violtage Ridethrough

ﬂ;‘:&iii

Ground Fault
G - Ground Fault Protection

} 0 - None

| Control Circuit Number

Control Circuit Number [L
Loaded at Factory
0000 - None !

Figure A-1 Catalog Number and Configuration Breakdown for SAMMS-MV
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FFFFF

— og@ SWITCH # FUNCTION POSITION

— N/ S1-1 NORMALLYOPEN  g®
= I S1-2. NORMALLY CLOSED . ®w

= 4 | S2-1__ANY OF THE BELOVlsi_j minulall
A i $2-2 IMPENDING TRIP  MgmmH
S ©  52-3 OVERLOADTRIP _ THAQERT
= ol 'S2-4, EXTERNAL TRIP Eﬁﬂiﬂ
_ a §2-5 GROUND FAULT  Mwai_—

Figure A-3 Alarm Contact Configuration Switches (SAMMS-MVX Only)
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A DANGER

Electrical equipment contains hazardous voltages, and
high speed moving parts. Will cause death, serious
personai injury or equipment damage.

Always de-energize and ground the equipment /before
maintenance. Maintenance should be performed only/by
qualified personnel. The use of unauthorized parts iAjthe repair
of the equipment or tampering by unqualified, personnel will
result in dangerous conditions which_will ‘Cause severe
personal injury or equipment damage. Follow al safety
instructions contained herein.

IMPORTANT.

The information contained herein is general n natureland nét intended for specific
application purposes. It does not relieve the user'of responsibility to use sound
practices in application, installation, operation¥and\maintenance of the equip-
ment purchased. Siemens reserves theyright to,make changes in the specifica-
tions shown herein or to make improvements“at any time without notice or
obligations. Should a conflict arise between theigeneral information contained in
this publication and the contents of drawings or supplementary material or both,
the latter shall take precedence.

QUALIFIED PERSON

For the purpose of this manual a qualified person is one who is familiar with the

installation, construction origperation of the equipment and the hazards involved.

In addition, he has the fellowing,qualifications:

(a) Is trained and authorized to de-energize, clear, ground, and tag circuits
and equipment in‘accordance with established safety practices.

(b) Is trained in'the proper care and use of protective equipment such as
rubber gloVes, hard hat, safety glasses or face shields, flash clothing, etc.,
in accordance with established safety practices.

(c) Is tralned.in rendering first aid.

SUMMARY
These instructions do not purport to cover all details or variations in equipment, nor to provide for every possible contingency
to be metin connectionwith installation, operation, or maintenance. Should further information be desired or should particular
problems arise which are not covered sufficiently forthe purchaser’s purposes, thematter should be referred to the local sales
office.

The contents of this instruction manual shall not become part of or modify any prior or existing agreement, commitment or
relationship. The sales contract contains the entire obligation of Siemens Energy & Automation, Inc. The warranty contained
in thecontractbetween the parties is the sole warranty of Siemens Energy & Automation, Inc. Any statements contained herein
do not create new warranties or modify the existing warranty.
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1 Introduction

1 Introduction

The SAMMS-MV electronic motor control and protection device
is designed and manufactured in accordance with the latest
applicable provisions ofthe National Electric Code, Underwriters
Laboratories Standards and Procedures, NEMA Standards, and
the National Electric Safety Code. You must thoroughlyreadand
understand this user's manual before you begin any work with
the SAMMS-MV device. Successful application and operation of
this equipment depends as much upon proper installation and
maintenance by the user as it does upon the careful design and
fabrication by Siemens.

The purpose of this instruction manual is to assist the user in
developing safe and efficient procedures for the installation,
maintenance, and use of the equipment.

Contact the nearest Siemens representative if any additional
information is desired.

A DANGER

Blectrical equipment operstes st high voltages.
When operstad improperly, this equipment will
cause desth, serious persora Injury, end
property damage.

To avoid electrical shock, bums, and entangiément in
moving parts, this equipment must bel installed,
operated, and maintained only by qualified persons
thoroughly familiar with the equipment,Jinstruction
manuals, and drawings.

Qualified Person

For the purpose of this manual and productiabels;, 2%*Quaiified
Person® is one who is familiar with theinstallation; construction
and operation of this equipment, and the hazards involved. In
addition, this person has the following qualifications;

® Training and authorization to #€nergizey de-energize, clear,
ground, and tag circuits andsequipment in accordance with
established safety practices.

e Training in the proper care and use of protective equipment
such as rubber glovesharghat, safety glasses, face shields,
flash clothing, etc., in accordance with established safety
procedures.

e Training in rendering first aid.

Signal Words

The signal words *Danger”, “Waming®, and “Caution® used
in this manual indicate the degree of hazard that may be
encountered by the user. These words are defined as:

Danger—Indicates an imminentlyhazardous situation which,
if not avoided, will result in death omserious injury.
Warmning—i{ndicates an potentiallyhazardous situation which,
if not avoided, could result in'death or serious injury.
Cautlon—Indicates an potentially hazardous situation which,
if not avoided, may resuit in‘minor or moderate injury.

Dangerous Procadures
In addition to other procedures described in this manual as
dangerous, user personnel must adhere to the following:

1. Always work on de-energized equipment. Always de-ener-
gizeabreakeryor contactor, andremoveitfromthe equipment
before\perferming any tests, maintenance, or repair.

2, Always perform maintenance on equipmentemploying springs
afterthe spring-charged mechanisims are discharged.

3. Always let an interlock device or safety mechanism performits
function without forcing or defeating the device.

Fleld Service Operstion

Siemens can provide compentent, well-trained Field Service
Representatives to provide technical guidance and advisory
assistance for the installation, overhaul, repair, and maintenance
of Siemens equipment, processes, and systems. Contact re-
gional service centers, sales offices, or the factory for details.



1 Introduction

1.1 About this Manual

This manual introduces you to the Siemens Advanced Motor
Master System (SAMMS-MV™) motor protection and control
relay which incorporates protection designed for medium volt-
age machines. This manual also contains information for install-
ing and operating the device, communicating with other devices
over the ACCESS™ electrical distribution communications sys-
tem, and troubleshooting the device. This manual also provides
a helpful technical reference for you to use. Refer to table 1.1 to
determine which section of the manual contains the information
that you need.

These instructions prepare you to handle, install, operate and
maintain the SAMMS-MV device and the Hand-Held Communi-
cator (HHC). The individual starters and controllers used are
designed for specific applications based upon your equipment
and needs. Instructions covering these starters and compo-
nents are not included in this manual. For this information, refer
to instructions and drawings fumished with your equipment, or
contact your Siemens representative. You must read these
instructions and determine applicability of your equipment. Refer
to the nameplate data on your controller and to the electrical
diagrams supplied with your controller to determine applicability
of your equipment.

1.2 About the SAMMS-MV Device

The SAMMS-MV device, shown in Figure 1.1, is a software-
configured electronic motor control and overload protection
device that incorporates protection tailored to the special char-
acteristics of medium voltage motors. The'SAMMS-MV system
includes a microprocessor-based,SAMMS-MV device which
receives signal inputs from a set of current transformers (either
3-10 or 1-30) and power input_from¥a, 12 volt tap on the
controller's control power transfofmer.To perform certain moni-
toring and setup activities, a Hand:Held Communicator (HHC)
shown in Figure 1.2, is required. ThesSSAMMS-MV device is a
multi-functional device offering the,following:

e advanced motor protection for medium voltage motors

e pre-programmed eontrol Citcuits

e standardized control'panel with input/output devices replac-
ing conventional push-buttons, pilot lightsand selector switches
diagnostics

statistical. motor 'data

real-time metering

local'display of all motor and control circuit data
gpen-architeeture communications using the ACCESS sys-
tem

Nate: The SAMMS-MV device does not replace the disconnect
devicey(drawout contactor mounting or isolating switch) or the
contactor itself.

If you need to...

.arefer to this section

leam about the SAMMS-MV device

Section 1, Introduction

install the SAMMS-MV device

Section 2, Instaling the SAMMS-MV Device

operate the SAMMS-MV device

Section 3, Operating the SAMMS-MV Device

operate the Hand-Held Communicator

Section 3, Operating the SAMMS-MV Device

connect the SAMMS-MV device to the ACCESS
System

Section 2, Instaling the SAMMS-MV Device

troubleshoot the SAMMS-MV._device

Section 4, Troubleshooting the SAMMS-MV Device

learn about the technical spegifications of the
SAMMS-MV device

Appendix A, Technical Specifications of the SAMMS-MV Device

Table 1.1 Where to find information



1 Introduction

Figure 1.1 SAMMS-MV, frort view

1.2.1 The SAMMS-MV Device Models

The SAMMS-MV deviceis availableintwo models: SAMMS-MVE
and SAMMS-MVX. Each model meets the various demands of
industrial and commercial spegificationsiand installations. Table
1.2 compares the features of eachdimodel.

The SAMMS-MV deviceds designed for critical process control
where prevention of downtimeis critical. it offers motor control
and protection along,withometor diagnostic and motor/driven
equipment protection.4Engineering and operating personnel
have access/'to important data enabling them to optimize
motor-drivenfeqéipment capabilities, maximize the process
system output and faciitate maintenance.

SAMMS-MVX is a full function model, applicable to all control
needs, from a,simple across-the-line unit to a more compli-
cated reduced voltage scheme. It includes all of the functions
listed'in table 3.7. Any of the standard control circuits listed in
tablend.8, or a custom circuit, may be downloaded. The
SAMMS-MVX device accepts up to four remote inputs, while
SAMMS-MVE accepts two remote inputs.

SAMMS-MVE is a model of SAMMS-MV tailored to across-the-

line (FVNR) applications. It provides all of the protective func-
tions of the SAMMS-MVX device, except that it has no jam
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protection (F23), loss of load protection/alarm (F24), or process
current warning (F22) functions. Functions F3 and F5 associ-
ated with two-speed applications are not available. No provi-
sion for automatic reset (F8) is provided. SAMMS-MVE accepts
one remote input, and provides one output to actuate a single
contactor. An alarm contact is not available with SAMMS-MVE.

These remote inputs are compatible with all PLCs and electro-
mechanical remote control devices that have a 120VAC or
125VDC input signal.

1.2.2 Advanced Protection for
Medium-Voltage Motors

For advanced protection of medium voitage motors, the
SAMMS-MV device usesamotor model algorithm that continu-
ally calculates the stator winding and housing temperature as
well as the rotor temperature as a function of the motor rms
current. The motor model compares the calculated tempera-
ture to trip temperature vaiues and provides a signal that trips
the motor off line when the motor reaches a trip temperature
value. The model closely emulates the heating and cooling of
the motor windings as well as the rotor and provides protection
against both transient and steady-state overload conditions.
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Figure 1.2 Hand-Held Communicator (HHC)

1.2.3 Overload Protection

The motor model offers the selection @f overléad classes 2
through 23.

The SAMMS-MV device offers moré*accuraté motor protection
than traditional thermal overload and Most electronic motor
protection devices. This prolongs metoglife by eliminating nui-
sance tripping for multiple restarts’and allowing for proper cool
down time when the metor winding temperature or rotor tem-
perature reaches a critically, highavalue.

1.2.4 Programming Control Circuits

The SAMMS-MV device allows you to modify its configuration by
programming the micrgprocessor. The SAMMS-MV device
replaces conventional timers, overloadrelays. pushbuttons, and
selector switches.

SAMMS-MVE is preloaded with seven across-the-line control
circuitspandthe desired control circuit can be selected using the
Hand-Held“@ommunicator (HHC.) Alternatively., a custom
acressithe:line circuit may be downloaded from a PC.

Alibrary,of more than 40 typical control circuits exists for use with
SAMMS-MVX to meet applications ranging from simple across-

the-line starters to complicated reduced-voltage starters#VVith
optional software, the specified control circuit can be loaded
either from the library or from a modified version into the
microprocessor's memory, n the factory or on site, using an
IBM®-PC compatible computer. If you weuld like to learn more
about this software package, refer to SAMMSICustom Software
Manual, Bulletin CP 3291.

Highly specialized control circuitg€anbe ‘developed and existing
circuits can be modified using @n gptiomal IBM-PC compatible
software package. This software uses€onventional engineering
symbols along with pull-downAymenus and a mouse to draw
ladder diagrams. When yQu, have finished drawing the diagram,
the software translatesgthe ‘diagram into microprocessor ma-
chine code and downloads, it into the SAMMS-MV device's
memory.

1.2.5 Using the Standardized Control Panel

The SAMMS:MV 'deyice can be used for local and/or remote
control. ThelSAMMS-MVE device provides two light bars, while
the SAMMS-MVX mode! provides three light bars. Each model
includegysix pushbuttons with lights and tactile feedback. You
caniprogram, these light bars and pushbuttons for the various
fufctions, of the control circuit used.

JThetest/reset button is used to test and reset the overload
fuRetion and to test the front panel lights.

Diagnostics
Eight diagnostic LEDs, located on the front panel, provide
information about conditions affecting the motor.

Statistical Data about the Motor

The microprocessor's memory stores statistical data about the
motor and dispiays this data on the Hand-Held Communicator
{HHC).

Real-Time Metering Data
The Hand-Held Communicator displaysreal-time metering data.

Local Displaying of Motor and Circuit Data

The HHC and the eight (8) diagnostic LEDs display motor and
control circuit data. The eight (8) diagnostic LEDs are located on
the front panel of the device.

Communicating with Other Devices

The SAMMS-MV device communicates with other devices via
the ACCESS system. When connected to the ACCESS system,
the SAMMS-MV device provides two-way communication with
the Power Monitor™ display and monitoring unit, an IBM PC-
compatible computer running the Power Monitor PC™ commu-
nications and supervisory software or another supervisory de-
vice. This ability allows you to control and monitor motors from
a centralized location. You can have remote access to all
SAMMS-MV data such as diagnostics, statistical data, real-time
metering, and controller status. If you wouid like to learn more
about the ACCESS system, refer to Installing the ACCESS
Systen (manual no. SG6028).
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SAMMS-MV Model SAMMS-MVE SAMMS-MVX
Application
Across-the-line (FVNR) X X
Reversing X
Two-speed X
Reduced vollage X
Functions available (see table 3.7) FO-F21 plus F25-F27 (excepting FO-F27
F3, F5, or F8)
Ridethrough upon loss of power No Yes
Ground fault protection/alarm Yes Yes
Programmable alarm contact No Yes

Control circuits

Seven (preloaded), selectable with
HHC. May download any custom
across-the-liné’control circuit

Any downloadable control circuit

Change settings requires password Yes Yes

Remote inputs One Four
Outpute One Three
Lightbars Two Three

Table 1.2 SAMMS-MV modeis
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This section provides instructions for installing the SAMMS-MV
device. You should adapt theseinstructions to suit the needs of
your installation and equipment.

2.1 Receiving and Storing the
SAMMS-MV Device

Thoroughly inspect the equipment before accepting the ship-
ment from the transportation company. Compare each item
received against the packing list and report any shortages or
damaged equipment to the carrier.

if you are not going to install the SAMMS-MV device immedi-
ately, store it in a clean, dry location at ambient temperatures
from -40° Cto 85° C. The surrounding air should not contain any
corrosive fumes or electrically conductive contaminants. The
storage location should prevent condensation from forming
within the equipment enclosure.

Note: Improper storage can cause equipment damage. Follow
allstorageinstructions carefully. Failure to follow storage instruc-
tions will void the warranty.

2.2 Where to Locate the Device

You can locate the SAMMS-MV device and its associated
devices in most industrial equipment environments. Unless the
device is designed for specific requirements, you should install
the SAMMS-MV device and its controller in an area where the
following conditions exist:

e Ambient air must be free of dirt, combustible vapor /steam,
electrically conductive or corrosive material.

e Area around the controller must provide aceesstoithe equip-
ment for inspection, maintenance and operation.

2.3 Mounting the Device

The SAMMS-MV device mounts in‘a front'door panel of the low
voltage compartment of SiemensjSeries 81000™ medium
voltage control (MVC) equipment: Mount the device in the
normal low-voltage compartmentassociated with each medium
voltage controller.

2.4 Connecting the Device

This section containsigeneral guidelines that you should follow
to connect the SAMMS:MV device. These guidelines include
instructionsforrouting the wire, connecting the wireand ground-
ing the device. Use these guidelines to install the SAMMS-MV
device and its peripheral devices in amotor controller. Also use
these guidelines to connect the motor controller to the motor.

When Siemens'supplies a SAMMS-MV device as part of a motor
controllery Siemens personnel install the wiring between the
SAMMS-MV device and its peripheral devices in the motor

controller at the factory. The schematic diagram used contains
three components: aconnection diagram, aladderdiagram and
a wiring diagram. The connection diagram illustrates the con-
nections between the SAMMS-MV device and its peripheral
devices. The ladder diagram illustrates the control circuitloaded
into the SAMMS-MV device. Figuré2-1 shows atypical connec-
tion diagram for the SAMMS-MV device.

If Siemens does not supply the motof controller, the retrofitter or
original equipment manufacturer should develop an equivalent
electrical scheme.

2.4.1 Wiring Guidelines

You must observe the following guidelines when installing the
SAMMS-MV device andieonnectingit with its peripheral devices.

A DANGER

Hazardous Voitages

Will result in death, serious injury, or property
damage. Turn OFF and lock out all incoming
AC power and all foreign power sources
before attempting to work on the SAMMS-MV
device.

Note: Failure to follow these guidelines can cause pickup of
unwanted signals resulting in erratic operation and damage to
the SAMMS-MV device.

Guldeline 1: Separate the low-voltage (115 VAC or less) from
the higher voltage conductors (460 VAC or higher) as much as
possible. If low-voltage and medium-voltage wires must cross
paths, make sure that they intersect at a right angle.

Guldeline 2: To eliminate noise coupling, install all twisted pairs
orwrap wires in such a way that acomplete twist or wrap occurs
at least every two inches.

Guldeline 3: Place the low-voltage leads near the controller
chassis.

Guldeline 4: Use atleast AWG 14 stranded copper wire for any
low-voltage control wiring that you route outside the motor
controller enclosure. Connections to the SAMMS-MV unit must
be made with wire no larger than AWG 14.

Guideline 5: To avoid ground loops, ground each motor con-
troller at a single ground point.

The top portion of the device contains 16 terminal locations for
connecting control power leads, power supply, ground, inputs
and outputs. (Refer to Figure 2.2 for a description of each
terminal block assignment.)
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24.2 Grounding the Device

As stated in Guideline 5, ground each motor controller at a single
ground point. The grounding path to earth must be permanent
and continuous. It must also be able to safely conduct ground
fault currents that may occur in the system to ground through
minimum impedance. The earth ground does not carry any
current under normal conditions.

Note: Do not ground the SAMMS auxiliary current sensor (ACT)
leads. (See figure 2.1.)

A DANGER

Hazardous Voltages

May be present on external surfaces of
un-grounded controllers and will cause
death, serious injury, or substantial
property damage. Follow grounding
instructions carefully.

Connect a ground bus to the chassis of each controller or to the
chassis of the mounting equipment containing the earth ground
through a grounding conductor.

RefertoArticle 250 ofthe National Electfical€ade forinformation
about the types and sizes of wire éenductors’and methods for
safely grounding electrical equipmentiand components.
2.4.3 Connecting the Device to a Control
Power Source

The SAMMS-MV devicerequires a12 VAC controlpowersource
in order to operate. .2onnectsthe control power source to
terminals 5 and 6 located on.the top of the relay.

2.4.4 Connectinginput and Output Devices
to the SAMMS-MYV Device

Connectyourdevices to theinput and output connections on the
SAMMS-MV'device as illustrated in Figure 2.2.

2:4.5 Communications Connection

The SAMMS-MV deviceis equipped with an RS-485 communi-
cations port on the back ofthe device. The communications port
allowsconnection to a communications module which enables
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the SAMMS-MV to communicate with a remote supervisory
device. Examples of the remote supervisory device include the
Power Monitor display and monitoring unit, a standard personal
computer running the Power Monitor PC communications and
supervisory software, or Siemens Microsoft® Windows™ based
SIEServe™ or WIinPM™ software. These supervisory devices
and programs can communicate with the SAMMS-MV device
and allow it to operate in the ACCESS electrical distribution

communications system.

The SAMMS-MV device connects to the SEAbus ™ RS-485 via
the 5 pin plug on the Communications Module CM-1. The
communications connections are illustrated in Figure 2.3. Refer
to Installing the ACCESS System (manual no. SG-6028), for
detailed information on connecting thegSAMMS-MV device to

the ACCESS network.

Top View Proper make-upyof 5 pin plug /
///
Rear View 7
504 32 1 x°
. ' 12Vide(-)
Side View 12\/dc(+)
WHT
ScOmm f‘ahlp}? ] E.COmm Cablez
Shield
5 pin piu ~ SAMMS
pin p g‘-‘_\ " Communications
Q Module
w23y CM-1
S~ I
N
ity
& :
= |
= L i
— i 4 -
Ribbon cable assembly- -
) Rear view of the SAMMS-MV device

Flgure 2.3 SAMMS-MV device communications connections
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This section explains how to operate the SAMMS-MV device.

3.1 Password Protection

Changing the settings of the SAMMS-MV device requires the
use of the Hand-Held Communicator (HHC) in the program
mode. To access the program mode, the user needs a
password. The SAMMS-MV device is shipped from the factory
with the password “0000.” This password can be changed by
the user as described in section 3.29.1. Display of data using
the HHC does not require use of a password.

3.2 Using the Reset/Test Push Button

The Reset/Test pushbutton is located at the bottom center of
the front panel of the SAMMS-MV device as illustrated in Figure
3.1. Youpress this pushbutton to manually reset the SAMMS-MV
device after a fault or a trip condition occurs so that the motor
can be restarted. You can also use the Reset/Test pushbutton
to perform a lamp test or an overload relay test.

3.2.1 Performing a Lamp Test
To test the diagnostic LEDs, the control LEDs and the light bars
on the front panel, use the following procedure;

1.Press and hold the Reset/Test pushbutton for one towo
seconds.

2.Release the Reset/Test pushbutton. (All LEDs anddight bars
on the front panel illuminate for two seconds.)

If a fault or trip condition exists when you press the'Reset/lest
pushbutton, the device performs a reset instead of a lamp/test.

Figure'3:1)rcnt view of SAMMS-MV

3.2.2 Performing an Overload Relay Test

You may perform an overload relay test whenever the motor is
stopped. Use the following procedure to,perform an overload
relay test.

-—

.Press and hold the Reset/Test pushbutton for at least the
duration of the class time. The€lass time is set by accessing
function F7. If you need to kmow/hownto access function F7,
see Section 3.29. If you release the Reset/Test pushbutton
before the duration of the Class time, the device performs a
lamp test. If a fault or tripicondition exists when you press the
Reset/Test pushbutten, theidevice performs a reset instead
of a lamp test.

2. Continue to hold,down the Reset/Test pushbutton. After
reaching the(class time duration, the Impending Trip and the
PhaseUnbalance LEDs illuminate.

3.Release the Reset/Test pushbutton. The impending Trip
and\Phase, Unbalance LEDs go off, and the Overload Trip
LED illuminates for two seconds. If the SAMMS-MV device
is trippedit is automatically reset at the end of the overload
relay test.

Wse the following procedure to reset the SAMMS-MV device
aftema trip event.

1.Press the Reset/Test pushbutton,

2.Release the Reset/Test pushbutton. The device resets the
alarm LEDs. If the motor has cooled sufficiently, you can
restart the motor.

3.3 Motor Control

You can configure the SAMMS-MV device to perform many
motor starting and control functions. These functions include
basic across-the-line, to more complicated reversing, two-
speed, and reduced-voltage starting. The SAMMS-MV device
stores in its memory the executable code representing the
ladder diagram for the user's control application. The
SAMMS-MV device and ladder diagram code replace the
conventional control logic defined by wired interconnection of
electromechanical timers, control relays, pushbuttons, selector
switches, and pilot lights. A library of over 40 standard ladder
diagrams available for the SAMMS-MV device covers most
applications. In addition to the standard ladders, you can
construct custom ladder diagrams, using optional software, to
handle special applications.

Figures 3.2 and 3.3 illustrate the ladder symbols representing
input and output devices available for the SAMMS-MV device.
The circular symbolsrepresent output devices suchascontactor
coil drivers, pilot LEDs on the front panel of the SAMMS-MV
device, software time-delay relays and software control relays.
All other symbols represent input devices such as software
auxiliary contacts, remote AC inputs, front-panel pushbuttons,
and software timer instantaneous and timed contacts.

11



3 Operating the SAMMS-MV Device

3.4 Output Devices
You can use the following SAMMS-MV output devices:

AC Outputs

The SAMMS-MVX device provides up to three AC coil drivers
capable of driving contactors up to size H6, whie SAMMS-MVE
provides one coil driver.

Control Relays

The device provides up to eight software-controlled relays.
These relays are helpful in local two-wire and other applications
requiring maintained contacts.

Timing Relays

The SAMMS-MV device contains four internal software timing
relays. You can configure all four timers as on-delay timers;
however, if needed, you can configure the two adjustable timers
(timing relays TR1 and TR2) as either on-delay or off-delay
timers. Using the Hand Held Communicator, you can program
timing relays TR1 and TR2 from O through 200 seconds (func-
tions F13 andF14). Timingrelay TR3has a fixed 1 second delay,
and timing relay TR4 has a fixed 30 seconds delay. Table 3.1
illustrates the type o ftimers used on the device and their ranges.

Timer Type Time (in seconds)
TR1 Programmable on-delay or |0 - 200
off-delay
TR2 Programmable on-delay or |0 - 200
off-delay
TR3 Fixed on-delay 1
TR4 Fixed on-delay 30
able 3.1 Types of software tming relays

Pilot LEDs

The SAMMS-MVX device contains three light bars on the front
panel, while the SAMMS-MVE contains twg lightbars. Light bar
L1 isreserved and must be used as the STORyor OFF LED. You
can configure L2 and L3 at youridiscretien. The Hand, Off and
Auto LEDs correspond to the Hand©Off and Auto pushbuttons
on the front panel as illustrated'in Figure 3.4. You can use the
Incomplete Sequence LED in reduced:voltage applications orto
verify contactor operation. Referte,Figure 3.4 for the location of
the LEDs and Table 3.2 for a/description of the LED states.

Flashing Pllot,LEDs

The front panel containsitwo or three flashing light bars that
indicate varigus conditions such as on-delay timing. These
flashing light bars, L1,42 and L3 as defined above, indicate
different output devices if they are flashing rather than if they are
on constantly. Refer to Figure 3.4 for anillustration of pilot LEDs.

3.5 Input Devices

You can use the following input devices with the SAMMS-MV
device;

Remote AC Inputs
For SAMMS-MVX you can use four 120 VAC or VDC inputs for
remote control, or you can use one input for SAMMS-MVE.

12

Front Panel Pushbuttons

The SAMMS-MV device has six front-panel pushbuttons for
local control of the device. You must use pushbutton 1 (PB1) for
stopping the motor. You must use three of the pushbuttons
(PB4-PBS6) for the Hand, Off and Auto functions if these functions
are used in your configuration. If thése functions are not used,
youmay use PB4-PB6 for other. functions. You can configure the
other two pushbuttons (PB2 and\PB3)at’your discretion. Refer
to Figure 3.4 for assignmentsof pushbuttons. Insert labels are
used to identify the function@ssociated with each pushbutton or
light bar.

Software Auxiliary Contacts

Any number of internaly(software) auxiliary contacts can be
configured. Thesgcontacts show either a normally open (NO) or
normally closedy(NC) status. You can set up these auxiliary
contacts using the, SAMMS-MV software. Through the
SAMMS-MY software, the pilot LEDs also have auxiliary con-
tacts,

STATE
LED On Flashing
Current >40% 20 - 40%
Unbalance
Impending Trip >110% > 100% - <110%
Overload Trip Trip Start Inhibit
Incomplete Trip
Sequence
External Trip: Loss of Load or | Alarm: Loss of
Trip/Alarm Jam or RTD Load or Process
Current
CPU Fautt Trip: CPU Failure or
Low Voltage
Ground Fault Trip Alarm
Light bar (L1) Stop or Off Off Delay Timer
Timing
Light bar (L2) Start, On, Forward, | On Delay Timer
Low Speed, Right Timing
Lightbar (L3) Reverse, High On Delay Timer
Speed, Left Timing
able 3.2 Description of pilot LEDS
Software Timer Inputs

Each timer has an unlimited number of normally open (NO) and
normally closed (NC) contacts. Timers configured as on-delay
timers have an unlimited supply of normally open timed-closed
(NOTC), and normally closed timed-open (NCTO) contacts.
Timers configured as off-delay timers have an unlimited supply
of normally open timed-open (NOTO), and normally closed
timed-closed (NCTC) contacts.

Communications Inputs
A serial, RS-485 communications port is located on the back of
the device for external communications.
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The communications inputs must be included in the ladder logic
(control circuit).

3.6 Ladder Diagrams

3.6.1 Library of Standard Ladder Diagrams

The SAMMS-MV library of more than 40 ladder diagrams covers
most standard motor control applications. Table 3.3 lists the
standard control circuits and the input and output assignments
for the library. You can use the library with the following starter

types:

e across-the-line, non-reversing

e across-the-line, reversing

e two-speed, two winding

e two-speed, one-winding, constant or variable torque
e two-speed, one-winding, constant horsepower

e reduced-voltage, autotransformer

e reduced-voltage, reactor

For each starter type, the library includes seven control types:

e |ocal two-wire
e |ocal three-wire

e |ocal three-wire, remote two-wire
e |ocal two-wire, remote two-wire

e |ocal three-wire, remote three-wire
e remote two-wire

e remote three-wire

SAMMS-MVE has seven preloadedcircuits (ladder diagrams) for
use with across-the-line (FVNR) applications. SAMMS-MVX
may be used with any of the circuits.

Fordetails on thelibrary of standardladder diagrams, refer tothe
SAMMS Standard Circuit Manual.

3.6.2 CustomLadder Diagrams

For special motor€ontroliapplications not covered by the library
of standard ladders, youcan construct customladder diagrams
using thefinput and output devices and their associated symbols
for the SAMMS:-MV'device. Siemens personnel can build these
custom ladder diagrams or you can build your own. You can
purchase amgptional IBM PC-compatible software package to
develop ‘custom ladder diagrams for special control applica-
tions{he package also includes a library of standard symbols.
The package enables you to reconfigure existing SAMMS-MV
devices to meet changing plant needs. Refer to the Custom
Software Manual for the SAMMS device, Bulletin CP 3291.
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Input  Assignments
Starter Program Control  Type PB1 PB2 PB3 PB4 PB5 PB6
Type Block
Preloaded in | FVNR PB10 LOCAL, 2-WIRE OFF ON
gazmbn:s-mve FVNR PB11 LOCAL, 3-WIRE STOP |START
downloaded | FVNR PB12 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP [START HAND | OFF AUTO
in
SAMMS-Mvx | FVNR PB13 LOCAL/REMOTE  2-WIRE STOP HAND, |OFF AUTO
FVNR PB14 LOCAL/REMOTE  3-WIRE STOP |START
FVNR PB15 REMOTE, 2-WIRE
FVNR PB16 REMOTE, 3-WIRE
Avalable with { FVR PB17 LOCAL, 2-WIRE OFF FWD REV
x;ms-mvx FVR PB18 LOCAL 3-WIRE STOP |EWD WREV
FVR PB19 LOCAL. 3-WIRE, REMOTE 2-WIRE STOP JFwD REV HAND | OFF AUTO
FVR PB20 LOCAU/REMOTE  2-WIRE STOP). | FWD REV HAND |OFF AUTO
FVR PB21 LOCAL/REMOTE  3-WIRE sToP) [RwD REV
FVR PB22 REMOTE, 2-WIRE
FVR PB23 REMOTE, 3-WIRE
FVR PB24 LOCAL/REMOTE  3-WIRE SToP }FwD REV
ELECTRICALLY  INTERLOCKED
2SPD,2W |PB25 LOCAL, 2-WIRE OFF LOW HIGH
2SPD,2W |[PB26 LOCAL, 3-WIRE STOP |LOW HIGH
2SPD,2W | PB27 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP |LOW HIGH JHAND |OFF AUTO
2SPD,2W | PB28 LOCAUREMOTE 2:WIRE STOP |LOW HIGH [HAND |OFF AUTO
2SPD.2W |PB29 LOCAL/REMOTE 4m8-WIRE STOP [LOW HIGH
2SPD,2W | PB30 REMOTE, 2-WIRE
2SPD,2W | PB31 REMOTE, 43"WIRE
2SPD, PB32 LOCAL, 2-WIRE OFF LOW HIGH
1w, CT
OR VT
2SPD, PB33 LQCAL, “3-WIRE STOP |LOW HIGH
1w, CT
OR VT
2SPD, PB34 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP |LOW HIGH [HAND |OFF AUTO
1w, CT
OR VT
2SPD, PB35 LOCAL/REMOTE  2-WIRE STOP |LOW HIGH |HAND |OFF AUTO
w, T
OR AT
2SPD, PB36 LOCAL/REMOTE  3-WIRE STOP |[Low HIGH
1w, €T
OR VT
2SPD, PB37 REMOTE, 2-WIRE
W, CT
OR VF
2SPD, PB38 REMOTE, 3-WIRE
W, CT
OR VT

Table 3.3:Standard control circuits
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3 Operating the SAMMS-MV Device

Input Assignments
Starter Program Control Type PB1 PB2 PB3 PB4 PBS PB6
Type Block
Available with | 2SPD, PB39 LOCAL, 2-WIRE OFF LOW HIGH
SAMMS-MVX | 1W, CH
only 2SPD, PB40 LOCAL, 3-WIRE SToP |Low  |HIGH
1w, CH
2SPD, PB41 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP |LOW HIGH HAND | OFF AUTO
1W, CH
2SPD, PB42 LOCAL/REMOTE 2-WIRE STOP | LOW. HIGH HAND | OFF AUTO
1W, CH
2SPD, PB43 LOCAL/REMOTE 3-WIRE STOP JLOW HIGH
1w, CH
2SPD, PB44 REMOTE, 2-WIRE
1W, CH
2SPD, PB45 REMOTE, 3-WIRE
iW, CH
RVA PB46 LOCAL, 2-WIRE OFF ON
(Auto TX)
RVA PB47 LOCAL, 3-WIRE STOP START
(Auto TX)
RVA PB48 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP |START HAND | OFF AUTO
(Auto TX)
RVA PB49 LOCAL/REMQTE 2-WIRE STOP HAND | OFF AUTO
(Auto TX)
RVA PBS0 LOCAL/REMOTE 3-WIRE STOP |START
(Auto TX)
RVA PB51 REMOTE, 2-WIRE
(Auto TX)
RVA PB52 REMOTE, 8:WIRE
(Auto TX)
RVA PB304 LOCAL, 2-WIRE OFF ON
(Reactor)
RVA PB302 LOCAL, 3-WIRE STOP |START
(Reactor)
RVA PB303 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP | START HAND | OFF AUTO
(Reactor)
RVA PB304 LOCAL/REMOTE 2-WIRE STOP HAND | OFF AUTO
(Reactor)
RVA PB305 LOCAL/REMOTE 3-WIRE STOP | START
(Reactor)
RVA PB306 REMOTE, 2-WIRE
(Reactor)
RVA PB307 REMOTE, 3-WIRE
{Reactor)

Table 3.3 Standard control circuits (continued)
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3 Operating the SAMMS-MV Device

3.7 iIncomplete Sequence

Sometimes the motor contactors do not respond in a timely
manner to start, stop, transition, speed or direction change
commands from the controller. If the SAMMS-MV device does
not detect motor current one second after issuing a start
command or if the SAMMS-MV device detects motor current
one second after issuing a stop command, an Incomplete
Sequence trip occurs. The motor contactors are opened and the
Incomplete Sequence LED illuminates solidly. In standard re-
duced-voltage autotransformer (RVA) starters, an incomplete
sequence also occurs if the remote RUN seal-in contact wired
to pin 9 does not close within one second of the transition from
starting to full-speed operation. This function can be disabled
permanently when configured at the factory. You can also
disable it with the Hand Held Communicator to the SAMMS-MV
device. This is helpful when the controller is tested before
connecting to the motor. After connecting the HHC, use the
function UP and DOWN buttons to select F1. While pressing the
ENTER button for a period of one second push START. Repeat-
ing the same process enables the incomplete sequence protec-
tion function.

3.8 Intelligent Reduced-Voltage Starting
(SAMMS-MVX Only)

Intelligent reduced-voltage starting is provided in all standard
reduced-voitage Siemens starters. The advantage of this feature
is that the transition from reduced to full voltage is determined by
the magnitude of the actual motor current and not by a timer.
This optimizes the transition.

When amotor with intelligent reduced-voltage startingiis statted,
a 30 second timer is energized. If the timer times out, the
transition to full voltage commences as a fail-safe'measure. If,
before the 30 second timer times out, the mator current drops
to below the full-load current setting, the,transition cammences.

The state of the RUN contactor, whase auxiliary contact is
connected to Remote input 4 (pin, 9), iIs\checked one second
after the transition. If the contactor isinot clased, an incomplete
sequence trip occurs.

3.9 Ridethrough Upon Loss of Power
(SAMMS-MVX Only)

If amotor is running and.control power is lost, the motor restarts
automatically withtwo-wire,control as soon as power is restored.
With three-wireontrgl, you'must restart the motor manually.
The optional ridethrough féature available with SAMMS-MVX
allows three-wire controls to ride through power outages of up
to one second. This feature is especially useful where the power
system is subject to momentary interruptions. If, while the motor
is running, power is lost to a three-wire control having the
ridethrough option, the contactors are opened to prevent chat-
tering and then reclosed automatically if power returns within
one €econd.

3.10.0verload Protection

Medium-voltage motors are rotor limited under locked rotor
conditions, and stator limited under running overload conditions.
Additionally, the type of motor construction affects the thermal
behavior of the rotor. For example, open drip-proof motors have

significantly shorter cold stal times than totally enclosed fan-
cooled motors. The motor protection algorithm inthe SAMMS-MV
device is designed specifically to provide rotorprotection based
on the type of motor construction, and to differentiate between
a stalled rotor and a rotor accelerating tounning speed.

The motor overload protection funétion isbased on calculating
the motor’s winding, housing,sand roter temperatures. These
temperatures are compared to the allewable temperature limits
for the motor's winding, housing, and rotor. On the basis of this
comparison, the SAMMS-MV, device either stops the motor or
allows it to run.

Forexample, consider the. motor winding and rotor temperature
rises illustrated in Figure 3.5. The motor starts for 5 seconds and
runs for a periogief 2200 seconds. Then, the motor is subjected
to a running gverload.condition that raises the winding tempera-
ture to the maximum allowable winding temperature rise result-
ingin anaverloadtrip. At this temperature, the motor cannot start
until the metorwinding temperature cools down to the full-load
temperatures The motor can then start and run at full-load
currentyFigure 3.6 depicts the temperature rise in the rotor and
stator winding during a 10 second stall for an ODP motor. in this
case, therotor temperature rises at arate faster than the winding
temperature, and reaches the maximum allowable value result-
ingimatrip. Inorder to prevent damageto the motor, SAMMS-MV
will-not allow the motor to start until the winding and the rotor
temperatures cool down to the full load temperature or less.

In the motor model, the greatest of the root mean square (RMS)
current values for the motor phases is converted into a heat-like
quantity. This is done by a mathematical function that depends
on the ratio of the RMS current to the full-load current set for the
motor. The function is based not only on ideal overload charac-
teristics, but also on empirical motor data. The heat-like quantity
is analogous to an input source of current to the electric-circuit
analog. The exact values of the various elements in the circuit
depend, in some cases, on nameplate data entered for the
particular motor being protected. Unlike the method of protec-
tion in conventional overload relays, the motor model is general
enough to protect many classes of motors, yet sophisticated
enough to offer customized protection to particular motors. To
customize protection to the motor enter the following nameplate
data:

e full-load current setting (F4)

e service factor (F6)

e type of motor construction (Open Drip Proof (ODP) or Totally
Enclosed Fan Cooled (EFC) (F6)

e cold stall time, if available (F7)

e motor ambient temperature (FO)

3.11 Motor Ambient Temperature

Motors are used in a wide range of temperatures. However,
motors designed according to NEMA standards are rated at
40°C ambient temperature.

The SAMMS-MVallows you to decrease or increase the motor's
thermal capacity according to the motor's ambienttemperature.
You can select ambient temperature from 0° to 70°C in incre-
ments of 5°C, with HHC function FO.
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Flgure 3.8 Rotor and winding temperature during 10 second motor stall

Important: Do not useithis feature with motors rated for ambient
temperature otherthan the standard 40°C.

3.12 Protection Curves and Overload
Classes

The specific motor protection curve selected depends upon the
overload class setting. The overload class is defined as the
maximum tripping time in seconds for a current level of 600% of
thefulleadcurrent or | .. (The typical starting current of motors
is 600%10f 15 2.) For example, an overload class setting of 10
guaranteesithat a current of 600% of |, . will cause a trip in 10
seconds or less. In the SAMMS-MV, the protection curves are
designed to cause a trip in 90% to 100% of the class time for a
current of 600% of I .

The lowest overload class, greater than or equal to the motor's
starting time, gives the best protection. Overload classes 2
through 23 are available in SAMMS-MV. The range of protection
curves are shown in Figures 3.7 through 3.10.

Important: In the unlikely event that the motor acceleration time
(overload class) exceeds the motor's stall time, use a speed
switch as an input source to open the contactor if the switch
senses a locked rotor or stall condition.

Note: For clarity, the time-current characteristic curves in this
manual are shown with overload classes 2, 5, 10, 15and 23 only.
Use interpolation to derive values of other overload classes not
shown.
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3.13 Ultimate Trip Level and Service Factor

The ultimate trip level is the maximum continuous current that
does not cause an overload trip. Any higher current applied
indefinitely to an unprotected motorwill ultimately damageit. The
ultimate trip level for motors with a unity service factor is 110%
of the full-load current setting. For motors with a service factor
of 1.15, the ultimate trip level is 120%. You can select a service
factor of 1.00 or 1.15 with HHC function F6.

3.14 Phase Unbalance

Unbalanced three-phase voltages or loss of one phase can
result in unbalanced currents being supplied to the motor.
Unbalanced currents include negative-sequence components
that produce heat in the motor winding, decreasing the effi-
ciency of the motor for a given load. The SAMMS-MV device
measures the magnitude of the current unbalance as the maxi-
mum deviation from the average of the three-phase currents,
divided by the average of the three-phase currents. In case of
loss of a phase, the unbalance is 100% in a three-wire, un-
grounded system.

With phase unbalance protection enabled, current unbalances
of between 20% and 40% cause the Phase Unbalance LED to
flash as a warning. If the unbalance increases to above 40%, the
Phase Unbalance LED illuminates solidly and overload tripping
accelerates. The effect of an unbalance of greater than 40% is
to shift the motor protection curve in the direction of faster

tripping.

You enable the phase unbalance protection using HHE function
F9.

e Enabled = ON
e Disabled = OFF

With phase unbalance protection enabled, HHC function F17
displays the percentage of current unbalange. Both functions
display OFF if phase unbalance protection is disabled.

3.15 Dual Overioad Protection
(SAMMS-MVX Only)

Because the high-speed and low-speed currents differ in two-
speed motors, different fullload current settings are often re-
quired. In such applications, use function F5 to select the full-
load current for low:speed, operation.

3.16 Jam Protection (SAMMS-MVX Only)

Certain mechanicalloads, especially those containing gears, are
susceptible to jammingidam protection can prevent damage to
the motor and the driven equipment by quickly tripping the motor
off-line in the event of a jam. If you have enabled jam protection,
youmay adjust thejam trip level from 120-400% of|,, . Thejam
trip time iIs860 msec. SAMMS-MVXisnormally shippedwithjam
protegtion enabled, with a trip level of 200% |, (See Figure
3.11). Jam protection is locked out for 5 times the overloadclass
after awstart, speed, or direction change. If the jam limits are
exceeded, the motor is tripped off-line and the External Trip LED
ontthe front panel solidly illuminates. You can enable jam

protection using HHC function F23.

e enabled = ON
e disabled = OFF

3.17 Loss of Load Protection/Warning
(SAMMS-MVX Only)

If the running current of the mator suddenly drops below 20 to
95% (adjustable) of its previous reading in 360 msec, a loss of
load has occurred. Such a loss)of lead could be due to a broken
belt or loss of back pressure in @pump. Loss of load detection
is locked out for five times the. overload class time after a start,
direction, or speed cHange,(See Figure 3.11). Youcanselectloss
of load protection 6r waming using HHC function F24.

e protection = ON
e wamingi= OFR

Witpprotection selected, detection of a loss of load trips the
motoreff-lineand iluminates the External Trip LED. Withwaming
selectedathe motor does not trip off-line and the Extemal Trip
LEDflashes’until the current retums to its former steady-state
level or‘higher. SAMMS-MVX is normally shipped with loss of
load protection OFF (WARNING), and with default setting of 50%
|

R.C:

3.:18 Process Current Warning
(SAMMS-MVX Only)

It is often convenient to have an indication that the load current
is above its normal operating level so that the process can be
checked and, if necessary, adjusted. You can set the process
current warning from 0% (displayed as “OFF") to 100% ofthe full-
load current with HHC function F22. As long as the motor
running current exceeds the process current warning level, the
External Trip LED flashes. Process currentwarningis locked out
for five times the class time after a start or a direction or speed
change.

3.19 Stator Protection

By selecting the overload class slightly greater than or equal to
the motor’s starting time, the motor model defines an energy It
value. In this value, | equals 600% of the motor's full load current
and t equals the overload class selected.

If the amount of energy exerted by the motor during start, stallor
under locked rotor condition exceeds the amount of energy
defined by the overload class selected, the SAMMS-MV device
wil trip. Thisprotects the motor’s winding against excessive heat
build up. For example, a typical motor starts within 3 to 4
seconds. By selecting an overload class 4 or 5, you can safely
start the motor hot or cold and without nuisance tripping. This
also provides protection against stall time exceeding 4 or 5
seconds; assuming the locked rotorcurrent equals 600% of the
motor's full-load current (See Figure 3.11).

3.20 Rotor Protection

Since medium-voltage motors are rotor limited under locked
rotor conditions, and stator limited under running conditions, the
SAMMS-MV device computes an accurate thermal signature of
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3 Operating the SAMMS-MV Device

the rotor and provides a signal to trip the motor off-line when it
reaches a trip temperature value. The motor model takes into
accountthe change of the rotor resistance during motor startup.
Rotor resistance is a function of motor slip; therefore, it is highest
atlocked rotor and decreases as the motor speeds, and the slip
decreases.

You can select motor cold stall time from 5 to 100 seconds in
increments of 1 second. The selected time will adjust the rotor
loop elements so that the maximum temperature limit in the rotor
is reached under locked rotor conditions for the time selected.
tf cold stall time is not known, the rotor model willassume a cold
stall time based on the type of motor used. The user is allowed
to select an open drip proof (ODP) motor or a totally enclosed
fan-cooled motor (TEFC) motor. The default value for the ODP
motoris 10 seconds. The default value for the TEFC motor is 20
seconds.

3.21 Repetitive Starts

The motor model allows repetitive starts without nuisance trip-
ping while protecting the motor against overload and stall
conditions. Repetitive starts can occur as long as the following
conditions are met:

1.The energy exerted by the motor during start does not
exceed the energy defined by the overload class selected.

2. The motor winding temperature does not exceed the maxi-
mum temperature allowed.

3.The rotor temperature does not exceed the maximum tem-
perature allowed.

4.The SAMMS-MV is not in start inhibit (See Segtion 3.22).

For example, a motor starting from cold condition'could'have 4
ormore typical starts of 5 seconds without nuisance tripping and
without damaging the motor insulation. Figure 3.12 shows a
multi-start scenario for an ODP motor.

3.22 Start Inhibit

When the motor temperature reaches the' maximum values
allowed, the SAMMS-MV device trips,, If you attempt a restart,
the overload LED flashes and the motor will not start until the
motor winding and rotor temperatures’cool down to the full load
temperature. HHC function F25ydisplays the motor winding
temperature as a pereentage of the full-load temperature. HHC
function F10 displays the,time®o enable restart in seconds.

3.23 Cooling Time,Constants

The motor time constant is a function of the motor type. The
values listed in Table 3.4 are used in the motor model.

Motor Delta Motor Type
Condition | Temperature
TEFC oDP
Stopped 80°Cto 9900 s 6000 s
29°C
Running Idle |80° C to 39.4°|7200 s 4500 s
C

Table 3.4 Motor time constants
24

TEFC motors include the following types of motors:

e Totally Enclosed Fan Cooled
e Totally Enclosed Fan Cooled Explosion Proof
e Totally Enclosed Air-to-Air Cooled (TEAAC)

ODP motors include the following, types of motors:

¢ Drip Proof Weather Protectéd h(WP-1)

e Weather Protected I (WP-2)

e Open Drip Proof

e Totally Enclosed Water-to-AinCooled (TEWAC)

3.24 Normalized Temperature Rise for Class
B and Class F.Insulation

Steady state@and’'maximum winding temperature are functions
of the mietor's’ insulation class. In this motor model, normalized
temperature,risexfor both Class B and Class F insulation are
used. The'motorwinding temperature is displayed as a percent-
age ofithe Steady-state full-load temperature rise as shown in
JTabled.5.

Boundary Class B Class F % Full Load
Parameters Insulation Insulation | Temperature
Rise
Steady State 80°C 105°C 100
Temperature
rise at
full-load
current
Maximum 140°C 185°C 175
allowed
winding
temperature

Table 35 Steady state and maximum winding temperature nse

3.25 Ground Fault Detection

In SAMMS-MV devices, HHC function F12 selects ground fault
protection or warning.

e protection = ON
e warning = OFF

The device detects a ground fault if the fault current exceeds the
pickup level for 360 msec. if you have selected protection (ON),
the motor trips and the Ground Fault LED illuminates until reset.
If you selected warning (OFF), the Ground Fault LED flashes as
long as the fault current exceeds the pickup level. Table 3.6 lists
the pickup levels for each overload size. Ground fault protection
is locked out for 1.4 seconds following a start.
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Size Pickup Current Default Pickup
Range Current
H3A 7At0 | Ac 10A
H3B 7At0 lac 10A
H3C 7AtO lrc 10A
H6 7TAtolrc 20A
Tabie 3.6 Ground fault pickup levels

Ground fault detection requires no additional extemnal circuitry or
transformers. Ground fault detection for the SAMMS-MV device
is not available for grounded, three-phase systems or single-
phase applications. Ground fault pickup time is 360 msec.

A DANGER

Automatic Reset
Will cause death or serious injury.

Do not use automatic reset with two-wire
control or where automatic resetting of
the SAMMS-MV device restores power,
to the motor endangering personnel of
equipment.

3.28 Autoreset After a Trip (SAMMS-MVX
Only)

Torestart the motor after a trip or a fault, yodmust first reset the
SAMMS-MVX device. You canreset the SAMMS-MV device in
one of two ways. First, press the Reset/Test button on the front
panel of the device. Second, enable(the autoreset with HHC
function F8.

e enable = ON
e disable = OFF

With autoreset enabled, overload and extemal trips automati-
cally resetin 30 seconds after the trip. Once thereset occurs, the
SAMMS-MV device canbe used to restart the motor, unless the
motor has reached ,its maximum temperature and has not
cooled downgo theffull-load level (startinhibit). Resetting after a
trip does not interrupt or otherwise affect the ongoing motor
thermal computations!

3.27 Emergency Restarting

In certain critical applications, you may want to restart a hot
motor even though restarting wil damage or destroy the motor.
An‘emergency restart is a motor start that occurs after an
overioad trip on maximum allowable winding, housing, or rotor
temperature; but before all have cooled down to the full-load
temperature level (100%) or below. In other words, an emer-
gency restart is a start that occurs before the restart time
displayed by HHC function F10 reaches zero.
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With the emergency restart function enabled (HHC function
F11), the motor can be restarted regardless of the residual heat.
If the SAMMS-MV device performs an emergency restart, the
winding, housing, and rotor temperatures in the motor model
computations reset to zero. Anygtimegthe motor is started,
whether an emergency restartior a nofmal start, the emergency
restart HHC function F11 is automatically reset to disable.

e enabled = ON
e disabled = OFF

3.28 Using the Hand Held Communicator
(HHC)

The HHC provides you with the capability to monitor and alter
various motorcontroland protection functions provided with the
SAMMS:MV device. For example, you can monitor and alter
controltandyprotection settings such as on-delay time and
overload classYou canalso monitor a variety of motor operating
conditions:such as average current and elapsed running time.

The,SAMMS-MV device functions accessible through the HHC
are shown in Table 3.7 The number of functions available
depends upon the model of the SAMMS-MV device you are
using.

The HHC's small size makes it convenient to carry around and
use for communication with many SAMMS-MV devices. To use
the HHC, connect the HHC's cable, which uses a DB-9 connec-
tor, to the communication port located on the front panel of the
SAMMS-MV device. The HHC receives power and control from
the SAMMS-MV device. When connected to the SAMMS-MV
device, datais displayed on the HHC by a four-character, seven
segment liquid crystal display. When disconnected from the
SAMMS-MV device, the HHC does not retain or display data.

Once connected, you can access the functions provided by the
SAMMS-MV device through the use of the HHC's control keys.
The HHC has five (5) control keys: (F)unction, LIST, UP, DOWN,
and ENTER. The asterisk (*) key serves no function. The HHC
control keys are described in the following sections.

3.28.1 The (Flunction Key

When you press the (F)unction key, the function mode is
selected and the HHC displays the number of the selected
function preceded by F. With the HHC in the function mode, use
the UP and DOWN keys to step from one function to the next.

3.268.2 The LIST Key

When you press the LIST key, the display mode is selected and
the HHC displays the value corresponding to the selected
function. If the selected function is a set point, the HHC displays
the actual setting. Ifthe selected function is a measured quantity,
the HHC displays the value of the measured quantity.

Inthe display mode, use the UP and DOWNkeys to step through

the range of possible set points for the selected function.
Pressing the LIST key retums the active setting to the display.

There is one occasion when the LIST key is disabled making the
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SAMMS-MV
Function Number Function SAMMS-MVX | SAMMS-MVE
FO Ambient temperature ° °
F1 Control circuit number ° )
F2 Size for overload No. 1 o °
F3 Size for overload No. 2 (low speed) ®
F4 Full load current for OLR No. 1 ° °
F4A 5A CT primary current (if used) ° .
F5 Full load current for OLR No. 2 °
F5A 5A CT primary current (low speed) (if used) .
F6 Service factor ° °
F6A Motor type ° °
F7 Overload trip class (class 2 through 23) ° °
F7A Cold stall time ° °
F8 Automatic reset °
F9 Phase unbalance ° °
F10 Time torestart ° °
F11 Emergency restart ° °
F12 Ground fault protection or warhing ° °
F12A Ground fault pickup current ° °
F13 Timer No. 1 ° °
F14 Timer No. 2 ° °
F15 Motor current ° °
F16 Last trip current ° °
F17 Percent unbalanceicurrent ° °
F18 Total elapsed run-time on motor ° °
F19 Total numberief motor starts ° °
F20 Number of overload trips ° °
F21 Resetimotordata ° °
F22 Set process current warning °
F23 Jam protection °
F23A Jam pickup current °
F24 Loss of load protection or waming °
F24A Loss of load pickup current °
F25 Motor winding temperature as % of full load temperature ° .
F26 Baud rate ° .
F27 Address ° °

Table 3.7 SAMMS-MV models and functions
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comesponding functions inoperative. In a SAMMS-MV device
with autoreset disabled at the factory, the LIST key has no effect
for F8.

3.28.3 UP and DOWN Keys

Use the UP and DOWN keys to step through the functions while
the HHC is in the function mode. When the HHC is in the display
mode, use the UP and DOWN keys to step through the values
for a selected function. You can use the keys in three ways:

1.Single step - press the key and release it.

2.Slow scroll - press the key and hold the key down for no
longer than a two or three seconds.

3. Fastscroll - press the key and hold the key down long enough
for the HHC to step through more than five steps.

Thefollowinginformation discusses how to operate the UP and
DOWN keys in the function and display modes.

1.In the function mode, the UP key increases the function
number by one and the DOWN key decreases the function
number by one. If FO appears on the display, pressing the
DOWN key rolls the function over to the highest-numbered
function, F27. If the highest-numbered function (F27) ap-
pears in the display, pressing the UP key rolls the function
over to the lowest-numbered function (F0).

2.In the display mode, use the UP and DOWN keys to)step
through the range of settings foreach set point funetion. You
also use the UP and DOWN keys to step through,the
individual line currents and the average line cdrrentiof F15.
Just as the UP and DOWN keys cause the functioff numbers
toroll over, they also cause the range of settifigs to,roll over.

3.28.4 Using the ENTER Key.

Use the ENTER key to change settings,on the HHC display. The
SAMMS-MV device disables the ENTER key under the following
conditions:

1.The ENTERKkey is disabled while theidevice is in the function
mode.

2.The ENTER key is disabled for non-setting functions that
display a parameter.

3.The ENTERkey is'disabled while the motor is running to
prevent settings(from4being changed while the motor is
running.

Use the following procedure to change a setting. This example

shows you how to,change the full-load current setting from 112A

t0 67A:

1. With'the HHC in the program mode (see section 3.29.1),
pressithe (F)unction key. The display shows the number of
the function most recently selected, (e.g. F9).

2. Use the UP or DOWN key (as described above) to step or
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scroll to the desired function. The display shows the desired
function, (e.g. F4).

3. Press the LIST key. The display shows the active setting for
the selected function, (e.g. 112¢representing a full-load
current setting of 112A for amotorgontrolled by a size H3B
contactor.)

4.Use the UP or DOWN key (as described above) to step or
scroll to the desired setting. The display shows the desired
setting, (e.g. 67 for 67A).

5.To view the active setting, press the LIST key. The number
112 appears onghe'display.

6. Repeat stepg4,to return to the desired setting.

7.Toenter the desired setting (67) whichis displayed, press the
ENTER key. The/display becomes blank while you hold down
the ENTERkey and the SAMMS-MV device stores the new
setting.

8.Press the LIST key to show the new setting (67) on the
display.

9. Tomove to the other functions, press the (Fjunction key. The
display shows, in the example, F4.

10. Press the UP and DOWN keys to step through the function
numbers. The SAMMS-MV deviceis in the function mode.

11. To exit the program mode, press and hold the (F)unction
key for several seconds. The display will show “Prog.”
Press the UP or DOWN key to change to display mode.

3.29 Using the SAMMS-MV Device Func-
tions

This section lists the 28 major motor control and protection
functions and several related functions (FO-F27, F6A, F9A,
F12A, F23A, and F24A) and how to use them. The functions
available for each version of the SAMMS-MV device are shown
in table 3.7. Table 3.8 provides a description of each function
and its associated range, step size, and default value.

To access a function perform the following steps:

1. Connect the HHC'’s cable to the communications port on the
front of the SAMMS-MV device. ’

2. Locate the desired function using the (F)unction and UP and
DOWN keys.

3. Then locate and follow the steps provided with the function
you wish to perform.

3.29.1 Program Mode/Passwords

To access the functions in program mode, the user is required
to enter a password. The default password is "0000,” and may
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Function |Function Description Range Step Size Detault Value
Number
FO Select ambient temperature. 0-70°C 5°C a0° C
F1 Display (or change for SAMMS-MVE) 0 - 9999 1 N/A
the control circuit number,
Enable/disable incomplete sequence
status.
F2 Display the size for single-speed H3A, H3B, H3C, H6 As shown N/A
controller, or the high-speed size for
two-speed motor controllers.
F3 Display the low-speed size for H3A, H3B, H3C, H6 As shown N/A
two-speed controller. F3 is OFF for
single-speed motor controllers.
F4 Select the full-load current setting (I ) |H3A: 18 - 72A 1A 18
for the size for single-speed motor H3B: 60 - 240A 1A 60
controller or the high-speed size for H3C: 192 -400A 1A 192
two-speed motor controllers. H6: 320y-.720A 2A 320
F4A Display the primary current if 5A Functiongofysizeip F2 Function of size in F2 OFF (denotes
secondary CT's are used. SAMMS sensors
in use)
F5 Select the full-load current setting (I 1 d £]H3AY 18 - 72A 1A 18
for the low-speed size for two-speed H3B: 60 - 240A 1A 60
motor controllers. F5S is OFF for single H3C:;, 192 - 400A 1A 192
speed motor controllers. He6. 320 - 720A 1A 320
F5A Display the primary current if 5A Function of size in F3 Function of size in F3 OFF (denotes
secondary CT's are used. SAMMS sensors
in use)
F6 Select the service factor. 1or1.15 N/A 1.15
F6A Select type of motorn: ODP or EFC N/A ODP
F7 Select the overload trip class. 2-23 1 10
F7A Select cold stall time. 5-100 1 10 (ODP) /
20 (EFC)
F8 Enable/disable autoreset of overload ON/OFF N/A OFF
and extemal trips.
F9 Enable/disable,phase unbalance ON/OFF N/A ON
protection.
F10 Display the time to wait until the motor | Real Time Value 1s N/A,
can be‘restarted. Applies after an
overload trip with the winding, housing,
or rotor temperature above the
maximum allowed for restarting.
F11 Enable/disable the emergency restart ON/OFF N/A OFF
capability.

Table 3.8 Motor control and protection functions (page 1 of 2)
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Function | Function Description Range Step Size Default Value
Number
F12 Select ground fault protection or ON/OFF N/A OFF
waming. ON means protection; OFF
means waming.
F12A Select ground fault pick-up current 7A- fic 1A 10A (B3A-H3C)
value. 20A (H6)
F13 Set programmable timer #1. OFF - 200 seconds 1 second OFF
F14 Set programmable timer #2. OFF - 200 seconds 1 second OFF
F15 Display the average line current and the |H3A: 0 - 720A 1A N/A
individual line currents. H3B: 0 - 2400A 1A N/A
H3C: 0 - 4000A 1A N/A
H6: 0 - 7200A 2A N/A
F16 Display the most recent trip current. H3A: 0 - 720A 1A N/A
H3B: 0 - 2400A 1A N/A
H3C: 0 - 4000A 1A N/A
H6: 0-7200A 2A N/A
F17 Display the percentage current 0 - 100% 1% N/A
unbalance. OFF is displayed if
unbalanced protection is off.
F18 Display the elapsed motor running time | 0.0 - 6553 (x 10ybr.)™ 0.1x10hr. N/A
in tens of hours. up to 999.9,
1x10hr.
up to 6553
F19 Display the number of motor starts in 0.0 46558,(x 10) 0.1x10 N/A
tens of hours. up t0 999.9,
1x10
up to 6553
F20 Display the number of overload trips: 0.- 9999 1 N/A
F21 Reset motor data. Zeroes the elapsed N/A N/A N/A
running time, the number of starts, and
the number of overload trips.
F22 Set process current waming 0-100% | fic 1% | ric OFF
F23 Jam protection ON/OFF N/A ON
F23A Select jam pickup current 120-400% lric 5% 200%
F24 Loss of Load ON/OFF N/A ON
F24A Select loss of load"pickupiCurrent 20-95% of running 5% 50%
current
F25 Display percentage'of motor winding 0to 250% 1% N/A
temperature
F26 Select baudrate 2400/4800/9600 N/A 4800
F27 Selectfaddress 1-224 1 200

Table 3.8 Motor contrdl and protection functions (page 2 of 2)
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be changed at anytime. Toenter the passwordandhave access
to program mode:

1.Press and hold the (F)unction key for several seconds until
*diSP" is displayed.

2.Press the UP or DOWN key to change to the program mode.
The display reads “Pro9.”

3.Press the ENTER key, and the display shows *“HHHO," the
prompt for entering the password.

4.Pressthe UP or DOWNkeyto select the first digit, then press
ENTER. The display reads *HHO-."

5. Continueto select password digits and press ENTERto enter
each digit.

6. After correctly entering the four digit password, the display
reads “- - - -," and pressing ENTER gives access to the
functions in program mode.

7. Ifthe password was entered incorrectly, the display will read
“Err."” Press the ENTER key to return to program mode and
try again.

To change the password:
1. Enter the password as described above.

2.With the password entered and the display showing “- /= -,*
press the UP or DOWN key to enter change modé. The
display reads “CHS."”

3. Press the ENTER key, and the display shows “HHHO," the
prompt for entering the new password.

4. Enter the new password in the same way desCribed above.
After entering all four digits of the new,password, the display
will again display "HHHO."

5.Enter the new password a second time. If it was entered
correctly the display reads “donE,"” and pressing ENTER
gives access to the functiofis in program mode.

6. If the password was entered incorrectly, the display will read
“Emr.” Press the ENTER key to return to program mode and
try again.

3.29.2 SAMMS-MV. Functions

FO - Amblent Temperature

1.Pressthe LIST keyto view the ambient temperature selected.
The default value is 40° C and the range of possible values is
from 0° C to,70° C in increments of 5° C.

2.To change the setting, you must be in program mode.

3:Press the UP or DOWN key to scroll through the range of
settings, until the selected setting appears on the display.

4'Press the ENTER key to change the active setting to the
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selected setting. The display becomes blank while you hold
down the ENTER key ancl the SAMMS-MV devicesstores the
new setting.

5.To exit the program mode, press and hold the (F)unction key
for several seconds. The display will show “Prog8." Press the
UP or DOWN key to change to/thedisplay mode.

F1 - Control Circuit Number and Incomplete Se-

quence Status

1.Press the LIST key to view/the control circuit number pro-
grammed at the factegy. The.circuit numbers range from O
through 9999. (The UP,"BOWN and ENTER keys become
disabled.)

2.For SAMMS-MVE, tolehange the settings, you must beinthe
program mode.The available selections are program blocks
10-16 (refertoitable’3.3). If you have loaded a custom circuit,
the designation for that circuit will be shown.

3. PressytheyUP or DOWN key to scroll through the range of
circuit numbers, until the desired circuit number appears on
the display.

4 Bress the ENTER key to change the active setting to the
selected setting. The display becomes blank while you hold
down the ENTERkey and the SAMMS-MV device stores the
new setting.

5. To exit the program mode, press and hold the (F)unction key
for several seconds. The display will show “Pro8." Press the
UP or DOWN key to change to the display mode.

6. Press the (F)unctionkey to step through to another function.

7. Toenable or disable incomplete sequence, pressthe ENTER
key for a period of one second or more. A*".* will be displayed
after the F1 on the HHC if incomplete sequence is enabled.
(The SAMMS-MV is shipped from the factory with the incom-
plete sequence enabled.)

F2 - Size for Overioad Relay #1

Overloadrelay #1 protects single-speed motors and two-speed
motors running on high speed. The possible values are H3A,
H3B, H3C and H6. Use the following procedure to display the
size for overload relay #1.

1. Press the LIST key to view the size selected for overload relay
#1. )

2.To change the setting, you must be in program mode.

3.Press the UP or DOWN key to scroll through the range of
settings, until the selected setting appears on the display.

4. Press the ENTER key to change the active setting to the
selected setting. The display becomes blank while you hold
down the ENTER key and the SAMMS-MV device stores the
new setting.

5.Toexit the program mode, press and hold the (F)unction key
for several seconds. The display will show “Pro@." Press the
UP or DOWN key to change to the display mode.
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F3 - Size for Overioad Relay #2 (SAMMS-MVX Only)
Overload relay #2 protects two-speed motors running on low
speed. The possible values are H3A, H3B, H3C, H6 and OFF.
OFF appears for single-speed motors. Use the following proce-
dure to display the size for overload relay #2.

1. PresstheLIST key to view the size selected for overload relay
#2.

2.To change the setting, you must be in program mode.

3.Press the UP or DOWN key to scroll through the range of
settings, until the selected setting appears on the display.

4.Press the ENTER key to change the active setting to the
selected setting. The display becomes blank while you hold
down the ENTERkeyand the SAMMS-MV device stores the
new setting.

5. Toexit the program mode, press and hold the (F)unction key
for several seconds. The display will show “Pro8." Press the
UP or DOWN key to change to the display mode.

F4 - Full-Load Current for Overioad Relay #1

1.Pressthe LISTkey to view the active full-load current setting
for overload relay #1. The setting should normally be the full
load current as shown on the motor nameplate (high speed
for two-speed machine). The range of possible settings and
the factory default value depend on the size displayedinF2
as follows:

Overload Setting Step Default
Relay Size Range
H3A 18 to 72A 1A 18
H3B 60 to 240A 1A 60
H3C 192 to 400A 1A 192
H6 320to 720A 2A 320

2. To change the setting, you must ben program mode.

3.Press the UP or DOWN keyto scroll through the range of
settings until the selected setting appears.

4.Press the ENTER key topchange the active setting to the
selected valuel The display’becomes blank while you hold
downthe ENTERkéy, andthe SAMMS-MV device stores the
new setting. (If youmakean incorrect selection, repeat steps
3 and 4).

5.Toexit the program mode, press and hold the (F)unction key
for several seconds. The display will show *Prog.” Press the
UP or DOWN key to change to the display mode.

6.Pressthe {Flunctionkey to step through to another function.

F4A - 5A CT Primary Current Selection for Overioad

Relay 1
SAMMS-MV is normally used with SAMMS sensors to provide

the current input signals to the device. Optionally, SAMMS-MV
may be used with conventional 5A secondary current transform-
ers.

1. Press the LIST keyto view the sensorin use for overload relay
#1. If standard SAMMS sensors are used, the display will
read “OFF." If 5A secondary G{'s arefin use, the CT primary
current wil be displayed.

2. To change the setting, youmust be,in program mode.

3. Press the UP or DOWN key. to"scroll through the range of
settings, until the selegted setting appears on the display.

4.Press the ENTER keyito change the active setting to the
selected setting“The display becomes blank while you hold
down the ENTER keyiand the SAMMS-MV device stores the
new setting/

5. To exit thelprogram mode, pressand hold the (F)unction key
for several seconds. The display will show *Prog.” Press the
UP.orROWN key to change to the display mode.

6. Press the(F)unctionkey to step through to another function.

F§ - Full-Load Currentfor Overioad Relsy #2 (SAMMS-

MVX,Only)

1.Press the LIST key to view the active full-load current setting
for overload relay #2. This setting should normally be the full
load current for the low speed shown on the motor name-
plate. The range of possible settings and the factory default
value depend on the size displayed in F3. The values are
similar to those found in the table in the procedure for F4. If
the control is not a two-speed control, OFF appears on the
display, and UP, DOWN and ENTER keys become disabled.

2.To change the setting, you must be in program mode.

3. Press the UP or DOWN key to scroll through the range of
settings until the selected setting appears.

4.Press the ENTER key to change the active setting to the
selected value. The display becomes blank while you hold
downthe ENTER key, and the SAMMS-MV device stores the
new setting. (If youmake an incorrect selection, repeat steps
3 and 4).

5.Toexitthe program mode, press and hold the (F)unction key
for several seconds. The display will show “Pro8.” Press the
UP or DOWN key to change to the display mode.

6. Press the (F)unctionkey to step through to another function.

FS5A - 5A CT Primary Current Selection for Overioad
Relay #2 (SAMMS-MVX Only)

SAMMS-MV is normally used with SAMMS sensors to provide
the current input signals to the device. Optionally, SAMMS-MV
may be usedwith conventional 5A secondary current transform-
ers.

1.Pressthe LIST keytoview the sensorin use for overload relay

#2. If standard SAMMS sensors are used, the display wil
read “OFF." If 5A secondary CT's are in use, the CT primary
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current will be displayed.
2. To change the setting, you must be in program mode.

3.Press the UP or DOWN key to scroll through the range of
settings, until the selected setting appears on the display.

4.Press the ENTER key to change the active setting to the
selected setting. The display becomes blank while you hold
down the ENTER key and the SAMMS-MV device stores the
new setting.

5.Toexit the program mode, press andholdthe (F)unction key
for several seconds. The display will show “Pro8." Press the
UP or DOWN key to change to the display mode.

6.Pressthe (F)unction keyto step through to another function.

M6 - Service Factor

1.Press the LIST key to view the active service factor, 1.0 or
1.15. The factory default is 1.15. A service factor of 1.15
adjusts the overload trip thresholds up by 15% over their
values for a service factor of 1.0. This results in more margin
before tripping.

2.To change the setting, you must be in program mode.

3.To change the setting, press the UP or DOWN key to
alternate between the two choices until the selected value is
displayed.

4.Press the ENTER key to change the active setting tofthe
selected value. The display becomes blank while you hold
down the ENTER key, and the SAMMS-MV device storesthe
new setting. (If you make anincorrect selectionrepeatisteps
3and 4))

5.Toexit the program mode, press and holdthe (Flunction key
for several seconds. The display will show “Pro9.” Press the
UP or DOWN key to change to the displayamade.

6. Press the (F)unction key to step thfeugh to another function.

F6A - Motor Type

1. Pressthe LIST key to view the moter type in use. The factory
default is "OdP" for open dripyproof. "EFC® designates totally
enclosed fan cooled.

2.To change the sétting,'you must be in program mode.

3.To changehe setting,%press the UP or DOWN key to
alternate between the two choices until the selected value is
displayed.

4.Press the ENTER key to change the active setting to the
selected value. The display becomes blank while you hold
down the ENTERkey, and the SAMMS-MV device stores the
new setting. (If you make anincorrect selection, repeat steps
3land 4.)

5. Toexit the program mode, press and hold the (F)unction key

for several seconds. The display will show *Prog."Press the
UP or DOWN key to change to the display mode.
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6. Press the (F)unction key to step through to another function.

F7 - Overioad Trip Class

The trip class is the time in seconds that it takes the overload
relay to trip for a starting current of 600% of the full-load current
setting. The range of possible values'is 2-23.

1. Press the LIST key to view theyactivetrip class.
2. To change the setting, you must,.be in program mode.

3.To change the setting, pressitie UP or DOWN key to scroll
through the range, of settings until the selected setting
appears.

4.Press the ENTER keyito change the active setting to the
selected value. The display becomes blank while you hold
downthe ENTER key, and the SAMMS-MV device stores the
newssetting. (If youmake an incorrect selection, repeat steps
3 and 4)

5. Toexit the program mode, press and hold the (F)unction key
forseveral seconds. The display will show “Pro9."Press the
UP oRDOWN key to change to the display mode.

6. Press the (F)unction key to step through to another function.

F7A - Cold Stall Time

1.Press the LIST key to view the active cold stall time in use.
(The range of possible values is between 5 and 100 seconds
in increments of one second. The factory default value is 10
seconds. If the cold stall time is more than 100 seconds,
enter 100.

2. To change the setting, you must be in program mode.

3.To change the setting, press the UP or DOWN key to scroll
through the range of settings until the selected setting
appears.

4. Press the ENTER key to change the active setting to the
selected value. The display becomes blank while you hold
downthe ENTER key, and the SAMMS-MV device stores the
new setting. If the overload class selected exceeds the cold
stall time, the word *SUrE" appears on the display requiring
reentry before accepting the data.

Important: The word “SUrE" is used as a reminder that
supplemental protection is required if the motor acceleration
time (overload class) exceeds the allowable stall time for the
motor. A speed switch should be used as an input source to
open the contactor if the switch senses a locked rotor or stall
condition.

5. To exit the program mode, press and hold the (F)unction key
for several seconds. The display will show “Prog.” Press the
UP or DOWN key to change to the display mode.

6.Pressthe (F)unction key to step through to another function.
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F8 - Autoreset (SAMMS-MVX Only)

A DANGER

Automatic Reset

Will cause death or serious injury.

Do not use automatic reset with two-wire
control or where automatic resetting of
the SAMMS-MV device restores power
to the motor endangering personnel or
equipment.

1.Pressthe LIST key to view the active autoreset setting, either
ON or OFF. If autoreset is ON, the SAMMS-MV device
automatically resets 30 seconds after an overload or external
trip. At this time the motor can start. If autoreset is OFF, you
must manually reset the overload relay with the Reset/Test
button before restarting the motor. The factory default is
OFF.

2.To change the setting, you must be in program mode.

3.To change the setting, press the UP or DOWN key to select
the new setting.

4.Pressandholdthe ENTER key. ifthe displayed setting is ON,
go to step 6. If the displayed setting is OFF go to step 5.

5.Release the ENTER key while the display appears blank.
When yourelease the key, the setting changes to OFF.‘Go té
step 6.

6. Release the ENTER key. “SUrE” appears on the display.
7.Press the ENTER key to make the change to.ON.

Note: The reason for dispiaying *SUrE®andrequiring you to
pressthe ENTER key a second time is because the'motor can
restart immediately after an overload trip if autoreset is ON.

8. If you made anincorrect selection, repeat steps 3 through 7.

9. Toexitthe program mode, press and holdthe (F)unction key
for several seconds. The display wil. show *Pro@." Press the
UP or DOWN key to change tothe display mode.

10.Press the (Flunction key,to'step through other functions.

F8 - Phase Unbalance Protection

1.Press the LIST'key to view the active phase unbalance
protection setting (ON.of OFF). The factory default setting is
ON.

a. When phase unbalance protection is enabled (ON), cur-
rent dnbalances of greater than 40% accelerate overload
tripping:, The Phase Unbalance LED fiashes for unbal-
ances'between 20% and 40%. It remains steadily illumi-
nated\for unbalances greater than 40%.

b.When phase unbalance protection is disabled(©FF); the
Phase Unbalance LED remains off, unbalanced conditions
have no effect on protection, and F17 (Display Unbalanced
Current) displays OFF.

2.Tochange the setting, you must bedn program mode.

3. Tochange the setting, press the UR.or DOWN key to display
the setting options, then press;ENTER. to select the setting
that is shown. The display blanksiwhile the ENTER key is
pressed.

4.Repeat Step 3 if you select amlincorrect setting.

5.To exit the programfmaode, press and hold the (F)unction key
for several seconds. The display will show “Pro8." Press the
UP or DOWN key to'ehange to the display mode.

6. Press the, (F)unction key to go to other functions.

F10 - Display'Time to Restart

1. Pressathe LIST key to view the time remaining before the
motorcan be restarted. The time is displayed in seconds.
While theymotor is cooling, the time to restart counts down
fromtheymaximum winding or rotor temperature allowed to
the steady-state, full-load temperature. The display is always
zerQ,if the motor is not in a start inhibit mode. If a time to
restart displays, the motor can only be restarted by an
emergency restart (see F11).

2.The UP, DOWN, and ENTER keys are disabled.
3. Press the (F)unction key to go to other functions.

F11 - Emergency Restarting

1. Press the LIST key to view the emergency restart setting (ON
or OFF). The factory default is OFF. With emergency restart
enabled (ON), you can restart the motor after the overload
relay is reset (manually or automatically), even when the time
to reset is not zero. When you initiate an emergency restart,
the motor conditions are reset to zero to simulate a com-
pletely cold start. The emergency restart function is auto-
matically disabled after any restart (emergency or normal),
and you must manually re-enable the emergency restart
function by setting F11 to ON.

2.Emergency restart can be enabled in either the program
mode or the display mode.

3.Tochange the setting, press the UP or DOWN key to display
the setting options, then press ENTER to select the setting
that is shown. If the selected setting is ON, skip to Step 5.

4. If the selected setting is OFF, the display blanks while the
ENTER key is pressed. When the ENTER key is released, the
setting is changed to OFF. Skip to Step 6.

5.1f the selected setting is ON, “SUrE” is displayed when you
release the ENTER key. Press ENTER again to make the
change to ON.
Note: The motor can be damaged if restarted before it is
allowed to cool. The *SUrE™ display allows you to reconsider
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your actions before pressing the ENTER key a second time to
select the ON setting.

6. Repeat Step 3 if you select an incorrect setting.

7.fyou are in the program mode, press and hold the (F)unction
key for several seconds to exit. The display wil show “Prog.”
Press the UP or DOWN key to change to the display mode.

8. Press the (F)unction key to go to other functions.

F12 - Ground Fault Protection or Waming

1.Press the LIST key to view the active ground fault detection
setting (ON or OFF). The factory default setting is warning
(OFF), and the other setting is protection (ON).

a.When warning (OFF) is selected, the Ground Fault LED
flashes if the ground current increases beyond the pickup
level. The LED stops flashing as soon as the current drops
below the pickup level.

b.When protection (ON)is selected, a ground current above
the pickup level will cause a trip. The motor stops, and the
Ground Fault LED is steadily lit. You must reset the unit
before the motor can be restarted.

2.To change the setting, you must be in program mode.

3.Tochange the setting, press the UP or DOWN key to display
the setting options, then press ENTER to select thesSetting
that is shown. The display blanks while the ENTER key is
pressed.

4.Repeat Step 3 if you select an incorrect setting.

5.To exit the program mode, press and hold the (F)unction key
for several seconds. The display will show_*Pro@.” Press the
UP or DOWN key to change to the display mogde:

6. Press the (F)unction key to go to otherfunctions.

F12A - Ground Fault Pickup Current

1.Press the LIST key to view the‘activeiground fault pickup
current in use. The range ofwaluesiand default values are
shown in the table below:

Size Pickup,Current Default
H3A-H3C TA-| oo 10A
H6 TA:] nc 20A

2. To change the'setting, you must be in program mode.

3. To change the setting, press the UP or DOWN keyto display
the setting options, then press ENTER to select the setting
that is shown. The display blanks while the ENTER key is
pressed.

4. Repeat 'Step 3 if you select an incorrect setting.

54T o exit the program mode, press and hold the (F)unction key
for several seconds. The display will show *Pro@.” Press the
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UP or DOWN key to change to the display mode.
6. Press the (F)unction key to go to other functions.

F13 Set Programmable Timer #1
1.Press the LIST key to view the active setting for timer #1. The
default setting is OFF. If the timer is.net used in the control
circuit, OFF is displayed and thesUP, DOWN, and ENTER
keys are disabled. OFF is alsoydisplayed for a setting of O
seconds. The timer may befadjusted from O - 200 seconds
in one second increments.

2.To change the setting, you must be in program mode.

3.To change the settinghpress the UP or DOWN key until the
desiredvalue isdisplayed then press the ENTERkeyto select
the setting. The display blanks while the ENTER key is
pressed.

4. Repeat Step 3 if you select an incorrect setting.

5. To exitthe'program mode, press and hold the (F)unction key
for'several seconds. The display will show “Pro@.” Press the
UPRyor DOWN key to change to the display mode.

6. Press the (F)unction key to go to other functions.

F14 Set Programmable Timer #2
M Press the LIST key to view the active setting for timer #2. The
default setting is OFF. If the timer is not used in the control
circuit, OFF is displayed and the UP, DOWN, and ENTER
keys are disabled. OFF is also displayed for a setting of O
seconds. The timer may be adjusted from O - 200 seconds
in one second increments.

2.To change the setting, you must be in program mode.

3.To change the setting, press the UP or DOWN key until the
desired value is displayed then press the ENTERkeyto select
the setting. The display blanks while the ENTER key is
pressed.

4.Repeat Step 3 if you select an incorrect setting.

5. Toexit the program mode, press and hold the (F)unction key
for several seconds. The display will show “Pro@.* Press the
UP or DOWN key to change to the display mode.

6. Press the (F)unction key to go to other functions.

F15 - Dispisy Current .

1. Press the LIST key to view the instantaneous line currents or
the average instantanecus line current. (The LIST key is
disabled for full voltage, part-winding starters.) For instanta-
neous line currents, the display shows the phase designator
(A, b, or C) in the left-most character folowed by three
significant digits of the value of the current. For the average
instantaneous line current, four digits are displayed without
a phase designator.
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a. Because only four characters can display at a time, indi-
vidualline currents of 1000amps and above are displayed
as three dashes following the phase designator, e.g., A -

b.For sizes H3A, H3B, and H3C, the current is displayed to
the nearest 1 amp. For size H6, currents are displayed to
the nearest 2 amps.

2. To view another line current, press the UP or DOWN key to
scroll through the four selections.

3.The ENTER key is disabled for this function.

4. Press the (F)unction key to go to other functions.

F16 - Trip Current
1.Press the LIST key to view the value of the current that
caused the most recent trip.

2.The UP, DOWN, and ENTER keys are disabled for this
function.

3.Press the (F)unction key to go to other functions.

F17 - Current Unbalance

1.Press the LIST key to view the percentage current unbal-
ance. When unbalance protection is disabled (F9 = OFF),
OFF is displayed. The percentage unbalance is the ratiosof
the greatest deviation of the three phase currents fromtheir
average to the average of the three phase currents ex:
pressed as a percentage.

2.The UP, DOWN, and ENTER keys are disabledyfor “this
function.

3. Press the (F)unction key to go to other functions.

F18 - Display Total Elapsed Run Time of .the Motor

1. Press the LIST key to view the total eldpsedisunning time of
the motor. The run time is displayediin tens of hours as
follows:

Actual Number of Hours Displayed Time
0 0.0
9999 9999
10000 1000
65535 6553
65536 0.0 (roll over)

The displayed value does not increment until a full hour, or for
elapsedtimes greater than 10000 hours a full ten hours, have
elapsedhinternally, however, the elapsed time is maintained to
the,nearest 0.1 second.

Note: The value can be reset to zero with F21.

2.The UP, DOWN, and ENTER keys are disabled for this
function.

3. Press the (F)unction key to go to other functions.

F19 - Number of Motor Starts
1.Press the LIST key to view the;number of motor starts. The
number of starts is displayed'in tens of starts as follows:

Actual Number of Starts Displayed Number
0 0.0
9999 999.9
10000 1000
65535 6553
65536 0.0 (roll over)
Note:ihe value can be reset to zero with F21.

2.The ‘UPY DOWN, and ENTER keys are disabled for this
function.

3. Press the (F)unction key to go to other functions.

F20 - Number of Overioad Trips

1. Press the LIST key to view the number of overload trips, up
to 9999.
Note: The value can be reset to zero with F21.

2.The UP, DOWN, and ENTER keys are disabled for this
function.

3. Press the (F)unction key to go to other functions.

F21 - Reset Motor Data
1.To reset to zero the elapsed running time, the number of

starts, and the number of overload trips, press the LIST key.
“CU" is displayed.
2. Press the ENTER key. *SUrE” is displayed.
3.Press the ENTER key again to zero the motor data.
4.Toreturn to Step 1, press the LIST key at any time.
5.The UP and DOWN keys are disabled for this function.

6. Press the (F)unction key to go to other functions.
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F22 - Process Current Wamning Level (SAMMS-MVX

Only)

1.Press the LIST key to view the active process current level.
The value represents the percentage of the full load current
setting above which a motor current causes the External Trip
LED to flash. The function is disabled for five times the class
time after starting, or after a speed or direction change. The
range of settings is in 1% increments fromzero (OFF) through
100. The factory default is OFF.

2.Tochange the setting, you must be in program mode.

3.Tochange the setting, press the UP or DOWN key until the
desired setting is displayed then press the ENTER key to
select the setting. The display blanks while the ENTER key is
pressed.

3.Retum to Step 3 if you select an incorrect setting.

5.Toexit the program mode, press and hold the (Fjunction key
for several seconds. The display will show “Pro8.” Press the
UP or DOWN key to change to the display mode.

6. Press the (Flunction key to go to other functions.

F23 Jam Protection (SAMMS-MVX Only)

1.Press the LIST key to view the active jam protection setting
(ON or OFF). The factory default setting is ON. If jamyprotec-
tion is enabled (ON) and the motor running currentiincreases
to the pickup current value within 360 msec, theymotor will
trip off-line and the External Trip LED is steadilydlit. The
function is disabled for five times the class time after starting,
or after a speed or direction change.

2.To change the setting, you must be in program mode.

3. Tochangethe protection setting, pressthe UP.or DOWN key
to display ON or OFF, then press ENTER taiselect the setting
that is shown. The display blanks whilgythe ENTER key is
pressed.

4. Return to Step 3 if you seleetvanincorrect setting.

5.Toexit the program mode, pressand hold the (F)unction key
for several seconds. THe'display will show “Pro@." Press the
UP or DOWN key tochangéito the display mode.

6.Pressthe (Fldnction'key to step through to another function.

F23A Jam Pickup Curmrent (SAMMS-MVX Only)

1.Press the LISTykey/'to view the jam current pickup value in
use. The range of possible values is between 120% and
400% to the FLC, in increments of 5%. The factory default is
200%.

2.To'change the setting, you must be in program mode.

3. To.change the setting, press the UP or DOWN key until the
desired setting is displayed then press the ENTER key to
select the setting. The display blanks while the ENTER key is
pressed.

4. Toexitthe program mode, press and hold the (F)unction key
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for several seconds. The display will show *Pro@®Press the
UP or DOWN key to change to the display mode.

5. Press the (F)unction key to step through to another function.

F24 - Loss of Load Protection or'Waming

(SAMMS-MVX Only)

1. Press the LIST key to view.the active loss of load setting (ON
or OFF). The factory default setting'is warming (OFF), and the
other setting is protection (ON). This function is disabled for
five times the class time aftersstarting or speed or direction
changes.

a. When protection, (ONY'is selected and the motor current
drops below the pickup current value, within 360 msec,
the ExternalTirip LED will light and the SAMMS-MV trips.

b.When warning (OFF) is selected and the motor current
drops below the pickup current value within 360 msec, the
External, Trip LED flashes but the SAMMS-MV does not
trip.

2. To'change the setting, you must be in program mode.

3. Tochange the protection setting, press the UP or DOWNkey
to display ON or OFF options, then press ENTER to select the
setting that is shown. The display blanks while the ENTER
key is pressed.

4. Retun to Step 3 if you select an incorrect setting.

5.Toexit the program mode, press and hold the (FJunction key
for several seconds. The display will show “Pro@.” Press the
UP or DOWN key to change to the display mode.

6. Press the (F)unction key to step through to another function.

F24A - Loss of Load Pickup Current (SAMMS-MVX

Only)

1.Press the LIST key to view the active setting. The range of
possible values is between 20% and 95% to the FLC, in
increments of 5%. The factory default is 50%.

2.To change the setting, you must be in program mode.

3.To change the setting, press the UP or DOWN key until the
desired setting is displayed then press the ENTER key to
select the setting. The display blanks while the ENTER keyis
pressed.

4. Retum to Step 3 if you select an incorrect setting.

5. To exit the program mode, press and hold the (Fjunction key
for several seconds. The display will show “Prog.” Press the
UP or DOWN key to change to the display mode.

6. Press the (Fjunction key to go to other functions.

F25 - Percentage of Motor Winding Temperature

1.Press the LIST key to view the temperature of the motor
windings as a percentage of the steady-state, full-load
winding temperature. The maximum allowable winding tem-
perature percentage is 175%.
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2.The UP, DOWN, and ENTER keys are disabled for this
function.

3.Press the (F)unction key to go to other functions.

F26 - Baud Rate

1.Press the LIST key to view the active setting. Allowable
settings are 2400, 4800, or 9600 baud. The factory defaultis
4800.

2.Tochange the setting, you must be in program mode.

3. Press the UP or DOWN key to scroll through the range of
settings, until the selected setting appears on the display.

4.Press the ENTER key to change the active setting to the
selected setting. The display becomes blank while you hold
down the ENTER key and the SAMMS-MV device stores the
new setting.

5. Toexit the program mode, press and hold the (Function key
for several seconds. The display will show *Pro@.” Press the
UP or DOWN key to change to the display mode.

6. Press the (F)unction key to step through to another function.

F27 - Address
1.Press the LIST key to view the active setting. Allowable
addresses are 1-224. The factory default is 200.

2.To change the setting, you must be in program mode:

3.Press the UP or DOWN key to scroll through the range,of
settings, until the selected setting appears on thesdisplay:

4.Press the ENTER key to change the active setting to the
selected setting. The display becomes blank whilegou hold
down the ENTER key and the SAMMS-MV device stores the
new setting.

5.Toexit the programmode, press andholdithe (Fjunction key
for several seconds. The display will sShow “Prog.” Press the
UP or DOWN key to change to the'display mode.

6. Press the (Fjunctionkey to step through to another function.
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4 Troubleshooting the SAMMS-MV
Device

This section discusses how to troubleshoot the SAMMS-MV
device. The troubleshooting guide below lists basic errors that
can occur while operating the SAMMS-MV device. Use the
guide as necessary to solve errorconditions astheyarise. Do not
attempt to solve any error condition that is not listed in the

troubleshooting guide. Instead, contact your Siemens repre-
sentative.

Note: When contacting your Siemens representative, refer to
the SAMMS-MV production control label to identify production
date, hardware version, and software version. This label is
mounted onthe right side of the unit when viewed fromthe front.
For example, 93-250-456-01/03 represents a device that was
produced in 93, the 250th day of the year, unit number 456,
hardware version 01, and software version 03.

Troubleshooting Guide

Error Condition Main Cause

Remedy

Current Unbalance | Current unbalance LED is illuminatedif
current unbalance exceeds 40%, oriit
flashes if current unbalance isfbetween
20 and 40%. Current unbalance may
be due to voltage or load unbalance.

. Correct the cause of voltage or load unbalance.

. Verify current transformer secondary voltage is

unbalanced at SAMMS-MV terminals 1, 2, and 3 with
reference to 4.

Overload Trip Indicates motor exceeded winding.

housing, or rotor temperature threshold.

. Verify that the full load current F4 and service factor F6

on the HHC matches the full load current and the
service factor on the motor nameplate.

If the motor tripped during start, increment the
overload class one step and start again. If still
unsuccessful, the motor's rotor may be locked or
stalled. Correct motor malfunction before restarting.

If the motor tripped after running for a period more
than the overload class selected, the trip may be due
to a running overioad such as excessive loading on a
conveyor belt or bad bearings. Remove the cause of
the overload before restarting the motor.

F16 on HHC displays the most recent overload trip
current value.
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Troubleshooting Guide

Error Condition

Main Cause

Remedy

Incomplete
Sequence

Indicates the SAMMS-MV unit does not
detect current one second after a start
command, or it detects current one
second after a stop command.

If the unit trips one second after(starty verify that
current transformer secondaryyinput” is_present in the
range of 100 mVAC to 3.54 VAGyat ‘terminals 1, 2, and
3 with reference to 4. Verify that the’coil voltage is 115
VAC at terminals 14, 15, lor 46 with reference to 13
when the motor is started. Verify 115 VAC at terminal
7 with reference to 13. Cerrect conditions if

necessary. Call Siemens if junit continues to trip.

If the unit tripsone second after a stop command,
verify the contacter is open. Repair or replace the
contactor jif it)is_not»functioning properly.

. Verifyloperation/of mechanical interlock, and replace

or adjust

Verify“absence of voltage at terminals 1, 2, and 3 with
reference to 4, and at terminals 14, 15, or 16 with
reference to 13. If voltage is present, define the source
and“reconnect so that the motor current only passes
through the current transformer.

,~ To disable incomplete sequence, select F1 on the

HHC, press the ENTER key for one or more seconds
and start the motor. The incomplete sequence wil
remain disabled until the above procedure is repeated.

Extemal Trip

if the external trip LED is solidly
iluminated and the motor is stopped, it
indicates a jam or loss ofgload condition,
or a trip caused by an/ overtemperature
indication from arfy RTD,

Jam conditions such as a blocked conveyor belt or

gear train cause a sudden increase in motor current,
which can damage the motor’s insulation in a short

period of time.

Loss of load conditions, such as a broken blade of an
impeller or loss of back pressure of a pump, result in a
sudden decrease in motor current.

RTD trip indicates that the stator temperature or the
temperature of one of the bearings has exceeded its
threshold.

RTD stator trip indicates either that the motor cooling
system is blocked, or that the fan is broken.

RTD bearing trip indicates overheating of the motor or
load bearings.

In any case, the motor should not be restarted until
the cause of the overheating has been corrected.

F16 on the HHC displays the external trip current at
the time of the trip, or the RTD number which caused
the trip.

In any case, determine the reason for the external trip
and correct the problem before restarting the motor. If
the external trip LED flashes and the motor continues
to run, it indicates loss of load waming or process
current waming.
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Troubleshooting Guide

Error Condition Main Cause Remedy

CPU Fault Indicates a problem in the Verify voltage between terminals 5 and 6 is more than
microprocessor or a low voltage 10 VAC. If fault persists, call Siemens.
condition.

Ground Fault Indicates the ground fault current The cause of the groundfault'should be determined
exceeded the threshold. If ground fault and removed before using the motor again. F16 on
protection was selected, the ground the HHC displaysithe ground fault trip current.
fault LED illuminates solidly and the
motor stops. If ground fault waming
was selected, the ground fault LED
flashes and the motor continues to run.

Ready Light not Usually indicates lack of control power. . Verify'theypresence of 12 VAC between terminals 5

llluminated and 6 of the SAMMS-MV unit.

. Ificontrol power is not present, check the control
power fuses or the control power transformer and
replace if defective.

2f control power is present, push the RESET button to
test lights and unit. If the Ready light does not
illuminate, call Siemens.

Improper Remote Indicates connection or operatorierror. . Verify the SAMMS-MV unit is in the Auto mode.

Operation

. Verify 115 VAC input at SAMMS-MV terminatls 9, 10,
11, and 12 with reference to 13, and at terminal 7 with
reference to 13.

If remote operation is intermittent, verify connections
are made in a manner to avoid noise interference.
Refer to Section 2 of this manual for instructions.

Improper Alarm Indicates connection error. Verify 115 VAC at terminals 7 and 8 with reference to

Contact Operation 13.

Improper Light Usually indigates programming error. . Perform lamp test by pressing RESET button.

Operation

. Verify ladder diagram.

Improper Local Operator error. Verify SAMMS-MV is in Local mode.

Operation

Improper Contactor [‘Cennection error. Verify 115 VAC at terminal 7 with reference to 13, and

Operation at output terminals 14, 15, or 16 with reference to 13

when the motor is started.

Cannot Change Usually indicates motor is running. Change parameters after motor is stopped.

HHC Settings

Improper Usually indicates improper grounding or Refer to Section 2 of this manual for instructions.

SAMMS-MV noise interference.

Operation
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Appendix A - Technical Specifications of the SAMMS-MV Device

Motor Control Specifications

Inputs

Six pushbuttons
Four remote inputs

Outputs

SAMMS-MVX:

Three coil drivers

Three light bars

One programmable alarm contact

SAMMS-MVE:
One coil driver
Two light bars

Diagnostic LEDs

* Current unbalance

* Impending trip

* Overload trip

External trip

Incomplete sequence

Ground fault

CPU fault

Ready

Light bar flashes (timer timing)

P T T T Y

Impending trip LED flashes (motor temperature wamning)
Overload trip LED flashes (start inhibit)
CPU LED ON¢(momentary loss of voltage)

Current Ranges:
18-72A

60 - 240A

192 - 400A
320 - 720A

Overload Relay Size:
H3A

H3B

H3C

H6

Permissible CT Ratios

5A secondary CT ratios (functions
F4A & F5A)

Overload Relay Size
H3A
H3B
H3C
H6

Permissible CT Ratios

30:5, 40:5, 50:5, 75:5, 100:5

100:5, 150:5, 200:5, 250:5, 300:5, 400:5
300:5, 400:5, 500:5, 600:5

500:5, 600:5, 800:5, 1000:5
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Overload Specifications

Overload classes

Overload classes 2 through 23 with one second increments.

Trip Characteristics Tripping time at 6 x | ac= 95% of the overload class (+5%):

Tripping time at 1.5 x |  gwithin two minutes for warm conditions fomall classes.
Tripping threshold (1.1 £ 0.05) x | rcfor motors with 1.00 service factor, and

(1.2 £ 0.05) x Ircfor motors with 1.15 service factor.
Tripping time 20 minutes @1.15 x I cfor motors with service factor 1.

Mechanical jam protection
SAMMS-MVX only

Sudden increase of the motor running current. gRick-upicurrent adjustable from 120 to
400% in increments of 5% of |r.c Pick-up time 360 msec:.
Default values: 200% | ric.

Loss of load protection
SAMMS-MVX only

Sudden decrease of motor running current./Pick-up current adjustable form 20 to 95% in
increments of 5% of | ¢ Pick-up time,360msec.
Default values: 50% | ¢c

Process current warning
SAMMS-MVX only

Settings from 0 to 100% of | e

Accuracy

+ 5% of overload trip curve values:
+ 2% repeat accuracy.

Phase unbalance protection

Response time after 1 second
Shifted trip threshold value to 0.9 x | s, cat 40% phase unbalance.

Equipment ground fault protection

Response time after 1.4 seconds.
Pick-up time: 360,msec.

Pick-up current:
Overload Relay'Size  Pick-up Current  Default

H3A 7A-1 fc 10A
H3B 7A- | fc 10A
H3C 7A- | Fc 10A
HE6 7A- | fC 20A

Rotor protection

Cold stall time adjustable from 5 to 100 seconds in increments of 1 second. If cold stall
time is not known, default value shall be according to the type of motor used.

Motor Type Cold Stall Time

Open Drip Proof (ODP) 10 Seconds

Totally Enclosed Fan Cooled (EFC) 20 Seconds

Ambient temperature

Motor ambient temperature adjustable O - 70°C in increments of 5°C.
Default value: 40°C.
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Statistical Data

Elapsed motor running time

-x10
- Range: 0.0 to 6553 (65,536 hours)
- Unit increments: 10 hours

Number of motor starts -x10
- Range:0.0 to 6553 (65,536 hours)
- Unit increments: 10 operations
Number of overload trips - Range: 0 to 9999
- Increments: 1 trip
Current display Overload Relay Size  Current Increments
H3A 1A
H3B 1A
H3C 1A
H6 2A
Alarm Contacts (SAMMS-MVX Only)
Configuration -N.C.
-N.O.
Functions - Impending Trip
- Overload Trip
- External Trip
- Ground Fault
- All of the above

Software Configured ControlsDevices

Timers

4

Timing range

Timers 1 and 2: 0 - 200 seconds selectable
Timer 3. 1 second fixed value
Timer 4: 30 seconds fixed value

Timer auxiliary contacts

Software instantaneous and timed contacts

Control relays

8

Auxiliary contacts

Software instantaneous contacts
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Dimensions

SAMMS-MV

6.25 inches W; 6.00 inches H; 2.125 inches D

Handheld Communicator

3.15 inches W; 5.7 inches H; 1.37 inches D

Environments

Operating temperature range -26°C to +70° C.

Storage temperature -40° Cto +85° C.

Relative humidity 5 to 95% non-co_ndensing.

Altitude 6600 ft.

Vibration 5 g's at a frequency range of 10 to 60)Hz.

Electrostatic discharge

No hardware failures at 15 kViat,any peint'in the front of the unit.

Electromagnetic interference

5 kV repeated pulses, per UL<991and ANS! C37.90A.

Radio frequency interference

Up to 95 MHz and 61.3 /M fieldistrength

Control Power Specifications

Unit powered by

12.00 VAC/(+10%, -15%) supply

Power requirements

4VA

Control circuit inputs

1200VAC/or 125 VDC (+10%, -15%)

Contral circuit outputs

120WAC (+10%, -15%)

for continuous operation

Maximum output loading allowed

1.0A for each output energized
Maximum leakage current allowed: SmA

Frequency

50 Hz: +4%, -5%
60 Hz: +5%

46




Appendix A Technical Specifications

Catalog Number SAMH

SAMMS-MV Model Number

SAMS - SAMMS-MVE
SAM7 - SAMMS-MVX

Configuration ‘U@A]'HGD_Q@E

Control Type
L - Local and/or Remote Control

Alarm Contacts Configuration
(SAMMS-MVX Only)

0 - None
1 - Normally Closed Contacts (N.C.)
2 - Normally Open Contacts (N.O4)

Alarm Contacts Output (SAMMS-MVX Only)

A - Any of the Below
8 - Impending Trip.
C - Overload Trip

D - Extemnal Trip,

E - Ground Fault

F - None

Loss of Voitagé (SAMMS-MVX Only)
L&)Loss of Voltage Ridethrough

0 - None

Ground Fault
G - Ground Fault Protection
0-None

Control Circult Number
Control Circuit Number
Loaded at Factory
0000 - None

Figure A-1 Catalog Number and Configuration Breakdown for SAMMS-MV
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Figure A-3 Alarm Contact Configuration Switches (SAMMS-MVX Oniy)
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