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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 parts in the repair 
of the equipment or tampering by unqualified personnel will 
result in dangerous conditions which will cause severe 
personal injury or equipment damage. Follow all safety 
instructions contained herein. 

IMPORTANT 
The information contained herein is general in nature and not intended for specific 
application purposes. It does not relieve the user of responsibil ity to use sound 
practices in application,  installation, operation, and maintenance of the equip
ment purchased. Siemens reserves the right 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 the general 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 or operation of the equipment and the hazards involved. 
I n  addition, he has the following 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. ,  
i n  accordance with established safety practices. 

(c) is trained 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 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. 

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 the contract between 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 of the National Electric Code, Underwriters 
Laboratories Standards and Procedures, NEMA Standards, and 
the National Electric Safety Code. You must thoroughly read and 
understand this user's manual before you begin any work with 
the SAMMS-MV device. Successful appl ication 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 labels, a "Qualified 
Person" is one who is fami l iar with the installation, construction 
and operation of this equipment, and the hazards involved . In 
addition, this person has the following qualifications; 

• Training and authorization to energize, de-energize, clear, 
g round, and tag circuits and equipment in accordance with 
established safety practices. 

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

• Training in rendering first aid . 

2 

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 an imminently hazardous situation which , 
if not avoided, will result in death or serious injury. 
Warning-Indicates an potential ly hazardous situation which,  
if  not avoided , could result in death or serious injury. 
Caution-Indicates an potential ly hazardous situation which, 
if not avoided , may result in minor or moderate injury. 

Dangerous Procedures 
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
gize a breaker, or contact or, and remove it from the equipment 
before performing any tests, maintenance, or repair . 

2 .  Always perform maintenance on equipment employing springs 
after the spring-charged mechanisims are discharged. 

3 .  Always let an interlock device or safety mechanism perform its 
function 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. 
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1.1 About this Manual 
This manual introduces you to the Siemens Advanced Motor 
Master System (SAMMS-MVTM) 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 I . I  to 
determine which section of the manual contains the information 
that you need. 

These instructions prepare you to handle, instal l ,  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 applicabil ity 
of your equipment. 

1 Introduction 

1.2 About the SAMMS-MY 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- 1 0 or 1 -30) and power input from a I 2 volt tap on the 
control ler's control power transformer. To perform certain moni
toring and setup activities, a Hand-Held Communicator (HHC) 
shown in Figure 1 .2 ,  is required. The SAMMS-MV device is a 
multi-functional device offering the following:  

• advanced motor protection for medium voltage motors 
• pre-programmed control c ircuits 
• standardized control panel with input/output devices replac-

ing conventional push-buttons, pilot lights and selector switches 
• diagnostics 
• statistical motor data 
• real-time metering 
• local display of all motor and control circuit data 
• open architecture communications using the ACCESS sys

tem 

Note: The 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 I, Introduction 

install the SAMMS-MV device Section 2, Install ing 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 Section 2, Instal l ing the SAMMS-MV Device 
System 

troubleshoot the SAMMS-MV device Section 4, Troubleshooting the SAMMS-MV Device 

learn about the technical specifications of the Appendix A, Technical Specifications of the SAMMS-MV Device 
SAMMS-MV device 

Table 1.1 Where to find information 
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1 Introduction 

Figure 1.1 SAMMS-MV, front view 

1.2.1 The SAMMS-MY Device Models 
The SAMMS-MV device is available in two models: SAMMS-MVE 
and SAMMS-MVX. Each model meets the various demands of 
industrial and commercial specifications and installations. Table 
1 .2 compares the features of each model . 

The SAMMS-MV device is designed for critical process control 
where prevention of downtime is critical. It offers motor control 
and protection along with motor diagnostic and motor/driven 
equipment protection . Engineering and operating personnel 
have access to important data enabling them to optimize motor
driven equipment capabilities, maximize the process system 
output and facilitate maintenance. 

SAMMS-MVX is a ful l function model, applicable to all control 
needs, from a simple across-the-line unit to a more complicated 
reduced voltage scheme. It includes all of the functions l isted in 
table 3. 7. Any of the standard control circuits listed in table 3 .3 ,  
or a custom c i rcuit, may be downloaded. The SAMMS-MVX 
device accepts up to four remote inputs, while SAMMS-MVE 
accepts one remote input. 

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

4 

(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 al l  PLCs and electro
mechanical remote control devices that have a 1 20VAC or 
1 25VDC input signal . 

1 .2.2Advanced Protection for Medium-Volt
age Motors 
For advanced protection of medium voltage motors, the 
SAMMS-MV device uses a motor 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 temperature 
to trip temperature values 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 of overload classes 2 
through 23. 

The SAMMS-MV device offers more accurate motor protection 
than traditional thermal overload and most electronic motor 
protection devices. This prolongs motor life by eliminating nui
sance tripping for multiple restarts, and allowing for proper cool 
down time when the motor winding temperature or rotor tem
perature reaches a critically high value. 

1.2.4 Programming Control Circuits 
The SAMMS-MV device allows you to modify its configuration by 
programm ing the microprocessor. The SAMMS-MV device 
replaces conventional timers, overload relays, pushbuttons, and 
selector switches. 

SAMMS-MVE is preloaded with seven across-the- l ine control 
circuits, and the desired control circuit can be selected using the 
Hand-Held Communicator (HHC.) Alternatively, a custom 
across-the-line circuit may be downloaded from a PC. 

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

1 Introduction 

the-l ine 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®-pc compatible computer. If you would like to learn more 
about this software package, refer to SAMMS Custom Software 
Manual, Bulletin CP 3291 . 

Highly special ized control c ircuits can be developed and existing 
circuits can be modified using an optional IBM-PC compatible 
software package. This software uses conventional engineering 
symbols along with pul l-down menus and a mouse to draw 
ladder diagrams. When you have finished drawing the diagram, 
the software translates the 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 device can be used for local and/or remote 
control .  The SAMMS-MVE device provides two l ight bars, while 
the SAMMS-MVX model provides three light bars. Each model 
includes six pushbuttons with lights and tactile feedback. You 
can program these l ight bars and pushbuttons for the various 
functions of the control circuit used. 

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

Diagnostics 
Eight diagnostic LEOs, 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 LEOs display motor and 
control circuit data. The eight (8) diagnostic LEOs 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 supervisor:' de
vice. This abil ity 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 l ike to learn more 
about the ACCESS system,  refer to Installing the ACCESS 
System (manual no. SG6028). 
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1 Introduction 

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), selectable with Any downloadable control circuit 
HHC. May download any custom 

across-the-l ine control ci rcuit 

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 

21nstalling the SAMMS-MY Device 
This section provides instructions for instal l ing 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-MY 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 to 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 
all storage instructions 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 : 

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

• Area around the controller must provide access to the 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 Siemens Series 81 000™ medium 
voltage control (MVC) equipment. Mount the device in  the 
normal low-voltage compartment associated with each medium 
voltage control ler. 

2.4 Connecting the Device 
This section contains general guidelines that you should follow 
to connect the SAMMS-MV device. These guidelines include 
instructions for routing 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. 

When Siemens 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 contains 
three components: a connection diagram, a ladder diagram and 
a wiring diagram. The connection diagram i l lustrates the con
nections between the SAMMS-MV device and its peripheral 
devices. The ladder diagram i l lustrates the control circuit loaded 
into the SAMMS-MV device. Figure 2-1  shows a typical connec
tion diagram for the SAMMS-MV device. 

If Siemens does not supply the motor control ler, the retrofitter or 
original equipment manufacturer should develop an equivalent 
electrical scheme. 

2.4.1 Wiring Guidelines 
You must observe the following guidelines when instal l ing the 
SAMMS-MV device and 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 el iminate noise coupl ing, install all twisted pairs 
or wrap wires in such a way 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 at least 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 1 4 .  

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

The top portion of the device contains 1 6  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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2 Installing the SAMMS-MY Device 
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Figure 2.1 Full voltage non-reversing connection diagram 
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2 Installing the SAMMS-MY Device 

2.4.2 Grounding the Device 
As stated in Guideline 5, ground each motor control ler 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. 

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. 

Refer to Article 250 of the National Electrical Code for information 
about the types and sizes of wire conductors and methods for 
safely grounding electrical equipment and components. 

Note: Do not ground the SAMMS auxiliary current sensor (ACT) 
leads. (See figure 2 . 1  . )  

2.4.3 Connecting the Device to a Control 
Power Source 

A DANGER 
The SAM MS-MV device requires a 1 2  VAC control power source 
in order to operate. Connect the control power source to 
terminals 5 and 6 located on the top of the relay. 

2.4.4 Connecting Input and Output Devices 
to the SAMMS-MY Device 

Hazardous Voltages 
May be present on external surfaces of 
un-grounded controllers and wil l cause 
death, serious injury, or substantial 
property damage. Follow grounding 
instructions careful ly. 

Connect your devices to the input and output connections on the 
SAMMS-MV device as i l lustrated in Figure 2 .2 .  

2.4.5 Communications Connection 
The SAMMS-MV device is equipped with an RS-485 communi
cations port on the back of the device. The communications port 
allows connection to a communications module which enables 

ALARM RELAY OUTPUT -- ·-- -� ,----- -_
-= A

A
C

C 
I

I
N
N
P

P
U

U
T

T 
4

3 115VAC (CPT INPUT) I -
12VAC (CPT INPUTl --· I ' 

- ---- AC INPUT 2 
12VAC (CPT INPUT _ -l AC INPUT 1 

ACT RETURN - -
-

-

I 
I I I I I I I 1--- RETURN 

ACT I NPUT 1 -- - . 
�

-- -OUTPUT 3 
ACT INPUT 2 ---

-
I I . I I I . - - 8�t��t � ACTINPUT3 - I I ' . I �-1 I i I I I I II 

, ()(1)J)(�()C)CJ6c1)cw) o c)66-=1 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Figure 2.2 Terminal block assignments 
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2 Installing the SAMMS-MV Device 

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 TM based 
SIEServe™ or WinPM™ software. These supervisory devices 
and programs can communicate with the SAMMS-MV device 
and allow it to operate in the ACCESS electrical distribution 

Top View 

Side View 

1 =-

2=GND 

3=+ 

4 = 12VDC+ 

5 = 12VDC-

Figure 2.3 SAMMS-MV device communications connections 

1 0  

communications system.  

The SAMMS-MV device connects to the SEAbus T M  RS-485 via 
the 5 pin plug on the Communications Module CM-1 . The 
communications connections are i l lustrated in Figure 2 .3 .  Refer 
to Installing the ACCESS System (manual no. SG-6028), for 
detailed information on connecting the SAMMS-MV device to 
the ACCESS network. 

Proper make-up of 5 pin plug 7 
RearV1ew / 

)comm Cable� 

Shield 

Rear view of the SAMMS-MV device 
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3 Operating the SAMMS-MY Device 

3 Operating the SAMMS-MY Device 
This section explains how to operate the SAMMS-MV device. 

3.1 Password Protection 
Changing the settings of the SAMMS-MV device requ ires 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!T est pushbutton is located at the bottom center of the 
front panel of the SAMMS-MV device as i l lustrated 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 LEOs, the control LEOs and the l ight bars 
on the front panel, use the following procedure: 

I .  Press and hold the Reset!Test pushbutton for one to two 
seconds. 

2. Release the Reset!Test pushbutton. (Al l LEOs and l ight bars 
on the front panel i l luminate for two seconds.) 

If a fault or tr ip condition exists when you press the Reset!Test 
pushbutton, the device performs a reset instead of a lamp test. 

Figure 3.1 Front 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. 

I .  Press and hold the Reset!Test pushbutton for at least the 
duration of the class t ime. The class t ime is set by accessing 
function F7. If you need to know how to access function F7, 
see Section 3.29. If you release the Reset!Test pushbutton 
before the duration of the class t ime, the device performs a 
lamp test. If a fault or trip condition exists when you press the 
Reset!Test pushbutton, the device performs a reset instead 
of a lamp test. 

2. Continue to hold down the Reset!Test pushbutton. After 
reaching the class time duration, the Overload Trip LED 
i l luminates. 

3. Release the Reset!Test pushbutton. The Overload Trip LED 
goes off, the Impending Trip LED and the Phase Unbalance 
LED il luminate for two seconds. If the SAMMS-MV device is 
tripped, it is automatically reset at the end of the overload 
relay test. 

Use the 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 LEOs. 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 compl icated reversing, two
speed, and reduced-voltage start ing. 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 con
trol logic defined by wired interconnection of electromechanical 
timers, control relays, pushbuttons, selector switches, and pi lot 
l ights. A l ibrary 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 il lustrate the ladder symbols representing 
input and output devices available for the SAMMS-MV device. 
The circular symbols represent output devices such as contactor 
coil drivers, pilot LEOs 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. 
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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 t iming 
relays. You can configure al l four timers as on-delay timers; 
however, if needed, you can configure the two adjustable timers 
(timing relays TRI and TR2) as either on-delay or off-delay 
timers. Using the Hand Held Communicator, you can program 
timing relays TRI and TR2 from 0 through 200 seconds (func
tions Fl 3 and F l 4) .  Timing relayTR3 has a fixed I second delay, 
and timing relay TR4 has a fixed 30 seconds delay. Table 3 .1 
i l lustrates 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 

Table 3.1 Types of software tm1ng relays 

Pilot LEOs 
The SAMMS-MVX device contains three light bars on the front 
panel, while the SAMMS-MVE contains two l ight bars. Light bar 
L I is reserved and must be used as the STOP or OFF L ED. You 
can configure L2 and L3 at your discretion. The Hand, Off and 
Auto L EDs correspond to the Hand, Off and Auto pushbuttons 
on the front panel as i l lustrated in Figure 3 .4 .  You can use the 
I ncomplete Sequence LED in  reduced-voltage applications or to 
verify contactor operation. Refer to Figure 3 .4 for the location of 
the LEDs and Table 3.2 for a description of the LED states. 

Flashing Pilot LEOs 
The front panel contains two or three flashing l ight bars that 
indicate various conditions such as on-delay t iming. These 
flashing l ight bars, L I, L2 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 an i l lustration 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 1 20 VAC or VDC inputs for 
remote control, or you can use one input for SAMMS-MVE. 

1 2  

Front Panel Pushbuttons 
The SAMMS-MV device has six front-panel pushbuttons for 
local control of the device. You must use pushbutton I (PBI ) for 
stopping the motor. You must use three of the pushbuttons 
(PB4-PB6) fort he Hand, Off and Auto functions if these functions 
are used in your configuration .  If these functions are not used, 
you may use PB4-PB6 for other functions. You can configure the 
other two push buttons (PB2 and PB3) at your discretion. Refer 
to Figure 3.4 for assignment of pushbuttons. Insert labels are 
used to identify the function associated with each pushbutton or 
light bar. 

Software Auxiliary Contacts 
Any number of internal (software) auxiliary contacts can be 
configured. These contacts show either a normally open (NO) or 
normally closed (NC) status. You can set up these auxil iary 
contacts us ing the SAM MS-MV software. Through the 
SAMMS-MV software, the pi lot LEDs also have auxi l iary con
tacts. 

STATE 

LED On 

Current >40% 
Unbalance 

Impending Trip > 1 10% 

Overload Trip Trip 

Incomplete Trip 
Sequence 

External Trip: Loss of Load or 
Trip/Alarm Jam or RTD 

CPU Fault Trip: CPU Failure or 
Low Voltage 

Ground Fau lt Trip 

Light bar (L I )  Stop or Off 

Light bar (L2) Start, On, Forward, 

Low Speed, Right 

Light bar (L3) Reverse, High 
Speed, Left 

Table 3.2 Descnpt1on of p1lot LEDs 

Software Timer Inputs 

F lashing 

20 - 40% 

> 1 00% - <1 1 0% 

Start Inhibit 

Alarm: Loss of 
Load or Process 
Current 

Alarm 

Off Delay Timer 
Timing 

On Delay Timer 
Timing 

On Delay Timer 
Timing 

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

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



3 Operating the SAMMS-MY Device 

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 l ibrary of more than 40 ladder diagrams covers 
most standard motor control applications. Table 3.3 l ists the 
standard control circuits and the input and output assignments 
for the l ibrary. You can use the l ibrary with the following starter 
types: 

• across-the- l ine, non-reversing 
• across-the-l ine, 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 l ibrary includes seven control types: 

• local two-wire 

• local three-wire 

� � � QJ'D � 
-{) o- -{) o- -{) o- -{) o-- -{) o-

P3l_ND S\./1_ NO PE2 - NO S\J2_NO PBJ_r\JO 

Rt::V 
r-<IGH 

� --olo- � � � 
PBl_t\JC 0 0 PB2_ NC 0 0 ::>BJ_ "\JC 

S'Wl_ NC S'-/2 - NC 

s-AR- ON 

s-op "" F\./0 L0'-1 

• local three-wire, remote two-wire 

• local two-wire, remote two-wire 

• local three-wire, remote three-wire 

• remote two-wire 

• remote three-wire 

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

For details on the l ibrary of standard ladder diagrams, refer to the 
SAMMS Standard Circuit Manual . 

3.6.2 Custom Ladder Diagrams 
For special motor control applications not covered by the l ibrary 
of standard ladders, you can construct custom ladder diagrams 
using the input and output devices and their associated symbols 
for the SAMMS-MV device. Siemens personnel can bui ld these 
custom ladder diagrams or you can build your own . You can 
purchase an optional IBM PC-compatible software package to 
develop custom ladder diagrams for special control applica
tions. The package also includes a l ibrary 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, Bul letin CP 3291 . 

QJ'D olo o!a QJ'D 
-{) o- -{) o- -{) o-

SWJ_NO HANDSW - NO OFFSV - NO AUTOS\./ _NO 

OFF At_, TO 

-do- � --olo- -do-
0 0 0 0 0 0 

SW3_NC f-<ANDSW' - NC OFFS\.,1 - NC AUTOS I../ _NC 

REV HIGH 

-'fJ-- ---1 f-- * -'fJ-- -H-- * -'fJ-- -1f-- * 
Ll 

-'!J--
Ll 

iNCOMPLETE 
SEQUENCE 

TERMINP,_S 

Ll_NO L1 - NC L2 L2_NO 

DCC 

FLAShiNG LIGHTS 

Xl X2 

Figure 3.2 Ladder symbols used with the SAMMS-MV device (sheet 1 )  

•_2 NC - L3 L3 - NO L3_NC 

-ll- � f-- * 
AUTODL AUTDL_ND AUTOL_NC 
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3 Operating the SAM MS-MV Device 

-A---
O.JTPUT]_I\C -o-uT T � 3 ---j f-- --7':'-. -� OUT�'>UTJ_NO JL -"'L- -3_1\C 

�ELAYS 

--o- If-- --o- ---+ * --o- ---11--- * --o- -1f-- ----;1{-
cRt CRl_ "\J: C�2 C�2_ND CR2_ "-C CR3 CR3_ '\0 CR3_ '\C CR4 CR4_N;: ::R4_1\C 

�-o-
[�5 

TJV]I\G '?ELAYS 

--o-
'Rl 

-R:_ \,0-:: TRl_NCT::J 
;:1\ :CELAY 

-'(]_1\[J';: TRl_NCTC 
CF"c- - D'O:�l>Y 

� 
--D o-

1 "� _"' B l"-2_"'B_ND 

-----Q.._Q- -ub-
1'\l_PB_'\C :N2 _PB_N2 

--o- �r-
C�6 ::R6_N] 

lf--
:I\PL.JT4_N:::J 

� � 
--D o- --D o-

IN4_PB_ND 

-Yk-- � 
ll\3 _PE_NC :I\'4_PE 'c 

--o- If-- * --o- --,r- ---Y-
CR7 CC.:7 _NO CR7 _NC Ci<8 c�s_r-.,o CRB_I\C 

--o- ---j r--R4 'R4_N: 

-RJ_ND'C -RJ_ '\C'O 

:::J" :::JELI'>v 

c:"'MUNICl\T!CNS 

� 
--D o

C_PB2_NO 

� --o--O-
T�4 NOTC TJ:<4 \.C-0 

C::N - LEL<'IY-

C __ PB]_I\0 
--Q_J)

:_PB3_NC 

Figure 3.3 Ladder symbols used with the SAMMS�MV device (sheet 2) 

(r-
Ill 
'II 

'Ill 
IiI 
i , I 

! 

2 3 4 

0 

5 6 7 8 9 

STOPorOFF----�F . 

� 
VARIABLE ----i-' c-:::J I I L2 • �._j 
VARIABLE-------+----= �' 

CPU 
Fault 

0 
Ground 
Fault 

Ready 

I, L__ ------ ----- -
'"--"------c-·---=-====--=· = 

Figure 3.4 Assignment of pushbuttons and light bars 

1 4  

10 11 

0 
Current 
Unbalance 

0 
Impending 
Tnp 

0 
Overload 
Trip 

0 
Incomplete 
Sequence 

External 
Trip/Alarm 

Reset/Test 

AUTO or 

VARIABLE 

OFF or 

VARIABLE 

HAND or 

VARIABLE 

VARIABLE 

VARIABLE 

STOP or OFF 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



3 Operating the SAM MS-MY Device 

Input Assignments 

Starter Program Control Type PB1 PB2 PB3 PB4 PB5 PB6 

Type Block 

Preloaded in FVNR PB10 LOCAL, 2-WIRE OFF O N  

SAMMS- MVE 
FVNR PB11 LOCAL, 3-WIRE STOP START 

can be 

downloaded FVNR PB12 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP START HAND OFF AUTO 
in 

SAM MS- MVX FVNR PB13 LOCAUREMOTE 2-WIRE STOP HAND OFF AUTO 

FVNR PB14 LOCAUREMOTE 3-WIRE STOP START 

FVNR PB15 REMOTE, 2-WIRE 

FVNR PB16 REMOTE, 3-WIRE 

Available with FVR PB17 LOCAL, 2-WIRE OFF FWD REV 

SAM MS- MVX 
FVR PB18 LOCAL, 3-WIRE STOP FWD REV 

only 

FVR PB19 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP FWD REV HAND OFF AUTO 

FVR PB20 LOCAUREMOTE 2-WIRE STOP FWD REV HAND OFF AUTO 

FVR PB21 LOCAUREMOTE 3-WIRE STOP FWD REV 

FVR PB22 REMOTE, 2-WIRE 

FVR PB23 REMOTE, 3-WIRE 

FVR PB24 LOCAUREMOTE 3-WIRE STOP FWD REV 

E L ECTRICAL LY INTERLOCKED 

2SPD,2W PB25 LOCAL, 2-WIRE OFF L OW HIGH 

2SPD,2W PB26 LOCAL, 3-WIRE STOP L OW HIGH 

2SPD,2W PB27 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP L OW HIGH HAND OFF AUTO 

2SPD,2W PB28 LOCAUREMOTE 2-WIRE STOP L OW HIGH HAND OFF AUTO 

2SPD,2W PB29 LOCAUREMOTE 3-WIRE STOP L OW HIGH 

2SPD,2W PB30 REMOTE, 2-WIRE 

2SPD,2W PB31 REMOTE, 3-WIRE 

2SPD, PB32 LOCAL, 2-WIRE OFF L OW HIGH 

1W, CT 

OR VT 
2SPD, PB33 LOCAL, 3-WIRE STOP L OW 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 LOCAUREMOTE 2-WIRE STOP L OW HIGH HAND OFF AUTO 
1W, CT 

OR VT 
2SPD, PB36 LOCAUREMOTE 3-WIRE STOP L OW HIGH 

1W, CT 

OR VT 
2SPD, 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-MY Device 

Input Assignments 

Starter Program Control Type PB1 PB2 PB3 PB4 PB5 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 LOCAUREMOTE 2-WIRE STOP LOW HIGH HAND OFF AUTO 

1W,CH 

2SPD, PB43 LOCAUREMOTE 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 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 LOCAUREMOTE 2-WIRE STOP HAND OFF AUTO 

(Auto TX) 

RVA PB50 LOCAUREMOTE 3-WIRE STOP START 

(Auto TX) 

RVA PB51 REMOTE, 2-WIRE 

(Auto TX) 

RVA PB52 REMOTE, 3-WIRE 

(Auto TX) 

RVA PB301 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 LOCAUREMOTE 2-WIRE STOP HAND OFF AUTO 

(Reactor) 

RVA PB305 LOCAUREMOTE 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 Incomplete Sequence 
Sometimes the motor contactors do not respond in a timely 
manner to start, stop, transit ion, 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 i l luminates 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 fu l l-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 Fl . 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) 
I ntelligent reduced-voltage starting is provided in all standard 
reduced-voltage Siemens starters. The advantage of this feature 
is that the transition from reduced to fu l l  voltage is determined by 
the magnitude of the actual motor current and not by a timer. 
This optimizes the transition. 

When a motor with intell igent reduced-voltage starting is started, 
a 30 second timer is energized. If the timer times out, the 
transition to full voltage commences as a fai l -safe measure. If, 
before the 30 second timer times out, the motor current drops 
to below the fu l l- load current setting, the transition commences. 

The state of the RUN contactor, whose auxil iary contact is 
connected to Remote input 4 (pin 9), is checked one second 
after the transition .  If the contactor is not closed, an incomplete 
sequence trip occurs. 

3.9 Ridethrough Upon Loss of Power 
(SAMMS-MVX Only) 
I f  a motor is running and control power is lost, the motor restarts 
automatically with two-wire control as soon as power is restored. 
With three-wire control, you must restart the motor manually. 
The optional ridethrough feature 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 second. 

3.10 Overload Protection 
Medium-voltage motors are rotor l imited under locked rotor 
conditions, and stator l imited 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 enclosed 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 function is based on calculating 
the motor's winding, housing, and rotor temperatures. These 
temperatures are compared to the allowable temperature l imits 
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 . 

For example, consider the motor winding and rotor temperature 
rises i l lustrated in Figure 3 .5 .  The motor starts for 5 seconds and 
runs for a period of 2200 seconds. Then, the motor is subjected 
to a running overload condition that raises the winding tempera
ture to the maximum allowable winding temperature rise result
ing in an overload trip . At this temperature, the motor cannot start 
until the motor winding temperature cools down to the ful l- load 
temperature. The motor can then start and run at fu l l- load 
current. Figure 3.6 depicts the temperature rise in the rotor and 
stator winding during a I 0 second stall for an ODP motor. In  this 
case, the rotor temperature rises at a rate faster than the winding 
temperature, and reaches the maximum allowable value result
ing in a trip. In  order to prevent damage to 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-l ike 
quantity. This is done by a mathematical function that depends 
on the ratio of the RMS current to the ful l- 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 . Unl ike the method of protec
tion in conventional overload relays, the motor model is general 
enough to protect many c lasses of motors, yet sophisticated 
enough to offer customized protection to particular motors. To 
customize protection to the motor enter the following nameplate 
data: 

• ful l- load current setting (F4) 
• service factor (F6) 
• type of motor construction (Open Drip Proof (ODP) or Totally 

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 according to the motor's ambient temperature. 
You can select ambient temperature from oo to 70°C in incre
ments of 5°C, with HHC function FO. 
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3 Operating the SAMMS-MV Device 
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Figure 3.5 ODP motor thermal signature 
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3 Operating the SAMMS-MY Device 
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Figure 3.6 Rotor and winding temperature during I 0 second motor stall 

Important: Do not use this feature with motors rated for ambient 
temperature other than the standard 40°C. 

3.12 Protection Curves and Overload 
Classes 

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. 1 0. 

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 
the ful l- load current or IFLc · (The typical starting current of motors 
is 600% of IFLc·l For example, an overload class setting of I 0 
guarantees that a current of 600% of I FLc will cause a trip in I 0 
seconds or less. In the SAMMS-MV, the protection curves are 
designed to cause a trip in go% to I 00% of the class time for a 
current of 600% of I FLc· 

Important: In the unl ikely 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,  I 0, 1 5  and 23 only. 
Use interpolation to derive values of other overload classes not 
shown. 

1 9  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



N 
0 

10000 .-----------------------------------------------, 

1000 -j '\. I 

100 (f) 0 z 0 u w (f) 
10  

Class 23 
Class 1 5  

Class 10  
Class 5 

Class 2 I 

.1 +-------------,--------,----,----,--,--,--,-,-� 
1 0  

'.!_ ratio 
FLC 

Figure 3.7 Time-current characteristic curve for cold motors with SF=I .OO 

10000 .---------------------------------------------. 

I 1 000 � I 

100 
(f) 0 z 
0 u w (f) 

10 

Class 10  Class 8 
Class 5 

I 1 I ............. Class 2 

. 1  1 0  

-1
1 

ratio 
FLC 

Figure 3.8 Time-current characteristic curve for warm motors with SF=I .OO 

I 

I 

w 
0 

1 ... ::::T 
CD 

� 3: 3: 
en I 3: < 
c 
CD < 
- ·  

In CD 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



1\.) 

(/) 0 z 
0 () 
w (/) 

10000 �----------------------------------------

1 000 

100 

10  

. 1 +-----------,------,----,---,--,-,--,-� 

l.. ratio IFLC 

10  

Class 23 
Class 15  
Class 10  
Class 5 

Class 2 

Figure 3.9 Time-current characteristic curve for cold motors with SF=I . 1 5  

10000 r---------------------------------------------. 

1 000 

100 
(/) 0 z 
0 () 
w 

I (/) 
10  

Class 10  Class 8 
Class 5 

1 
Class 2 

. 1 +-----------,-------,----,---,--,--,--,-� 1 0  

11.. ratio 
FLC 

Figure 3.10 Time-current characteristic curve for warm motors with SF=1 . 1 5  

I� 

.... ::r 
CD 

� 3: 3: 
en I 3: < 
c 
CD < 
- ·  

(") 
CD 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



3 Operating the SAMMS-MV Device 
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Figure 3.1 1 Motor protection graph 
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3 Operating the SAMMS-MY Device 

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 damage it . The 
ultimate trip level for motors with a unity service factor is 1 1  0% 
of the full-load current setting. For motors with a service factor 
of 1 . 1 5 ,  the ultimate trip level is 1 20%. You can select a service 
factor of 1 .00 or 1 . 1 5  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 1 00% 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. lfthe unbalance increases to above 40% , the 
Phase Unbalance LED i l luminates 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 HHC function 
F9. 

• Enabled = ON 

• Disabled = OFF 

With phase unbalance protection enabled, HHC function F1 7 
displays the percentage of current unbalance. Both functions 
display OFF if phase unbalance protection is disabled. 

3.15 Dual Overload Protection 
(SAMMS-MVX Only) 
Because the high-speed and low-speed currents differ in two
speed motors, d ifferent fu l l - load current settings are often re
quired . In such applications, use function F5 to select the fu l l 
load current for low-speed operation. 

3.16 Jam Protection (SAMMS-MVX Only) 
Certain mechanical loads, especially 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- l ine in the event of a jam. If you have enabled jam protection, 
you may adjust the jam tr ip level from 1 20-400% of I FLc The jam 
trip time is 360 msec. SAMMS-MVX is normally shipped with jam 
protection enabled, with a trip level of 200% IFLc (See Figure 
3. 1 1  ). Jam protection is locked out for 5 times the overload class 
after a start, speed, or d irection change. If the jam l imits are 
exceeded, the motor is tripped off- l ine and the External Trip LED 
on the front panel solidly i l luminates. You can enable jam 

protection using HHC function F23. 

• enabled = ON 
• disaoled = OFF 

3.17 Loss of Load Protection/Warning 
(SAMMS-MVX Only) 
If the running current of the motor suddenly drops below 20 to 
95% (adjustable) of its previous reading in 360 msec, a loss of 
load has occurred. Such a loss of load could be due to a broken 
belt or loss of back pressure in a 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. 1 1  ). You can select loss 
of load protection or warning using HHC function F24. 

• protection = ON 

• warning = OFF 

With protection selected, detection of a loss of load trips the 
motor off-l ine and i l luminates the External Trip LED. With warning 
selected, the motor does not trip off- l ine and the External Trip 
LED flashes until the current returns 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% 
IFLC' 

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 1 00% 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 sl ightly greater than or equal to 
the motor's starting t ime, the motor model defines an energy 12t 
value. In this value, I equals 600% of the motor's ful l  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 against excessive heat 
bui ld 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 t ime exceeding 4 or 5 
seconds; assuming the locked rotor current equals 600% of the 
motor's ful l- load current (See Figure 3. 1 1  ). 

3.20 Rotor Protection 
Since medium-voltage motors are rotor l imited under locked 
rotor conditions, and stator l imited under running conditions, the 
SAMMS-MV device computes an accurate thermal signature of 
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3 Operating the SAMMS-MY 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 
account the change of the rotor resistance during motor startup. 
Rotor resistance is a function of motor sl ip; 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 1 00 seconds in 
increments of 1 second. The selected time will adjust the rotor 
loop elements so that the maximum temperature l imit in the rotor 
is reached under locked rotor conditions for the time selected. 
If cold stall t ime 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 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 inh ibit (See Section 3 .22). 

For example, a motor starting from cold condition could have 4 
or more typical starts of 5 seconds without nuisance tripping and 
without damaging the motor insulation. Figure 3 . 1 2  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 wi l l  not start until the 
motor winding and rotor temperatures cool down to the fu l l  load 
temperature. HHC function F25 displays the motor winding 
temperature as a percentage of the full-load temperature. HHC 
function F1 0 displays the time 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 
Condition Temperature 

TEFC ODP 

Stopped 80° C to 9900 s 6000 s 
29° c 

Running Idle 80° C to 39.4° 7200 s 4500 s 
c 

Table 3.4 Motor t1me constants 
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TEFC motors include the following types of motors: 

• Totally Enclosed Fan Cooled 

• Totally Enclosed Fan Cooled Explosion Proof 

• Totally Enclosed Air-to-Air Cooled (TEAAC) 

ODP motors include the following types of motors: 

• Drip Proof Weather Protected I 0/VP-1 )  

• Weather Protected I I  0/VP-2) 

• Open Drip Proof 

• Totally Enclosed Water-to-Air Cooled (TEWAC) 

3.24 Normalized Temperature Rise for Class 
B and Class F Insulation 
Steady state and maximum winding temperature are functions 
of the motor's insulation class. In this motor model , normalized 
temperature rise for both Class B and Class F insulation are 
used. The motor winding temperature is d isplayed as a percent
age of the steady-state full-load temperature rise as shown in  
Table 3 .5 .  

Boundary Class B Class F % Full Load 
Parameters I nsulation Insulation Temperature 

Rise 

Steady State 80° C 1 05° c 1 00 
Temperature 

rise at 
fu l l -load 
current 

Maximum 1 40° c 1 85° c 1 75 
allowed 
winding 

temperature 

Table 3.5 Steady state and max1mum w1nd1ng temperature nse 

3.25 Ground Fault Detection 
In SAMMS-MV devices, HHC function F1 2 selects ground fault 
protection or warning . 

• protection = ON 
• 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 i l luminates 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 1 ists 
the pickup levels for each overload size. Ground fault protection 
is locked out for 1 .4 seconds following a start. 
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3 Operating the SAMMS-MV Device 
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Figure 3.12 Multi -start scenario for an ODP motor 
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3 Operating the SAMMS-MV Device 

Size 

H3A 

H3B 

H3C 

H6 

Pickup Current 
Range 

7A to I FLc 

7A to I FLc 

7A to I FLc 

7A to I FLc 

Default Pickup 
Current 

1 0A 

1 0A 

1 0A 

20A 

Table 3.6 Ground fault pickup levels 

Ground fault detection requires no additional external circu itry 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 i njury. 

Do not use automatic reset with two-wire 
control or where automatic resetting of 
the SAMMS-MV device restores power 
to t�e 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 must first reset the 
SAMMS-MVX device. You can reset the SAMMS-MV device in 
one of two ways. First, press the Resetffest button on the front 
panel of the device. Second, enable the autoreset with HHC 
function F8 . 

• enable = ON 
• disable = OFF 

With autoreset enabled, overload and external trips automati
cally reset in 30 seconds after the trip. Once the reset occurs, the 
SAMMS-MV device can be used to restart the motor, unless the 
motor has reached its maximum temperature and has not 
cooled down to the ful l- load level (start inh ibit) . 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 l damage or destroy the motor. 
An emergency restart is a motor start that occurs after an 
overload trip on maximum allowable winding, housing, or rotor 
temperature; but before all have cooled down to the ful l- load 
temperature level (1 00%) or below. In other words, an emer
gency restart is a start that occurs before the restart time 
displayed by HHC function F1 0 reaches zero. 

26 

With the emergency restart function enabled (HHC function 
F1 1 ), 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. Any time the motor is started , 
whether an emergency restart or a normal start, the emergency 
restart HHC function F1 1 is automatically reset to disable. 

• enabled = ON 
• disabled = OFF 

3.28 Using the Hand Held Communicator 
(HHC) 
The HHC provides you with the capabil ity to monitor and alter 
various motor control and protection functions provided with the 
SAMMS-MV device. For example, you can monitor and alter 
control and protection settings such as on-delay time and 
overload class. You can also monitor a variety of motor operating 
conditions such as average current and elapsed running t ime. 

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, data is displayed on the HHC by a four-character, seven 
segment l iquid 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 (F)unction 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. 

3.28.2 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 sett ing. If the selected function is a measured quantity, 
the HHC displays the value of the measured quantity. 

In the 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. 

There is one occasion when the LIST key is disabled making the 
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3 Operating the SAMMS-MY Device 

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 (low speed) • 

F4 Ful l load current for OLR No. 1 • • 

F4A 5A CT primary current (if used) • • 

F5 Ful l 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 • • 

FS Automatic reset • 

F9 Phase unbalance • • 

Fl O Time to restart • • 

Fl l Emergency restart • • 

F1 2 Ground fault protection or warning • • 

F 1 2A Ground fault pickup current • • 

F1 3 Timer No. 1 • • 

F1 4 Timer No. 2 • • 

F 1 5  Motor current • • 

F1 6 Last trip current • • 

F1 7 Percent unbalance current • • 

F1 8 Total elapsed run-t1me on motor • • 

F 1 9  Total number of motor starts • • 

F20 Number of overload trips • • 

F2 1 Reset motor 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 • • 

F27 Address • • 

Table 3.7 SAMMS-MV models and functions 
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3 Operating the SAMMS-MV Device 

corresponding functions inoperative. In a SAMMS-MV device 
with auto reset 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 scrol l - press the key and hold the key down for no 
longer than a two or three seconds. 

3. Fast scroll - press the key 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 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 (FO) . 

2 . 1n  the display mode, use the UP and DOWN keys to step 
through the range of settings for each set point function. You 
also use the UP and DOWN keys to step through the 
individual line currents and the average line current of F1 5 .  
Just a s  the UP and DOWN keys cause the function numbers 
to roll over, they also cause the range of settings to rol l  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 ENTER key is disabled while the device is in the function 
mode. 

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

3. The ENTER key is disabled whi le the motor is running to 
prevent settings from being changed while the motor is 
running .  

Use the following procedure to change a sett ing. This example 
shows you how to change the ful l - load current setting from 1 1 2A 
to 67A. 

1 .  With the HHC in the program mode (see section 3.29 . 1  ) ,  
press the (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 

28 

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 .  1 1 2 , representing a fu l l - load 
current setting of 1 1 2A for a motor controlled 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 
1 1 2  appears on the display. 

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

7 .  To enter the desired setting (67) which is d isplayed, press the 
ENTER key. The display becomes blank while you hold down 
the ENTER key and the SAMMS-MV device stores the new 
setting . 

8. Press the LIST 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. 

1 0 . Press the UP and DOWN keys to step through the function 
numbers . The SAMMS-MV device is in the function mode. 

1 1 .  To exit the program mode, press and hold the (F)unction 
key for several seconds. The display wil l show "Pro9. "  
Press the  UP or DOWN key to  change to  display mode. 

3.29 Using the SAMMS-MY Device Func
tions 
This section lists the 28 major motor control and protection 
functions and several related functions (FO-F27 ,  F6A, F9A, 
F1 2A, 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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3 Operating the SAMMS-MV Device 

Function Function Description Range Step Size Default Value 
Number 

FO Select ambient temperature. 0 - 7CJ0 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 fu l l- load current setting (I FLd H3A: 1 8 - 72A 1 A  1 8  
for the size for single-speed motor H3B: 60 - 240A 1 A  60 
controller or the high-speed size for H3C: 1 92 - 400A 1 A  1 92 
two-speed motor controllers. H6: 320 - 720A 2A 320 

F4A Display the primary current if 5A Function of size in F2 Function of size in F2 OFF (denotes 
secondary CT's are used. SAMMS sensors 

in use) 

F5 Select the ful l - load current setting (I Fld H3A: 1 8 - 72A 1 A  1 8  
for the low-speed size for two-speed H3B: 60 - 240A 1 A  60 
motor controllers. F5 is OFF for single H3C: 1 92 - 400A 1 A  1 92 
speed motor controllers. H6: 320 - 720A 1 A  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. 1 or 1 . 1 5  N/A 1 . 1 5  

F6A Select type of motor. ODP or EFC N/A ODP 

F7 Select the overload trip class. 2-23 1 1 0  

F7A Select cold stall t ime. 5- 1 00 1 1 0  (ODP) I 
20 (EFC) 

FS Enable/disable autoreset of overload ON/OFF N/A OFF 
and external trips. 

F9 Enable/disable phase unbalance ON/OFF N/A ON 
protection. 

F1 0 Display the time to wait unti l the motor Real Time Value 1 s  N/A 
can be restarted . Applies after an 
overload trip with the winding, housing, 
or rotor temperature above the 
maximum allowed for restarting. 

F1 1 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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3 Operating the SAMMS-MV Device 

Function Function Description Range Step Size Default Value 
Number 

F1 2 Select ground fault protection or ON/OFF N/A OFF 
warning.  ON means protection; OFF 
means warning. 

F1 2A Select ground fault pick-up current 7 A- 1 FLC 1 A  1 OA (H3A-H3C) 
value. 20A (H6) 

F1 3 Set programmable timer #1 . OFF - 200 seconds 1 second OFF 

F1 4 Set programmable timer #2. OFF - 200 seconds 1 second OFF 

F1 5 Display the average l ine current and the H3A: 0 - 720A 1 A  N/A 
individual l ine currents. H3B: 0 - 2400A 1 A  N/A 

H3C: 0 - 4000A 1 A  N/A 
H6: 0 - 7200A 2A N/A 

F1 6 Display the most recent trip current. H3A: 0 - 720A 1 A  N/A 
H3B: 0 - 2400A 1 A  N/A 
H3C: 0 - 4000A 1 A  N/A 
H6: 0 - 7200A 2A N/A 

F1 7 Display the percentage current 0 - 1 00% 1 %  N/A 
unbalance. OFF is displayed if 
unbalanced protection is off. 

F1 8 Display the elapsed motor running time 0.0 - 6553 (x 1 0  hr.) 0 . 1  x1 Ohr. N/A 
in tens of hours. up to 999.9,  

1 x1 Ohr .  
up to 6553 

F1 9 Display the number of motor starts in 0 .0 - 6553 (x 1 0) 0.1 x1 0 N/A 
tens of hours. up to 999.9,  

1 x1 0  
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 t ime, the number of starts, and 
the number of overload trips. 

F22 Set process current warning 0-1 00% I FLC 1 %  I FLC OFF 

F23 Jam protection ON/OFF N/A ON 

F23A Select jam pickup current 1 20-400% I FLC 5% 200% 

F24 Loss of Load ON/OFF N/A ON 

F24A Select loss of load pickup current 20-95% of running 5% 50% 
current 

F25 Display percentage of motor winding 0 to 250% 1 %  N/A 
temperature 

F26 Select baud rate 2 400/4800/9600 N/A 4800 

F27 Select address 1 -224 1 200 

Table 3.8 Motor control and protection functions (page 2 of 2) 
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3 Operating the SAMMS-MY Device 

0 Press and hold F key 

IF d 
lu;:--1 [DOWN [ To select function LJ for viewing I 
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To enter 
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� 0000-9999 
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Figure 3.13 Entering and changing passwords 

lu;:--1 [DOWN [ To select function L_J to change settings 
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3 Operating the SAMMS-MV Device 

be changed at any t ime. 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 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 .  Press the UP or DOWN key to select the first digit ,  then press 
ENTER. The display reads "HHO-." 

5.  Continue to select password digits and press ENTER to 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 .  If the password was entered incorrectly, the display wil l 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. The 
display reads "CH9."  

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 al l four digits of the new password, the display 
wi l l  again display "HHHO." 

5 .  Enter the new password a second t ime. If it was entered 
correctly the display reads "donE," and pressing ENTER 
gives access to the functions in program mode. 

6 .  If the password was entered incorrectly, the display wi l l  read 
"Err." Press the ENTER key to return to program mode and 
try again .  

3.29.2 SAMMS-MY Functions 

FO - Ambient Temperature 
1 .  Press the LIST key to view the ambient temperature selected. 

The default value is 40° C and the range of possible values is 
from oo C to 70° C in  increments of 5o C. 

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

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

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

5 .  To exit the program mode, press and hold the (F)unction key 
for several seconds. The display wil l  show "Pro9 . "  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 view the control c i rcuit number pro

grammed at the factory. The c i rcuit numbers range from 0 
through 9999. (The UP,  DOWN and ENTER keys become 
disabled.) 

2 .  For SAMMS-MVE, to change the sett ings, you must be in  the 
program mode. The avai lable selections are program blocks 
1 0- 1 6  (refer to table 3 .3) .  If you have loaded a custom circuit, 
the designation for that circuit wi l l  be shown . 

3. Press the UP or DOWN key to scroll through the range of 
circuit numbers, unti l  the desired ci rcuit number appears on 
the display. 

4 .  Press the ENTER key to change the active setting to the 
selected setting . The display becomes blank whi le you hold 
down the 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 wi l l  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 .  To enable or disable incomplete sequence, press the ENTER 
key for a period of one second or more. A" . "  wil l 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 
Overload relay #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 scrol l through the range of 
settings, unti l the selected sett ing appears on the display. 

4 .  Press the ENTER key to change the active sett ing to the 
selected sett ing. The display becomes blank while you hold 
down the 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 wi l l  show "Pro9. "  Press the 
UP or DOWN key to change to the display mode. www . 
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3 Operating the SAMMS-MY Device 

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 sing le-speed motors. Use the following proce
dure to display the size for overload relay #2. 

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

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

3 .  Press the UP or DOWN key to scroll through the range of 
settings, unti l 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. To exit the program mode, press and hold the (F) unction key 
for several seconds. The display wil l  show "Pro9. "  Press the 
UP or DOWN key to change to the display mode. 

F4 - Full-Load Current for Overload Relay #1 
1 . Press the LIST key to view the active ful l- load current setting 

for overload relay #1 . The setting should normally be the fu l l  
load current as shown on the motor nameplate (h igh speed 
for two-speed machine). The range of possible settings and 
the factory default value depend on the size displayed in F2 
as follows: 

Overload Setting Step Default 
Relay Size Range 

H3A 1 8  to 72A 1 A  1 8  

H3B 60 to 240A 1 A  60 

H3C 1 92 to 400A 1 A  1 92 

H6 320 to 720A 2A 320 

2. To change the sett 1ng , you must be 1n program mode. 

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

4. Press the ENTER key to change the active sett ing to the 
selected value. The display becomes blank while you hold 
down the ENTER key, and the SAMMS-MV device stores the 
new sett ing. ( 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 several seconds. The display wi l l  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. 

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 conventionai 5A secondary current transform
ers. 

1 .  Press the LIST key to view the sensor in use for overload relay 
#1 . If standard SAMMS sensors are used , the display wil l  
read "OFF." I f  5A secondary CT's are in  use, the CT primary 
current wi l l  be displayed. 

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

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

4.  Press the ENTER key to change the active setting to the 
selected sett ing.  The display becomes blank while you hold 
down the 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 wil l  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. 

F5- Full-Load Currentfor0ver1oad Relay #2 (SAMMS
MVX Only) 
1 . Press the LIST key to view the active fu l l - 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 
simi lar to those found in the table in the procedure for F4. If 
the control is not a two-speed contro l ,  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 unti l 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 sett ing. ( 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 several seconds. The display wi l l  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 . Press the LIST key to view the sensor in use for overload relay 
#2 . If standard SAMMS sensors are used, the d isplay wi l l  
read "OFF." I f  5A secondary CT's are in  use, the CT primary 
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3 Operating the SAM MS-MV Device 

current wi l l  be displayed. 

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

3 .  Press the UP or DOWN key to scroll through the range of 
sett ings, unti l the selected sett ing appears on the display. 

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

5 .  To exit the program mode, press and hold the (F)unction key 
for several seconds. The display wi l l  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 
I .  Press the LIST key to view the active service factor, 1 .0 or 

I . 1 5 . The factory default is 1 . 1 5 .  A service factor of 1 . 1 5  
adjusts the overload trip thresholds up by 1 5% over their 
values for a service factor of 1 .0 .  This results in more margin 
before tripping . 

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

3.  To change the sett ing, 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 ENTER key, and 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 several seconds. The display wi l l  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. 

F6A - Motor Type 
I .  Press the LIST key to view the motor type in use. The factory 

default is "OdP" for open drip proof. "EFC" designates totally 
enclosed fan cooled . 

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

3 .  To change the sett ing,  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 ENTER key, and 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 several seconds. The display wi l l  show "Pro9."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 - 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% of the full-load current 
setting. The range of possible values is 2-23. 

I . Press the LIST key to view the active tr ip class. 

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 you make an incorrect selection, repeat steps 
3 and 4.) 

5 .  To exit the program mode, press and hold the (F)unction key 
for several seconds. The display wi l l  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. 

F7 A - Cold Stall Time 
I . Press the LIST key to view the active cold stall t ime in use. 

(The range of possible values is between 5 and I 00 seconds 
in increments of one second. The factory default value is I 0 
seconds. If the cold stall time is more than I 00 seconds, 
enter I 00. 

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 unti l 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 sett ing . If the overload class selected exceeds the cold 
stal l t ime, the word "SUrE" appears on the display requ i ring 
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 contact or 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 wil l  show "Pro9. "  Press the 
UP or DOWN key to change to the d isplay mode. 

6.  Press the (F)unction key to step through to another function . 
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3 Operating the SAMMS-MY Device 

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 t�e motor endangering personnel or  
equipment. 

1 . Press the LIST key to view the active auto reset 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 t ime 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 sett ing, you must be in program mode. 

3 .  To change the sett ing, press the UP or DOWN key to select 
the new setting. 

4.  Press and hold the ENTER key. l fthe displayed setting is ON, 
go to step 6 .  If the displayed setting is OFF go to step 5. 

5 .  Release the ENTER key whi le the display appears blank. 
When you release the key, the setting changes to OFF. Go to 
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 displaying "SUrE" and requiring you to 
press the ENTER key a second time is because the motor can 
restart immediately after an overload trip if autoreset is ON. 

8.  I f  you made an incorrect selection, repeat steps 3 through 7. 

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

1 0. Press the (F) unction key to step through other functions. 

F9 - Phase Unbalance Protection 
1 . Press the LIST key to 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 unbalances of greater than 40% accelerate overload 
tripping.  The Phase Unbalance LED flashes for unbal
ances between 20% and 40% .  It remains steadily i l lumi
nated for unbalances greater than 40% .  

b .  When phase unbalance protection is disabled (OFF) , the 
Phase Unbalance LED remains off, unbalanced conditions 
have no effect on protection, and F1 7 (Display Unbalanced 
Current) displays OFF. 

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

3. To change the sett ing, press the UP or DOWN key to 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 . 

5. To exit the program mode, press and hold the (F)unction key 
for several seconds. The display wil l 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. 

F10 - Display Time to Restart 
1 .  Press the LIST key to view the time remaining before the 

motor can be restarted. The time is displayed in seconds. 
While the motor is cool ing, the time to restart counts down 
from the maximum winding or rotor temperature al lowed to 
the steady-state, ful l - load temperature. The display is always 
zero 1f 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 F1 1 ) .  

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

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

F1 1 - 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 in itiate 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 F1 1 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 .  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 i f  restarted before i t  i s  
al lowed to coo l .  The "SUrE" display allows you to  reconsider 
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3 Operating the SAMMS-MV Device 

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 .  If you are in the program mode, press and hold the (F)unction 
key for several seconds to exit. The display will show "Pro9." 

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 . Press the LIST key to view the active ground fault detection 

sett ing (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 
leve l .  The LED stops flashing as soon as the current drops 
below the pickup leve l .  

b .  When protection (ON) is selected , a g round current above 
the pickup level wi l l  cause a tr ip. The motor stops, and the 
Ground Fault LED is steadily l it .  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 sett ing, press the UP or DOWN key to 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 sett ing. 

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 go to other functions. 

F1 2A - Ground Fault Pickup Current 
1 . Press the LIST key to view the active ground fault pickup 

current in  use. The range of values and default values are 
shown in the table below: 

Size 

H3A-H3C 

H6 

Pickup Current 

7 A-1 FLC 

7A-I FLC 

Default 

1 0A 

20A 

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

3 .  To change the sett ing , press the UP or DOWN key to 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 sett ing. 

5 .  To exit the program mode, press and hold the (F)unction key 
for several seconds. The display wil l show "Pro9." 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 sett ing for timer #1 . The 

default setting is OFF. If the t imer 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 0 
seconds. The timer may be adjusted from 0 - 200 seconds 
in one second increments. 

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

3.  To change the setting , press the UP or DOWN key unti l the 
desired value is displayed then press the ENTER key to select 
the sett ing. 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 wil l 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. 

F1 4 - Set Programmable Timer #2 
1 .  Press the LIST key to view the active setting for t imer #2. The 

default setting is OFF. If the timer is not used in the control 
c i rcuit, OFF is displayed and the UP,  DOWN, and ENTER 
keys are disabled . OFF is also displayed for a setting of 0 
seconds. The timer may be adjusted from 0 - 200 seconds 
in one second increments. 

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

3.  To change the setting,  press the UP or DOWN key unti l the 
desired value is displayed then press the ENTER key to select 
the setting . 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 wil l 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. 

F15 - Display Current 
1 . Press the LIST key to view the i nstantaneous l ine currents or 

the average instantaneous l ine current. (The LIST key is 
disabled for fu l l  voltage, part-winding starters.) For instanta
neous l ine currents, the display shows the phase designator 
(A, b, or C) in the left-most character followed by three 
significant dig its of the value of the current. For the average 
instantaneous l ine current, four d igits are displayed without 
a phase designator. 
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3 Operating the SAMMS-MY Device 

a. Because only four characters can display at a t ime, indi
vidual l ine currents of 1 000 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 H6, currents are displayed to 
the nearest 2 amps. 

2. To view another l ine 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. 

F1 6 - 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. 

F1 7 - 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 ratio of 
the greatest deviation of the three phase currents from their 
average to the average of the three phase currents ex
pressed as a percentage. 

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

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

F1 8 - Display Total Elapsed Run Time of the Motor 
1 .  Press the LIST key to view the total elapsed running time of 

the motor. The run time is displayed in tens of hours as 
follows: 

Actual Number of Hours Displayed Time 

0 0.0 

gggg 999.9 

1 0000 1 000 

65535 6553 

65536 0 .0 (rol l  over) 

The displayed value does not increment until a full hour, or for 
elapsed times greater than 1 0000 hours a full ten hours, have 
elapsed. Internally, 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. 

F1 9 - 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 

1 0000 1 000 

65535 6553 

65536 0.0 (rol l  over) 

Note: The value can be reset to zero w1th F21 .  

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

3.  Press 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 t ime, the number of 

starts, and the number of overload trips, press the LIST key. 
"Clr" is d isplayed. 

2. Press the ENTER key. "SUrE" is d isplayed. 

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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3 Operating the SAMMS-MV Device 

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 fu l l  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 d irection change. The 
range of settings is in 1 %  increments from zero (OFF) through 
1 00 .  The factory default is OFF. 

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

3 .  To change the sett ing, press the UP or DOWN key unti l 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 sett ing. 

5 .  To exit the program mode, press and hold the (F)unction key 
for several seconds. The display wi l l  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 protec
tion is enabled (ON) and the motor running current increases 
to the pickup current value within 360 msec , the motor wi l l  
tr ip off- l ine and the External Trip LED is steadily l it .  The 
function is disabled for five t imes the class t ime after starting, 
or after a speed or d i rection change. 

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

3 .  To change the protection sett ing, press the UP or DOWN key 
to display ON or OFF, 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 sett ing. 

5.  To exit the program mode, press and hold the (F)unction key 
for several seconds. The display wi l l  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. 

F23A Jam Pickup Current (SAMMS-MVX Only) 
1 .  Press the LIST key to view the jam current pickup value in 

use. The range of possible values is between 1 20% and 
400% to the FLC, in increments of 5%.  The factory default is 
200% . 

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

3.  To change the sett ing, press the UP or DOWN key unti l the 
desired setting is displayed then press the ENTER key to 
select the sett ing. The display blanks whi le the ENTER key is 
pressed. 

4.  To exit the program mode, press and hold the (F)unction key 

38 

for several seconds. The display wi l l  show "Pro9 . "  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 Warning 
(SAMMS-MVX Only) 
1 .  Press the LIST key to view the active loss of load setting (ON 

or OFF) . The factory default setting is warning (OFF) , and the 
other setting is protection (ON). This function is disabled for 
five times the class t ime after start ing or speed or direction 
changes . 

a. When protection (ON) is selected and the motor current 
drops below the pickup current value, within 360 msec, 
the External Trip LED wil l  l ight 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 setti ng, you must be in program mode. 

3.  To change the protection setting , press the UP or DOWN key 
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. Return to Step 3 if you select an incorrect sett ing. 

5 .  To exit the program mode, press and hold the (F)unction key 
for several seconds. The display wil l 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 .  

F24A - Loss of Load Pickup Current (SAMMS-MVX 
Only) 
1 .  Press the LIST key to view the active sett ing. 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 unti l  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 wil l  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. 

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, fu l l -load 
winding temperature. The maximum allowable winding tem
perature percentage is 1 75%.  www . 
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3 Operating the SAMMS-MY Device 

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 default is 
4800. 

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.  To exit the program mode, press and hold the (F)unction key 
for several seconds. The display wil l 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. 

F27 - Address 
1 .  Press the LIST key to view the active sett ing.  Allowable 

addresses are 1 -224. The factory default is 200. 

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

3. Press the UP or DOWN key to scrol l through the range of 
settings, unti l 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 sett ing.  

5.  To exit the program mode, press and hold the (F)unction key 
for several seconds. The display wil l 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. 
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4 Troubleshooting 

4 Troubleshooting the SAMMS-MY 
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 as they arise. 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 i l luminated if 1 .  Correct the cause of voltage or load unbalance. 

current unbalance exceeds 40%, or it 

flashes if current unbalance is between 2 .  Verify current transformer secondary voltage is 
20 and 40%. Current unbalance may unbalanced at SAMMS-MV terminals 1 ,  2, and 3 with 
be due to voltage or load unbalance. reference to 4 .  

Overload Trip Indicates motor exceeded winding, 1 .  Verify that the fu l l  load current F4 and service factor F6 
housing, or rotor temperature threshold. on the HHC matches the fu l l  load current and the 

service factor on the motor nameplate. 

2 .  I f  the  motor tripped during start, increment the 

overload class one step and start again .  If stil l 
unsuccessful ,  the motor's rotor may be locked or 

stal led. Correct motor malfunction before restarting. 

3 .  I f  the  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. 

4. F1 6 on HHC displays the most recent overload trip 

current value. 
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Error Condition 

Incom p l ete 

Sequence 

External Trip 

4 Troubleshooting 

Troubleshooting Guide 

Main Cause 

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 external trip LED IS solidly 

i l luminated and the motor is stopped, it 

indicates a jam or loss of load condition, 

or a trip caused by an overtemperature 

indication from an RTD. 

Remedy 

1 . If t h e  unit trips o n e  second after start, verify that 

current transformer secondary input is present in the 

range of 1 00 mVAC to 3.54 VAG at terminals 1 ,  2, and 

3 with reference to 4. Verify that the coil voltage is 1 1 5 
VAG at terminals 1 4 , 1 5 , or 1 6  with reference to 1 3  
when the motor is started. Verify 1 1 5  VAG at terminal 

7 with reference to 1 3 . Correct conditions if 

necessary. Call Siemens if unit continues to trip. 

2. If the unit trips one second after a stop command, 

verify the contactor is open. Repair or replace the 

contactor if it is not functioning properly. 

3 .  Verify operation of mechanical interlock, and replace 

or adjust. 

4 .  Verify absence of voltage a\ terminals 1 ,  2, and 3 with 

reference to 4, and at terminals 1 4 ,  1 5 , or 1 6  with 

reference to 1 3 .  If voltage is present, def1ne the source 

and reconnect so that the motor current only passes 

through the current transformer. 

5 .  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 will 

remain disabled until the above procedure IS repeated. 

1 . 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 t ime. 

2 .  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. 

3 .  RTD trip ind icates that the stator temperature or the 
temperature of one of the bearings has exceeded its 

thres h o l d .  

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

RTD bearing trip indicates overheating of the motor or 

load bearings. 

I n  any case, the motor should not be restarted until 

the cause of the overheating has been corrected. 

4 .  F1 6 on the HHC displays the external trip current at 

the time of the tnp, or the RTD number which caused 

the trip .  

I n  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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4 Troubleshooting 

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 1 0 VAC. If fault persists, call Siemens. 

condition .  

Ground Fault Ind icates the ground fault current The cause of the ground fault should be determined 

exceeded the threshold. If ground fault and removed before using the motor again .  F1 6 on 

protection was selected, the ground the HHC displays the ground fault trip current. 

fault LED il luminates solidly and the 

motor stops. If ground fault warning 

was selected, the ground fault LED 

flashes and the motor continues to run. 

Ready Light not Usually indicates lack of control power. 1 .  Verify the presence of 1 :::' VAC between terminals 5 

I l luminated and 6 of the SAMMS-MV unit. 

2. If control power is not present , check the control 

power fuses or the control power transformer and 

replace if defective. 

3. If control power is present, push the RESET button to 

test l ights and unit .  If the Ready l ight does not 

i l luminate, call Siemens. 

Improper Remote Indicates connection or operator error. 1 .  Verify the SAMMS-MV unit is in the Auto mode. 
Operation 

2 .  Verify 1 1 5  VAC input at SAMMS-MV terminals 9,  1 0, 

1 1  , and 1 2  with reference to 1 3, and at terminal 7 with 
reference to 1 3. 

3. 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 i i 5 VAC at terminals 7 and 8 with reference to 
Contact Operation 1 3. 

Improper Light Usually indicates programming error. 1 .  Perform lamp test by pressing RESET button . 
Operation 

2.  Verify ladder diagram. 

Improper Local Operator error. Verify SAMMS-MV is in Local mode. 
Operation 

Improper Contactor Connection error. Verify 1 1 5  VAC at terminal 7 with reference to 1 3, and 
Operation at output terminals 1 4, 1 5 , or 1 6  with reference to 1 3  

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 

Appendix A - Technical Specifications of the SAMMS-MY Device 

Motor Control Specifications 

Inputs 

Outputs 

Diagnostic LEOs 

Current Ranges: 

1 8 - 72A 

60 - 240A 

1 92 - 400A 

320 - 720A 

Permissible CT Ratios 

5A secondary CT ratios (functions 

F4A & F5A) 

Six pushbuttons 

Four remote inputs 

SAMMS-MVX: 

Three coil drivers 

Three l ight bars 

One programmable alarm contact 

SAMMS-MVE: 
One coil driver 

Two light bars 

* Current unbalance 

* Impending trip 

* Overload trip 

* External trip 
* Incomplete sequence 

* Ground fault 

* CPU fault 

* Ready 

* Light bar flashes (timer t iming) 
* Impending trip LED flashes (motor temperature warning) 

* Overload trip LED flashes (start inhibit) 

* CPU LED ON (momentary loss of voltage) 

Overload Relay Size: 

H3A 

H3B 

H3C 

H6 

Overload Relay Size 

H3A 
H3B 

H3C 

H6 

Permissible CT Ratios 
30:5, 40 :5,  50 :5,  75:5,  1 00:5 
1 00:5,  1 50:5,  200:5 ,  250:5,  300:5,  400:5 
300:5, 400:5, 500:5, 600:5 

500:5 ,  600:5 ,  800:5,  1 000:5  
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Appendix A Technical Specifications 

Overload Specifications 

Overload classes 

Trip Characteristics 

Tripping threshold 

Tripping time 

Mechanical jam protection 

SAMMS-MVX only 

Loss of load protection 

SAMMS-MVX only 

Process current warning 

SAMMS-MVX only 

Accuracy 

Phase unbalance protection 

Equipment ground fault protection 

Rotor protection 

Ambient temperature 

44 

Overload classes 2 through 23 with one second increments. 

Tripping time at 6 x I  FLc= 95% of the overload class (±5%). 
Tripping time at 1 .5 x I  FLcWithin two minutes for warm conditions for all classes. 

(1 . 1  ± 0.05) x I FLcfor motors with 1 .00 service factor, and 

(1 .2 ± 0.05) x I FLcfor motors with 1 . 1 5  service factor. 

20 minutes @ 1 . 1 5 x I FLcfor motors with service factor 1 .  

Sudden increase of the motor running current. Pick-up current adjustable from 1 20 to 

400% in increments of 5% of I FLc Pick-up time 360 msec. 

Default values: 200% I FLc. 

Sudden decrease of motor running current. Pick-up current adjustable form 20 to 95% in 

increments of 5% of I FL(; Pick-up time 360 msec. 

Default values: 50% I FLc,; 

Settings from 0 to 1 00% of I FLG; 

± 5% of overload trip curve values. 

± 2% repeat accuracy. 

Response time after 1 second 
Shifted trip threshold value to 0 .9 x I FLcat 40% phase unbalance. 

Response time after 1 .4 seconds. 

Pick-up time: 360 msec. 

Pick-up current: 

Overload Relay Size Pick-up Current Default 
H3A 

H3B 
H3C 
H6 

7A- I FLC 
7A- I FLC 
7A- I FLC 
7A- I FLC 

1 0A 

1 0A 
1 0A 

20A 

Cold stall t ime adjustable from 5 to 1 00 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) 1 0  Seconds 
Totally Enclosed Fan Cooled (EFC) 20 Seconds 

Motor ambient temperature adjustable 0 - 70°C in increments of 5°C. 
Default value: 40°C. 
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Appendix A Technical Specifications 

Statistical Data 

Elapsed motor running time - xi O 

- Range: 0.0 to 6553 (135 ,536 hours) 

- Unit increments: 1 0 hcurs 

Number of motor starts - xi O 

- Range:O.O to 6553 (65,536 hours) 

- Unit increments: 1 0 operations 

Number of overload trips - Range: 0 to 9999 

- Increments: 1 trip 

Current display Overload Relay Size Current Increments 
H3A 1 A  

H3B 1 A  
H3C 1 A  

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 Control Devices 

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 auxil iary contacts Software instantaneous and timed contacts 

Control relays 8 

Auxil iary contacts Software instantaneous contacts 
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Appendix A Technical Specifications 

Dimensions 

SAMMS-MV 6.25 inches W; 6 .00 inches H; 2 . 1 25 inches D 

Handheld Communicator 3. 1 5  inches W; 5. 7 inches H; 1 .37 inches D 

Environments 

Operating temperature range -25° C to + 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 1 0 to 60 Hz. 

Electrostatic discharge No hardware failures at 1 5  kV at any point in the front of the unit. 

Electromagnetic interference 5 kV repeated pulses, per UL-991 and ANSI C37.90A. 

Radio frequency interference Up to 95 MHz and 61 .3 V/M field strength 

Control Power Specifications 

Unit powered by 1 2 .00 VAC (+ 1 0%,  - 1 5%) supply 

Power requirements 4VA 

Control circuit inputs 1 20 VAC or 1 25 VDC (+1 0%,  - 1 5%) 

Control circuit outputs 1 20 VAC (+1 0%, - 1 5%) 

Maximum output loading allowed 1 .0A for each output energized 
for continuous operation Maximum leakage current allowed: 5mA 

Frequency 50 Hz: +4%, -5% 
60 Hz: ± 5% 
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Appendix A Technical Specifications 

Catalog N umber 

! SAMMS-MV Model Number l SAM6 - SAMMS-MVE I SAM7 - SAMMS-MVX I 

Configuration 

I Control Type I 
L - Local and/or Remote Control I 

Alarm Contacts Configuration I I (SAMMS-MVX Only) 

0 - None 

1 - Normally Closed Contacts (N.C.) I I 2 - Normally Open Contacts (N.O.) 

I Alarm Contacts Output (SAMMS-MVX Only) 

I A - Any of the Below I 
B - Impending Trip 

I C - Overload Trip I D - External Trip 

E - Ground Fault 

I F - None J 
I Loss of Voltage (SAMMS-MVX Only) 1 

L - Loss of Voltage Ridethrough 

I 0 - None 
- -J 

I Ground Fault I G - Ground Fault Protection 

I 0 - None I 

,----Control Circuit Number I I Control Circuit Number I Loaded at Factory 
I 

I 0000 - None I 

Figure A-1 Catalog N umber and Configuration Breakdown for SAMMS-MV 
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SIDE 

��,� ���-
� ---:� 
,= r I· 2 125 .I 

4X .125" DIA X .375" DEEP 

FOR #6 SELF-TAPPING 

MOUNTING SCREWS 

FRONT 

REAR 

Figure A-2 Overall D1mens1ons and Mount1ng D1agram 

SWITCH # 

l 81  - 1 I I I 81  - 2  1 I 1 82 - 1 I 1 82 - 2  I 
: 82 - 4  I I I : 82 - 5 !  

FUNCTION POSITION 

NORMALLY OPEN I � � 

I MPENDING TRI P  I � -- � � �  
EXTER NAL TRI P  I � � � � �  GROUND FAU LT � � � � �  

Figure A-3 Alarm Contact Configuration Switches (SAMMS-MVX Only) www . 
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4.25 

0.375 3.50 

. 1 88 DIA (2X) 
FOR MOUNTING 

1 t 
1 .00 

0.50 ! 
I RATING LABEL LOCATION 

# 1  0 STUD WITH NUTS, WAS H E R ,  
& LOCKWASH E R  (TYPICAL) 

lfl l "' @ I I 1 
!�! �j 

TYPE IN PUT CATALOG NUMBER 

5A ACT 5A SAMMS 5A ACT 

Figure A-4 SAMMS 5A Auxiliary Current Transformer 
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A DANG ER 
Electrical equipment contains hazardous voltages and 
high speed moving parts. Will cause death, serious 
pensonai inJury or equipment damage. 

Always de-energize and ground the equipment before 
maintenance. Maintenance should be perlormed only by 
qualified personnel. The use of unauthorized parts in the repair 
of the equipment or tampering by unqualified personnel will 
result in dangerous conditions which will cause severe 
personal injury or equipment damage. Follow all safety 
instructions contained herein. 

IMPORTANT 
The information contained herein is general in nature and not 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 the right 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 the general 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 or operation of the equipment and the hazards involved. 
In addition, he has the following 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 trained 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 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. 

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 the contract between 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 8ectric 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 
Electrtc:al equipment opemn et high voltagee. When operet8d improperty, thla equipment wll � deeth, ll4ll1oua perwonal InJury, and 
property damage. 
To a\'Oid electrical shock, bums. and entanglement in 
moving parts, this equipment must be installad, 
operated, and maintained only by qualified parsons 
thoroughly familiar with tha ·equipment, instruction 
manuals, and drawings. 

Qualffted Person 
For the purpose of this manual and product labels, a "Quaaltled 
f'erlonll is one who is familiar with the installation, construction 
and operation of this equipment, and the hazards involved. In 
addition, this person has the following qualifications; 

• Training and authorization to energize, de-energize, clear, 
ground, and tag circuits and equipment in accordance with 
established safety practices. 

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

• Training in rendering first aid. 

2 

Signal Words 
The signal words •Danger", MWarnlng•, and -cautloftll used 
in this manual indicate the degree of hazard that may be 
encountered by the user. These words are defined as: 

Danger-Indicates an imminently hazardous situation which, 
if not avoided, wUI result in death or serious injury. 
Warning-Indicates an potentially hazardous situation which, 
if not avoided, could result in death or serious injury. 
caution--Indicates an potentially hazardous situation which, 
if not avoided, IIIIIY result in minor or moderate injury. 

Dangerous Proceclures 
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
gize a breaker, orcontactor, and remove it from the equipment 
before performing any tests, maintenance, or repair. 

2. Always perform maintenance on equipment employing springs 
after the spring-charged mechanisims are discharged. 

3. Always let an interlock device or safety mechanism perform its 
function 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. 
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1 .1 About this Manual 
This manual introduces you to the Siemens Advanced Motor 
Master System (SAMMS-MIJTM) 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 ACCESSnt 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 Introduction 

1 .2 About the SAMMS-MY 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 
3-1 0  or 1 -30) and power input from a 1 2 volt tap on the 
controller's control power transformer. To perform certain moni
toring and setup activities, a Hand-Held Communicator (HHC) 
shown in Rgure 1 .2, is required. The SAMMS-MV device is a 
multi-functional device offering the following: 

• advanced motor protection for medium voltage motors 
• pre-programmed control circuits 
• standardized control panel with input/output devices replac-

ing conventional push-buttons, pilot lights and selector switches 
• diagnostics 
• statistical motor data 
• real-time metering 
• local display of all motor and control circuit data 
• open architecture communications using the ACCESS sys

tem 

Note: The 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 

leam about the SAMMS-MV device Section 1 ,  Introduction 

install the SAMMS-MV device Section 2, Install ing 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 Section 2, Installing the SAMMS-MV Device 
System 

troubleshoot the SAMMS-MV device Section 4, Troubleshooting the SAMMS-MV Device 

learn about the technical specifications of the Appendix A, Technical Specifications of the SAMMS-MV Device 
SAMMS-MV device 

Table 1.1 Where to find information 
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1 Introduction 

Figure 1 .1 SAMMS-MV. frort V181N 

1 .2.1 The SAM MS-MV Device Models 
The SAMMS-MV device is available in two models: SAMMS-MVE 
and SAMMS-MVX. Each model meets the various demands of 
industrial and commercial specifications and installations. Table 
1 .2 compares the features of each model. 

The SAMMS-MV device is designed for critical process control 
where prevention of downtime is critical. It offers motor control 
and protection along with motor diagnostic and motor/driven 
equipment protection. Engineering and operating personnel 
have access to important data enabling them to optimize 
motor-driven equipment capabilities, maximize the process 
system output and facilitate 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 
table 3.3, 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 

4 

protection (F23), loss of load protection/alarm (F24), or process 
current warning (F22) functions. Functions F3 and FS associ
ated with two-speed applications are not available. No provi
sion for automatic reset (FB) 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 1 20VAC or 
1 25VDC input signal. 

1 .2 . 2  A dva n c e d  Protec t i o n  for 

Medium-Voltage Motors 

For advanced protection of medium voltage motors, the 
SAMMS-MV device uses a motor 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 values and provides a signal that trips 
the motor off line when the motor reaches a trip temperature 
value. The model closely Elmulates 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 overload c lasses 2 
through 23. 

The SAMMS-MV device offers more accurate motor protection 
than traditional thermal overload and most electronic motor 
protection devices. Thrs prolongs motor lifo by eliminating nui
sance tripping tor multiple restarts . and allowing for proper cool 
down time when the motor winding temperature or rotor tem
perature reaches a critically high value. 

1.2.4 Programming Control Circuits 
The SAMMS-MV device allows you to modify its configuration by· 
programm ing the microprocessor. The SAMMS-MV device 
replaces conventional timers. overload relays, pushbuttons, and 
selector switches. 

SAMMS-MVE is preloaded With seven across-the-line control 
circuits, and the desired control circuit can be selected using the 
Hand-Held Communicator (HHC. )  Alternatively. a custom 
across-the-line circuit may be downloaded from a PC . 

A l ibrary of more than 40 typical control c�rcuits exists for use with 
SAMMS-MVX to meet applications ranging from simple across-

1 Introduction 

the-line starters to complicated reduced-voltage starters. With 
optional software, the specified control circuit can be loaded 
either from the l ibrary or from a modified version into the 
micropr·ocessor's memory, •n the factory or on site, using an 
IBM®-Pc compatible computer. If you would l ike to learn more 
about this software package, refer to SAMMS Custom Software 
Manual ,  Bullet1n CP 3291 . 

H1ghly specialized control circuits can be developed and exist1ng 
circuits can be �nodified using an optional IBM-PC compatible 
software package. ThiS software uses conventional eng1neering 
symbols along with pull-down menus and a mouse to draw 
ladder diagrams. When you have finished drawing the d iagram, 
the software translates the diagram into microprocessor ma
chJne code and downloads it into the SAMMS-MV device's 
memory. 

1 .2.5 Using the Standardized Control Panel 
The SAMMS-MV dev1ce can be used for local and/or remote 
control The SAMMS-MVE devrce provides two light bars, while 
the SAMMS-MVX model provides three light bars. Each model 
rncludes srx pushbuttons wrth lights and tactile feedback. You 
can program these light bars and pushbuttons for the various 
iunct1ons of the control c1rcu1t used. 

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

Diagnostics 
Eight diagnostic LEOs. located on the front panel, provide 
Information about conditions affecting the motor. 

Statistical Data about the Motor 
T he 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 LEOs display motor and 
control circuit data. The eight (8) diagnostic LEDs are located on 
the front panel of the devrce. 

Communicating with Other Devices 
The SAMMS-MV device commun1cates 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 !ocat1on. 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 
System (manual no. SG6028) . 
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1 Introduction 

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), selectable with Any downloadable control circuit 
HHC. May download any custom 

across-the-line control circuit 

Change settings requires password Yes Yes 

Remote inputs One Four 

Outputs One Three 

Ught bars Two Three 

Table 1 .2  SAMMS-MV models 
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2 Installing the SAMMS-MY Device 

2 Installing the SAMMS-MY 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-MY 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 to 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. 

Nota: Improper storage can cause equipment damage. Follow 
all storage instructions 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: 

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

• Area around the controller must provide access to the 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 Siemens Series 81 000™ medium 
voltage control (MVC) equipment. Mount the device in the 
normal low-voltage compartment associated with each medium 
voltage controller. 

2.4 Connecting the Device 
This section contains general guidelines that you should follow 
to connect the SAMMS-MV device. These guidelines include 
instructions for routing 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. 

When Siemens 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 contains 
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 its peripheral 
devices. The ladder diagram illustrates the control circuit loaded 
into the SAMMS-MV device. Figure 2-1 shows a typical connec
tion diagram for the SAMMS-MV device. 

If Siemens does not supply the motor 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 and 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 (1 1 5  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 a way 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 at least AWG 1 4  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 1 4. 

Guideline 6: To avoid ground loops, ground each motor con
troller at a single ground point. 

The top portion of the device contains 1 6  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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2 Installing the SAMMS-MY Device 

LA �8 �(' 
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Flg&re 2.1 Full voltage non-reversing connection diagram 
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2 Installing the SAMMS-MY Device 

2.4.2 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 (AC1) 
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. 

ALARM RELAY OUTPUT -------., 
1 15VAC CCPT INPl.!IJ -------., 12VAC !CPT INI'UD ------, 12VAC CPT INPUT) I 

ACT RETURN -------., 
ACT INPUT 1 ------., 

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. 

Refer to Article 250 of the National Electrical Code for information 
about the types and sizes of wire conductors and methods for 
safely grounding electrical equipment and components. 

2.4.3 Connecting the Device to a Control 
Power Source 
The SAMMS-MV device requires a 1 2  VAC control power source 
in order to operate. Connect the control power source to 
terminals 5 and 6 located on the top of the relay. 

2.4.4 Connecting Input and Output Devices 
to the SAMMS-MY Device 
Connect your devices to the input and output connections on the 
SAMMS-MV device as illustrated in Figure 2.2. 

2.4.5 Communications Connection 
The SAMMS-MV device is equipped with an RS-485 communi
cations port on the back of the device. The communications port 
allows connection to a communications module which enables 

,------- A8 1NPUT4 
,--------- �c ���� !"' ... "' ' 

,----- RETURN 
,----- OUTPUT 3 I OUTPUT 2 ! 

I
OUTPUT 1  18ll�lll l1l l 

I I I . 1 00()( iQ() )()()()()()()()()Q J 
�==1==2�·==·===5 =·===· ==· ==· =1=0 =1=1 =1=2 =1=3 =1=4 =1=5 =1=· ==� ' 

0 
IIIEIIDS 
SAMMS-MVX 

Figure 2.2 Terminal block assignments 
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2 Install ing the SAMMS-MV Device 

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 allow it to operate in the ACCESS electrical distribution 

1 : -

2 = GND 

3 = +  

4 = 1 2VDC+ 

5 = 1 2VDC-
Top View 

Side View 

5 pin plug, 
\ 
:. 1 2345 

- SAMMS 

Communications 

Module 

" CM-1 
---_.c.., 

� �  I ' "'  I 
c � 

I� I '--- I '---

Ribbon cable assembly �1 

Figure 2.3 SAMMS-MV device communications connections 

1 0  

communications system. 

The SAMMS-MV dev1ce connects to the SEAbus rM 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 the SAMMS-MV device to 
the ACCESS network. 

Proper make-up of 5 pin plug 

Rear View 

Shield 

Rear view of the SAMMS-MV device 
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3 Operating the SAMMS-MV Device 

3 Operating the SAMMS-MV Device 
This section explains how to operate the SAMMS-MY device. 

3.1 Password Protection 

Changing the settings of the SAMMS-MY 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-MY 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 Resetrrest Push Button 

The Resevr est pushbutton is located at the bottom center of 
the front panel of the SAMMS-MY device as illustrated in Figure 
3 . 1  . You press this pushbutton to manually reset the SAMMS-MY 
device after a fault or a trip condition occurs so that the motor 
can be restarted. You can also use the ReseVfest pushbutton 
to perform a lamp test or an overload relay test. 

3.2.1 Performing a Lamp Test 

To test the diagnostic LEOs, the control LEOs and the light bars 
on the front panel, use the following procedure: 

1 . Press and hold the Resevr est pushbutton for one to two 
seconds. 

2. Release the ReseVfest pushbutton. (All LEOs and light bars 
on the front panel illuminate for two seconds.) 

If a fault or trip condition exists when you press the Resevr est 
pushbutton, the device performs a reset instead of a lamp test. 

Figure 3.1 f-ront 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. 

1 .  Press and hold the ReseVfest pushbutton for at least the 
duration of the class time. The class time is set by accessing 
function F7. If you need to know how to access function F7, 
see Section 3.29. If you release the ReseVfest pushbutton 
before the duration of the class time, the device performs a 
lamp test. If a fault or trip condition exists when you press the 
Resevr est pushbutton, the device performs a reset instead 
of a lamp test. 

2. Continue to hold down the ReseVfest pushbutton. After 
reaching the class time duration, the Impending Trip and the 
Phase Unbalance LEOs illuminate. 

3. Release the Resevrest pushbutton. The Impending Trip 
and Phase Unbalance LEOs go off, and the Overload Trip 
LED illuminates for two seconds. If the SAMMS-MV device 
is tripped, it is automatically reset at the end of the overload 
relay test. 

Use the following procedure to reset the SAMMS-MY device 
after a trip event. 

1 .  Press the ReseVfest pushbutton. 

2. Release the ReseVfest pushbutton. The device resets the 
alarm LEOs. 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-MY device. 
The circular symbols represent output devices such as contactor 
coil drivers, pilot LEOs 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. 
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3 Operating the SAMMS-MY Device 

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

AC Outpuls 
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 0 through 200 seconds (func
tions F13 and F1 4). Timing relay 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. 

limer 

TR1 

TR2 

TR3 

TR4 

rable 3.1 T ype 

Pilot LEOs 

Type 

Programmable on-delay or 
off-delay 

Programmable on-delay or 
off-delay 

Fixed on-delay 

Fixed on-delay 

s of software tmin rela s g y 

lime (in seconds) 

0 - 200 

0 - 200 

1 

30 

The SAMMS-MVX device contains three light bars on the front 
panel, while the SAMMS-MVE contains two light bars. Ught bar 
L 1 is reserved and must be used as the STOP or OFF LED. You 
can configure L2 and L3 at your discretion. The Hand, Off and 
Auto LEOs 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 or to 
verify contact or operation. Refer to Figure 3.4 for the location of 
the LEOs and Table 3.2 for a description of the LED states. 

Flashing Pilot LEOs 
The front panel contains two or three flashing light bars that 
indicate various conditions such as on-delay timing. These 
flashing light bars, L 1 , L2 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 an illustration of pilot LEOs. 

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 1 20 VAC or VDC inputs for 
remote control, or you can use one input for SAMMS-MVE. 

1 2  

Front Panel Pushbutton& 
The SAMMS-MV device has six front-panel pushbuttons for 
local control of the device. You must use pushbutton 1 (PB 1 )  for 
stopping the motor. You must use three of the pushbuttons 
(PB4-PB6) for the Hand, Off and Auto functions if these functions 
are used in your configuration. If these functions are not used, 
you may use PB4-PB6 for other functions. You can configure the 
other two pushbuttons (PB2 and PB3) at your discretion. Refer 
to Figure 3.4 tor assignment of pushbuttons. Insert labels are 
used to identify the function associated with each pushbutton or 
light bar. 

Software Auxiliary Contacts 
Any number of internal (software) auxiliary contacts can be 
configured. These contacts show either a normally open (NO) or 
normally closed (NC) status. You can set up these auxiliary 
contacts using the SAMMS-MV software. Through the 
SAMMS-MV software, the pilot LEOs also have auxiliary con
tacts. 

STATE 

LED On 

Current > 40% 

Unbalance 

Impending Trip > 1 10% 

Overload Trip Trip 

Incomplete Trip 
Sequence 

External Trip: Loss of Load or 
Trip/ Alarm Jam or RTD 

CPU Fault Trip: CPU Failure or 
Low Voltage 

Ground Fault Trip 
Light bar (L 1 )  Stop or  Off 

Light bar (L2) Start, On, Forward, 
Low Speed, Right 

Light bar (L3) Reverse, High 
Speed, Left 

rable 3.2 Descri tion of p p ilot LEOs 

Software nmer Inputs 

Flashing 

20 - 40% 

> 1 00% - < 1 1 0% 

Start Inhibit 

Alarm: Loss of 
Load or Process 
Current 

Alarm 

Off Delay Timer 
Timing 

On Delay Timer 
Timing 

On Delay Timer 
Timing 

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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3 Operating the SAMMS-MY Device 

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

3.8 Ladder Diagrams 

3.8.1 Ubrary 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: 

• local two-wire 

• local three-wire 

--"-- --"-- --'-- ole --'---<> o- -<> o- -<> o- --o o- --o o-
PBl_NC Swl_NO �82_NO $\J2_N0 PB:J_NO 

ON STAin I>(V <\olD LC'"' HICiH 
� ---clc- � .....,u,_ � 

PBL"'<C 0 0 PB2_NC 0 0 PBJ_NC 
S\oll_NC S'loo'e_NC 

lNDtCATORS ST•�'T ON STOP OF"> '"'D LC'"' 

• local three-wire, remote two-wire 

• local two-wire, remote two-wire 

• local three-wire, remote three-wire 

• remote two-wire 

• remote three-wire 

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

For details on the library of standard ladder diagrams, refer to the 
SAMMS Standard Circuit Manual. 

3.8.2 Custom Ladder Diagrams 
For special motor control applications not covered by the library 
of standard ladders, you can construct custom ladder diagrams 
using the input 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 an optional IBM PC-compatible software package to 
develop custom ladder diagrams for special control applica
tions. The 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 . 

ole cllD c!c ole 
--o o- --o o- --o o- --o o-

S\oi'3_N0 I-IANDSioi_NO OF"F"'Sioi_NO ofi. U T O S IJ _ NO  

><AND c•• AUTO 
� .....,u,_ ---clc- � 

0 0 0 0  0 0 0 0  
SW'3_NC HANDS\t/_NC O�F"S'w' _NC AUTOSW'_NC 

OEV .,.IGI-l 

-n-- -H- * -n-- -H- * ¥ -H- * 
L l  !.LND 

' Ll_ NC L .  L.2_NO L2_NC L3_N0 _ J_NC 

MAND 0" 

y itL _NO itL_NC 

)NCOMPL.ETE 
SEOUENCE 

-g-' L 

•• 

Figure 3.2 Ladder symbols used with the SAMMS-MV device (sheet 1 )  
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3 Operating the SAMMS-MY Device 

AC OUTPu- s 

---D- ---l r * 
OUTPlJ T l  OUTP.JTl.NO OuTPUTl.NC 

---o- ---l r -Y-
:lUTPure OUTP�., Tc?_NC CUT"'.JT2_NC 

---o- ---j �- * 
:uTPL<T3 CL. TP,.. T3.N0 OUTF>.JT3_NC 

T JMJNG RE:LAVS 

---o- -1 1- -fr-
TR1 TA:l_,._O T�l.NC 

TRl_NCTC TRl.NCTC:: 
ON - DELAY 

T liU _NOTO TRl_NCT: 
Of:":" - Q[LAY 

TR2.NOTC TRZ.NCTO 
ON - DELAY 

TR2_NOTC TRC:_ ' C T C  
o > r  - DELAY 

AC INPUTS 

---j f- +- - ---l r - r  
lNPUTl_NC l"-'PUTe_ND JNIOoUTa_NO J"''P.JT4_N0 

-J;.f;UTl_N: 
---'A- * * 

INPUT2_N: INPUT3_NC :"PU-4.NC 

_..._ --'- --'-
-() ()-- -() ()-- -() ()-- -() ()--

lNl.P8_N0 IN2_PB.N0 IN3_,.1!1 _ ... 0 1No6_,.8_NC 

� � � � 
INl_PI _NC 1 ... 2.PB.NC INJ.PB_NC IN<t_P8_N: 

---D- ---j 1- -Yr 
CR7 CR7 _ -.Q C�7 _NC 

---o- -d- * 
T � 3  TR3_N0 TR3.NC 

TA:3.NOTC TR3_NCTO 
01'11 - :IEL.,"' 

-o- -i f- * 
CRB CRB_NC CRB_NC 

-� � 
T A: 4 _ N : T C  TR4_N:TQ ON - DE:LAY 

CQMMUN ICATI:JNS lNP<JTS 

_..._ 
-() ()-- -o ()-- -() ()--

C_PBl_l\0 C.PI2_NO C_P83_NO 

� � � 
C _ P B : _ '-1 :  :_P82_NC C . D B l_NC 

� 3.3 Ladder symbols used with the SAMMS-MV device (sheet 2) 

0000 000000000000 
2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  14 15 16 

0 
� � L\ STOP or OFF � 0 

Current 
Unbalance 

VARIABLE---� 0 
Impending Trip 

VARIABLE---�f--El3 0 
OVerload Trip 

0 0 
CPU Incomplete 
Fau� Sequence 

0 0 
External 
Trip/Alarm 

Reoet/Test 

CJ 

Figure 3A Assignment of pushbuttons and light bars 

1 4  

STOP or OFF 
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3 Operating the SAMMS-MY Device 

Input Assignments 

Starter Program Control Type P B 1  P B 2  P B 3  P B 4  P B S  P B 6  

Type Block 

Preloaded in FVNR P B 1 0  LOCAL, 2-WIRE O F F  O N  
SAMMS-MVE 

FVNR PB 1 1  LOCAL, 3-WIRE STOP START can be 
downloaded FVNR PB 1 2  LOCAL, 3-WIRE, REMOTE 2-WIRE STOP START HAND OFF AUTO 
in 
SAMMS-MVX FVNR PB 1 3  LOCAUREMOTE 2-WIRE STOP HAND OFF AUTO 

FVNR PB1 4 LOCAUREMOTE 3-WIRE STOP START 

FVNR PB 1 5  REMOTE, 2-WIRE 

FVNR PB 1 6  REMOTE, 3-WIRE 

Available with FVR P B 1 7 LOCAL, 2-WIRE O F F  F W D  R E V  
SAMMS-MVX 

FVR P B 1 8 LOCAL, 3-WIRE STOP FWD REV only 

FVR PB 1 9  LOCAL, 3-WIRE, REMOTE 2-WIRE STOP FWD R EV HAND OFF AUTO 

FVR PB20 LOCAUREMOTE 2-WIRE STOP FWD REV HAND OFF AUTO 

FVR P B 2 1  LOCAUREMOTE 3-WIRE STOP FWD REV 

FVR PB22 REMOTE, 2-WIRE 

FVR PB23 REMOTE, 3-WIRE 

FVR PB24 LOCAUREMOTE 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 HAND OFF AUTO 

2SPD,2W PB28 LOCAUREMOTE 2-WIRE STOP LOW HIGH HAND O F F  AUTO 

2SPD,2W PB29 LOCAUREMOTE 3-WIRE STOP LOW HIGH 

2SPD,2W PB30 REMOTE, 2-WIRE 

2SPD,2W PB31 REMOTE, 3-WIRE 

2SPD, PB32 LOCAL, 2-WIRE OFF LOW HIGH 
1W, CT 
OR VT 
2SPD, PB33 LOCAL, 3-WIRE STOP LOW HIGH 
1 W, CT 
OR VT 
2SPD, PB34 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP LOW HIGH HAND OFF AUTO 
1W, CT 
OR VT 
2SPD, PB35 LOCAUREMOTE 2-WIRE STOP LOW HIGH HAND OFF AUTO 
1W, CT 
OR VT 
2SPD, PB36 LOCAUREMOTE 3-WIRE STOP LOW HIGH 
1W, CT 
OR VT 
2SPD, 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-MY Device 

Input Assignments 

Starter Program Control Type PB1 PB2 P83 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, P841 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP LOW HIGH HAND OFF AUTO 
1 W, CH 

2SPD, P842 LOCAUREMOTE 2-WIRE STOP LOW HIGH HAND OFF AUTO 
1 W, CH 

2SPD, P843 LOCAUREMOTE 3-WIRE STOP LOW HIGH 
1W, CH 

2SPD, P844 REMOTE, 2-WIRE 
1 W, CH 

2SPD, P845 REMOTE, 3-WIRE 
1W, CH 

AVA PB46 LOCAL, 2-WIRE OFF ON 
(Auto TX) 

AVA P847 LOCAL, 3-WIRE STOP START 
(Auto TX) 

AVA P848 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP START HAND OFF AUTO 
(Auto TX) 

AVA P849 LOCAUREMOTE 2-WIRE STOP HAND OFF AUTO 
(Auto TX) 

AVA PB50 LOCAUREMOTE 3-WIRE STOP START 
(Auto TX) 

AVA PB51 REMOTE, 2-WIRE 
(Auto TX) 

AVA PB52 REMOTE, 3-WIRE 
(Auto TX) 

AVA PB301 LOCAL, 2-WIRE OFF ON 
(Reactor) 

AVA PB302 LOCAL, 3-WIRE STOP START 
(Reactor) 

AVA PB303 LOCAL, 3-WIRE, REMOTE 2-WIRE STOP START HAND OFF AUTO 
(Reactor) 

AVA PB304 LOCAUREMOTE 2-WIRE STOP HAND OFF AUTO 
(Reactor) 

AVA PB305 LOCAUREMOTE 3-WIRE STOP START 
(Reactor) 

AVA P8306 REMOTE, 2-WIRE 
(Reactor) 

AVA P8307 REMOTE, 3-WIRE 
(Reactor) 

Table 3.3 Standard control circuits (continued) 
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3 Operating the SAMMS-MY 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) 
Intelligent 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 determined by 
the magnitude of the actual motor current and not by a timer. 
This optimizes the transition. 

When a motor with intelligent reduced-voltage starting is started, 
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 motor current drops 
to below the full-load current setting, the transition commences. 

The state of the RUN contactor, whose auxiliary contact is 
connected to Remote input 4 (pin 9), is checked one second 
after the transition. If the contactor is not closed, an incomplete 
sequence trip occurs. 

3.9 Rldethrough Upon Loss of Power 
(SAMM8-MVX Only) 
If a motor is running and control power is lost. the motor restarts 
automatically with two-wire control as soon as power is restored. 
With three-wire control, you must restart the motor manually. 
The optional ridethrough feature 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 second. 

3.10 Overload 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 stall times than totally enclosed 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 function is based on calculating 
the motor's winding, housing, and rotor temperatures. These 
temperatures are compared to the allowable 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. 

For example, consider the motor winding and rotor temperature 
rises illustrated in Figure 3.5. The motor starts for 5 seconds and 
runs for a period of 2200 seconds. Then, the motor is subjected 
to a running overload condition that raises the winding tempera
ture to the maximum allowable winding temperature rise result
ing in an overload trip. At this temperature, the motor cannot start 
until the motor winding temperature cools down to the full-load 
temperature. 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 1 0  second stall for an ODP motor. In this 
case, the rotor temperature rises at a rate faster than the winding 
temperature, and reaches the maximum allowable value result
ing in a trip. ln order to preventdamagetothe 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: 

• full-load current setting (F4) 
• service factor (F6) 

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

• cold stall time, if available (F7) 
• motor ambient temperature (FO) 

3.1 1  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 ambient temperature. 
You can select ambient temperature from oo to 70°C in incre
ments of 5°C, with HHC function FO. 
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Figure 3.5 ODP motor thermal signature 
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3 Operating the SAMMS-MY Device 
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Figure 3.8 Rotor and winding temperature during 1 0  second motor stall 

Important: Do not use this feature with motors rated for ambient 
temperature other than the standard 40°C. 

3.1 2  Protection Curves and Overload 
ca-.. 
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 
the tun-load current or IA.c · (fhe typical starting current of motors 
is 600% of IA.c·l For example, an overload class setting of 1 0 
guarantees that a current of 600% of IA.c will cause a trip in 1 0 
seconds or less. In the SAMMS-MV, the protection curves are 
designed to cause a trip in 90% to 1 00% of the class time for a 
current of 600% of IFLc· 

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. 1 0. 

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, 1 0, 1 5  and 23 only. 
Use interpolation to derive values of other overload classes not 
shown. 
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3 Operating the SAMMS-MY Device 
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3 Operating the SAMMS-MY Device 

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 damage it. The 
ultimate trip level for motors with a unity service factor is 1 1 0% 
of the full-load current setting. For motors with a service factor 
of 1 . 1 5, the ultimate trip level is 1 20%. You can select a service 
factor of 1 .00 or 1 .1 5  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 1 00% 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 HHC function 
F9. 

• Enabled = ON 

• Disabled = OFF 

Wrth phase unbalance protection enabled, HHC function F1 7 
displays the percentage of current unbalance. Both functions 
display OFF if phase unbalance protection is disabled. 

a 15 Dual Overload Protection 
(SAMM8-MVX Only) 
Because the high-speed and low-speed currents differ in two
speed motors, different full-load current settings are often re
quired. In such applications, use function FS to select the full
load current for low-speed operation. 

3.16 Jam Protection (SAMM8-MVX Only) 
Certain mechanical loads, especially 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 of a jam. If you have enabled jam protection, 
you may adjust the jam trip level from 1 20-400% of IFLc The jam 
trip time is 360 msec. SAMMS-MVX is normally shipped with jam 
protection enabled, with a trip level of 200% IFLc (See Figure 
3.1 1 ). Jam protection is locked out for 5 times the overload class 
after a start, speed, or direction change. If the jam limits are 
exceeded, the motor is tripped off -line and the External Trip LED 
on the front panel solidly illuminates. You can enable jam 

protection using HHC function F23. 

• enabled = ON 
• disabled = OFF 

3.17 Loss of Load Protection/Warning 
(SAMMS·MVX Only) 
If the running current of the motor suddenly drops below 20 to 
95% (adjustable) of its previous reading in 360 msec, a loss of 
load has occurred. Such a loss of load could be due to a broken 
belt or loss of back pressure in a pump. Loss of load detection 
is locked out for five times the overload class time after a start, 
direction, or speed change (See Figure 3.1 1 ). You can select loss 
of load protection or warning using HHC function F24. 

• protection = ON 
• warning = OFF 

With protection selected, detection of a loss of load trips the 
motor off-line and illuminates the External Trip LED. With warning 
selected, the motor does not trip off-line and the Extemal Trip 
LED flashes until the current returns to its former steady-state 
level or higher. SAMMS-MVX is normally shipped with loss of 
load protection OFF (VVARNING), and with default setting of 50% 
IFLC" 

3.18 Process Current Warning 
(SAMM8-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 1 00% ofthefull
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 12t 
value. In this value, I 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 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 rotor current equals 600% of the 
motor's full-load current (See Rgure 3.1 1 ). 

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 

23 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



3 Operating the SAMMS-MY 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 
account the change of the rotor resistance during motor startup. 
Rotor resistance 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 1 00  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 1 0 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 Section 3.22). 

For example, a motor starting from cold condition could have 4 
or more typical starts of 5 seconds without nuisance tripping and 
without damaging the motor insulation. Figure 3. 1 2  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 F25 displays the motor winding 
temperature as a percentage of the full-load temperature. HHC 
function F1 0 displays the time to enable restart in seconds. 

3.23 Cooling Time Constanta 
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 BO" C to 9900 s 6000 s 
2go c 

Running Idle 80" C to 39.4° 7200 s 4500 s 
c 

8ble 3.4 Motor time constants 
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TEFC motors include the following types of motors: 

• Totally Enclosed Fan Cooled 

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

ODP motors include the following types of motors: 

• Drip Proof Weather Protected I f!NP- 1 )  
• Weather Protected I I  (WP-:�) 
• Open Drip Proof 

• Totally Enclosed Water-to-.Air Cooled (TEWAC) 

3.24 Nonnallzed Temperature Rise for Class 
B and Class F Insulation 
Steady state and maximum winding temperature are functions 
of the motor's insulation class. In this motor model, normalized 
temperature rise for both Class B and Class F insulation are 
used. The motor winding temperature is displayed as a percent
age of the steady-state full-load temperature rise as shown in 
Table 3.5. 

Boundary Class B Class F % Full Load 
Parameters Insulation Insulation Temperature 

Rise 

Steady State 80" C 1 05° C 1 00  
Temperature 

rise at 
full-load 
current 

Maximum 1 400 C 1 85° C 1 75 
allowed 
winding 

temperature 

Table 3.5 Steady state and max1mum w1nd1ng temperature nse 

3.25 Ground Fault Detection 
In SAMMS-MV devices, HHC function F1 2 selects ground fault 
protection or warning. 

• protection = ON 
• 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 1ists 
the pickup levels for each overload size. Ground fault protection 
is locked out for 1 .4 seconds following a start. 
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3 Operating the SAMMS-MY Device 
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Figure 3.12 Multi-start scenario for an ODP motor 
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3 Operating the SAMMS-MY Device 

Size 

H3A 

H3B 

H3C 

H6 

Pickup Current 
Range 

7A to I FLC 

7A to I FLc 

7A tO I FLc 

7A to I FLc 

Default Pickup 
Current 

1 0A 

1 0A 

1 0A 

20A 

"atHe 3.6 uround fau� icku levels p p 

Ground tau� detection requires no additional external circuitry or 
transformers. Ground tau� 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 �e motor endangering personnel or 
equipment. 

3.28 Autoreaet After a Trip (SAMM8-MVX 
Only) 
To restart the motor after a trip or a fault, you must first reset the 
SAMMS-MVX device. You can reset the SAMMS-MV device in 
one of two ways. First, press the Resetrr est button on the front 
panel of the device. Second, enable the autoreset with HHC 
function FB. 

• enable = ON 

• disable = OFF 

With autoreset enabled, overload and external trips automati
cally reset in 30 seconds after the trip. Once the reset occurs, the 
SAMMS-MV device can be used to restart the motor, unless the 
motor has reached its maximum temperature and has not 
cooled down to the full-load level (start inhibit). 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 will damage or destroy the motor. 
An emergency restart is a motor start that occurs after an 
overload trip on maximum allowable winding. housing, or rotor 
temperature: but before all have cooled down to the full-load 
temperature level (1 00%) or below. In other words, an emer
gency restart is a start that occurs before the restart time 
displayed by HHC function F1 0 reaches zero. 
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With the emergency resta1t function enabled (HHC function 
F1 1 ), 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. Any time the motor is started, 
whether an emergency restart or a normal start, the emergency 
restart HHC function F1 1 is automatically reset to disable. 

• enabled = ON 

• disabled = OFF 

3.28 Using the Hand Held Communicator 
(HHC) 
The HHC provides you witl"1 the capability to monitor and a�er 
various motor control and protection functions provided with the 
SAMMS-MV device. For example, you can monitor and alter 
control and protection settings such as on-delay time and 
overload class. You 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 
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, data is 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 (F)unction 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. 

3.28.2 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. lfthe selected function is a measured quantity, 
the HHC displays the value of the measured quantity. 

In the 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. 

There is one occasion when the LIST key is disabled making the 
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3 Operating the SAMMS-MY Device 

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 (low speed) • 

F4 Full load current for OLR No. 1 • • 

F4A SA CT primary current (if used) • • 

FS Full load current for OLR No. 2 • 

FSA SA CT primary current (low speed) (if used) • 

F6 Service factor • • 

F6A Motor type • • 

F7 Overload trip class (class 2 through 23) • • 

F?A Cold stall time • • 

F8 Automatic reset • 

F9 Phase unbalance • • 

F10 Time to  restart • • 

F1 1 Emergency restart • • 

F12 Ground fault protection or warning • • 

F1 2A Ground fault pickup current • • 

F1 3 Timer No. 1 • • 

F14 Timer No. 2 • • 

F1 S Motor current • • 

F1 6 Last trip current • • 

F17 Percent unbalance current • • 

F18 Total elapsed run-time on motor • • 

F19 Total number of motor starts • • 

F20 Number of overload trips • • 

F21 Reset motor data • • 

F22 Set process current warning • 

F23 Jam protection • 

F23A Jam pickup current • 

F24 Loss of load protection or warning • 

F24A Loss of load pickup current • 

F2S Motor winding temperature as % of full load temperature • • 

F26 Baud rate • • 

F27 Address • • 

Table a7 SAMMS-MV models and functions 
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3 Operating the SAMMS-MY Device 

corresponding functions inoperative. In a SAMMS-MV device 
with autoreset disabled at the factory, the LIST key has no effect 
for FB. 

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. Fast scroll - press the key 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 
DOVVN 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 (FO). 

2. In the display mode, use the UP and DOWN keys to step 
through the range of settings for each set point function. You 
also use the UP and DOWN keys to step through the 
individual line currents and the average line current of F1 5. 
Just as the UP and DOWN keys cause the function numbers 
to roll over, they also cause the range of settings 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 ENTER key is disabled while the device is in the function 
mode. 

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

3. The ENTER key is disabled while the motor is running to 
prevent settings from being 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 1 1 2A 
1o 67A 

1 .  Wrth the HHC in the program mode (see section 3.29. 1 ), 
press the (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. 1 1 2 ,  representing a full-load 
current setting of 1 1 2A for a motor controlled 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 
1 1 2  appears on the display. 

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

7. To enter the desired setting (67) which is displayed, press the 
ENTER key. The display becomes blank while you hold down 
the ENTER key and the SAMMS-MV device stores the new 
setting. 

8. Press the LIST 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. 

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

1 1 .  To exit the program mode, press and hold the (F)unction 
key for several seconds. The display will show •proQ." 
Press the UP or DOWN key to change to display mode. 

3.29 Using the SAMMS-MY Device Func
tions 
This section lists the 28 major motor control and protection 
functions and several related functions (FO-F27, F6A, F9A, 
F1 2A, 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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3 Operating the SAMMS-MY Device 

Function Function Description Range Step Size Default Value 

Number 

FO Select ambient temperature. 0 - 7(J' c 5° C 400 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 tor 
single-speed motor controllers. 

F4 Select the full-load current setting (I FLd H3A: 1 8 - 72A 1 A  1 8  
for the size for single-speed motor H3B: 60 - 240A 1 A  60 

controller or the high-speed size for H3C: 1 92 - 400A 1 A  1 92 
two-speed motor controllers. H6: 320 - 720A 2A 320 

F4A Display the primary current if 5A Function of size in F2 Function of size in F2 OFF (denotes 

secondary CT's are used. SAMMS sensors 
in use) 

FS Select the full-load current setting (I FLd H3A: 1 8 - 72A 1 A  1 8  
for the low-speed size for two-speed H3B: 60 - 240A 1 A  60 
motor controllers. F5 is OFF for single H3C: 1 92 - 400A 1 A  1 92 
speed motor controllers. H6: 320 - 720A 1 A  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. 1 or 1 . 1 5  N/A 1 .1 5  

F6A Select type of motor. ODP or EFC N/A ODP 

F? Select the overload trip class. 2-23 1 1 0  

F?A Select cold stall time. 5- 1 00 1 1 0  (ODP) I 
20 (EFC) 

F8 Enable/disable autoreset of overload ON/OFF N/A OFF 
and external trips. 

F9 Enable/disable phase unbalance ON/OFF N/A ON 
protection. 

F1 0 Display the time to wait until the motor Real Time Value 1 s  N/A, 
can be restarted. Applies after an 
overload trip with the winding, housing, 
or rotor temperature above the 
maximum allowed for restarting. 

F1 1 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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3 Operating the SAMMS-MY Device 

Function Function Description Range Step Size Default Value 

Number 

F1 2 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-I FLC 1 A  1 OA (H3A-H3C) 
value. 20A (H6) 

F1 3 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 1 A  N/A 
individual line currents. H3B: 0 - 2400A 1 A  N/A 

H3C: 0 - 4000A 1 A  N/A 
H6: 0 - 7200A 2A N/A 

F16 Display the most recent trip current. H3A: 0 - 720A 1 A  N/A 
H38: 0 - 2400A 1 A  N/A 
H3C: 0 - 4000A 1 A  N/A 
H6: 0 - 7200A 2A N/A 

F1 7 Display the percentage current 0 - 1 00% 1 %  N/A 
unbalance. OFF is displayed if 
unbalanced protection is off. 

F1 8 Display the elapsed motor running time 0.0 - 6553 (x 10 hr.) · 0.1 x1 0hr. N/A 
in tens of hours. up to 999.9, 

1 x1 0hr. 
up to 6553 

F1 9 Display the number of motor starts in 0.0 - 6553 (x 1 0) 0 . 1x1 0  N/A 
tens of hours. up to 999.9, 

1x 10  
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 warning 0- 1 00% I FLC 1 %  I FLC OFF 

F23 Jam protection ON/OFF N/A ON 

F23A Select jam pickup current 1 20-400% I FLc 5% 200% 

F24 Loss of Load ON/OFF N/A ON 

F24A Select loss of load pickup current 20-95% of running 5% 50% 
current 

F25 Display percentage of motor winding 0 to 250% 1 %  N/A 
temperature 

F26 Select baud rate 2400/4800/9600 N/A 4800 

F27 Select address 1 -224 1 200 

Table a& Motor control and protection functions (page 2 of 2) 
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3 Operating the SAMMS-MY Device 

0 Press and hold F key 
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mode 
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password 

twiCe 

No 

[ENTER[ 
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Flgwe 3.13 Entering and changing passwords 
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8 To enter 
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change settings 

To select function 
to change settings 
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3 Operating the SAMMS-MY Device 

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

5. Continue to select password digits and press ENTER to 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. If the 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. The 
display reads "CHQ. • 

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 functions in program mode. 

6. If the password was entered incorrectly, the display will read 
"Err. • Press the ENTER key to return to program mode and 
try again. 

3.29.2 SAMMS-MY Functions 

FO - Ambient Temperature 
1 .  Press the LIST key to view the ambient temperature selected. 

The default value is 40° C and the range of possible values is 
from oo C to 70° C in increments of 5o 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 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. 

F1 - Control Circuit Number and Incomplete Se
quence Statue 
1 .  Press the LIST key to view the control circuit number pro

grammed at the factory. The circuit numbers range from 0 
through 9999. (The UP, DOWN and ENTER keys become 
disabled .) 

2. For SAMMS-MVE, to change the settings, you must be in the 
program mode. The available selections are program blocks 
1 0-1 6  (refer to table 3.3). If you have loaded a custom circuit, 
the designation for that circuit will be shown. 

3. Press the UP or DOWN key to scroll through the range of 
circuit numbers, until the desired circuit number 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 ancj 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 "ProQ." 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. To enable or disable incomplete sequence, press the 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 Overload Relay 11 
Overload relay #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. 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. 
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3 Operating the SAMMS-MY Device 

F3 - Size for Overtoad Relay 12 (SAMM8-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 .  Press the LIST 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 ENTER key and the SAM MS-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. 

F4 - FuR-Load Current for Overload Relay 11 
1 .  Press the 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 displayed in F2 
as follows: 

Overload Setting Step Default 
Relay Size Range 

H3A 1 8  to 72A 1 A  1 8  

H3B 60 to 240A 1 A  60 

H3C 1 92 to 400A 1 A  1 92 

H6 320 to 720A 2A 320 

2. 1 o chan e the settin , ou must be in g g y ro ram mode. p g 

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 an incorrect 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. 

F4A - 5A CT Primary CUrrent Selection for Overload 
Relay l1 
SAMM8-MV is normally used with SAMMS sensors to provide 

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

1 .  Press the LIST key to view the sensor in use for overload relay 
#1 . If standard SAMMS sensors are used. the display will 
read "OFF." If 5A secondary CT's are in use, the CT primary 
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. 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. 

F5-Fuii-LoadCurrentforOvertoad Relayi2(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 an incorrect 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 12 (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 conventionai 5A secondary current transform
ers. 

1 . Press the LIST key to view the sensor in use for overload relay 
#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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3 Operating the SAMMS-MY Device 

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

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

F8 - Service Factor 
1 .  Press the LIST key to view the active service factor, 1 .0 or 

1 .1 5. The factory default is 1 . 1 5. A service factor of 1 . 1 5  

adjusts the overload trip thresholds u p  by 1 5% 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 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 an incorrect selection, repeat steps 
3 and 4.) 

5. To exit the program mode, press and hold the (F)unction key 
for several seconds. The d isplay 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. 

F6A - Motor Type 
1 .  Press the LIST key to view the motor type in use. The factory 

default is "OdP" for open drip proof. "EFC" designates totally 
enclosed fan cooled. 

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

F7 - Overload Trip Cla88 
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 the active trip class. 

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 you make an incorrect 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. 

F7 A - 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 1 00 seconds 
in increments of one second.  The factory default value is 1 0  
seconds. I f  the cold stall time is more than 1 00 seconds, 
enter 1 00. 

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 contact or 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 "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. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



3 Operating the SAMMS-MY Device 

F8 - Autoreeet (SAMM8-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 �e motor endangering personnel or 
equ1pment. 

1 .  Press the 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!T est 
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. Press and hold the ENTER key. If the 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 you release the key, the setting changes to OFF. Go to 
step 6. 

6. Release the ENTER key. "SUrE" appears on the display. 

7 .  Press the ENTER key to make the change to ON. 

Nota: The reason for displaying •surE" and requiring you to 
press the ENTER key a second time is because the motor can 
restart immediately after an overload trip if autoreset is ON. 

8. 1f you made an incorrect selection, repeat steps 3 through 7. 

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

1 0. Press the (F)unction key to step through other functions. 

F8 - Phase Unbalance Protection 
1 .  Press the LIST key to 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 unbalances of greater than 40% accelerate overload 
tripping. The Phase Unbalance LED flashes for unbal
ances between 20% and 40%. It remains steadily illumi
nated for unbalances greater than 40%. 

b. When phase unbalance protection is disabled (OFF), the 
Phase Unbalance LED remains off, unbalanced conditions 
have no effect on protection, and F1 7 (Display Unbalanced 
Current) displays OFF. 

2. To change the setting, you must be in program 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. 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 •ProQ. • Press the 
UP or DOWN key to change to the display mode. 

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

F10 - Display Time to Restart 
1 . Press the LIST key to view the time remaining before the 

motor can be restarted. The time is displayed in seconds. 
While the motor is cooling, the time to restart counts down 
from the maximum winding or rotor temperature allowed to 
the steady-state, full-load temperature. The display is always 
zero 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 F1 1 ).  

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

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

F1 1 - 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 F1 1 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. 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.  I f  the selected setting is ON, •sUrE" is  displayed when you 
release the ENTER key. Press ENTER again to make the 
change to ON. 

Nolr. The motor can be damaged if restarted before it is 
allowed to cool. The •surE" display allows you to reconsider 
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3 Operating the SAMMS-MY Device 

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. If you are in the program mode, press and hold the (F) unction 
key for several seconds to exit. The display will show "ProQ. • 

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 Wamlng 
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 .  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. 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 "ProQ: Press the 
UP or DOWN key to change to the display mode. 

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

F12A - Ground Fault Pickup Currart 
1 .  Press the LIST key to view the active ground fault pickup 

current in use. The range of values and default values are 
shown in the table below: 

Size 

H3A-H3C 

H6 

Pickup Current 

7A-I FLC 

7A-I FLC 

Default 

1 0A 

20A 

2. To change the setting, you must be in program 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. 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 •proQ," 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 nmer 11 
1 .  Press the LIST key to view the active setting for timer #1 . 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 0 
seconds. The timer may be adjusted from 0 - 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 ENTER key to select 
the setting. 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 "ProQ." Press the 
UP or DOWN key to change to the display mode. 

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

F14 - Set Programmable nmer 12 
1 . 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 0 
seconds. The timer may be adjusted from 0 - 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 ENTER key to select 
the setting. 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 •ProQ. • 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 Curr'Mt 
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.) For instanta
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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3 Operating the SAMMS-MY Device 

a. Because only four characters can display at a time, indi
vidual line currents of 1 000 amps and above are displayed 
as three dashes following the phase designator, e.g.,  A -

b. For sizes H3A, H38, 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. 

F18 - 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 ratio of 
the greatest deviation of the three phase currents from their 
average to the average of the three phase currents ex
pressed as a percentage. 

2. The UP, DOWN, and ENTER keys are disabled for 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 elapsed running time of 

the motor. The run time is displayed in tens of hours as 
follows: 

Actual Number of Hours Displayed Time 

0 0.0 

9999 999.9 

1 0000 1 000 

65535 6553 

65536 0.0 (roll over) 

The displayed value does not increment until a full hour, or for 
elapsed times greater than 1 0000 hours a full ten hours, have 

..-- elapsed. Internally, 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 Startll 
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 

1 0000 1 000 

65535 6553 

65536 0.0 (roll over) 

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. 

F20 - Number of Overload Tripe 
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. ·su� 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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3 Operating the SAMMS-MY Device 

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 
1 00. 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. 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 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 protec
tion is enabled (ON) and the motor running current increases 
to the pickup current value within 360 msec, the motor will 
trip off-line and the External Trip LED is steadily lit. 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. To change the protection setting, press the UP or DOWN key 
to display ON or OFF, 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. 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. 

F23A Jam Pickup Current (SAMM8-MVX Only) 
1 .  Press the LIST key to view the jam current pickup value in 

use. The range of possible values is between 1 20% 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. To exit the program mode, press and hold the (F)unction key 
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for several seconds. The display will show "Pro9. • 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 Warning 
(SAMM8-MVX Only) 
1 . Press the LIST key to view the active loss of load setting (ON 

or OFF). The factory default setting is warning (OFF), and the 
other setting is protection (ON). This function is disabled for 
five times the class time after starting or speed or direction 
changes. 

a. When protection {ON) is selected and the motor current 
drops below the pickup current value, within 360 msec, 
the External Trip 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. To change the protection setting. press the UP or DOWN key 
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. 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 "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. 

F24A • Loss of Load Pickup Current (SAMM8-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. Retum 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 "Pro9." 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% . www . 
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3 Operating the SAMMS-MY Device 

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

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

F28 - Baud Rate 
1 .  Press the UST key to view the active setting. Allowable 

settings are 2400, 4800, or 9600 baud. The factory default is 
4800. 

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. To exit the program mode, press and hold the {F)unction key 
for several seconds. The display will show "ProQ. • 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 - Addrlll 
1 .  Press the UST 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 prqgram 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. To exit the program mode, press and hold the {F)unction key 
for several seconds. The display will show "ProQ. • Press the 
UP or DOWN key to change to the display mode. 

6. Press the {F)unction key to step through to another function . 
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4 Troubleshooting 

4 Troubleshooting the SAMMS-MY 
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 as they arise. 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 1 .  Correct the cause of voltage or load unbalance. 
current unbalance exceeds 40%, or it 
flashes if current unbalance is between 2. Verify current transformer secondary voltage is 
20 and 40%. Current unbalance may unbalanced at SAMMS-MV terminals 1 ,  2, and 3 with 
be due to voltage or load unbalance. reference to 4. 

Overload Trip Indicates motor exceeded winding, 1 .  Verify that the full load current F4 and service factor F6 
housing, or rotor temperature threshold. on the HHC matches the full load current and the 

service factor on the motor nameplate. 

2. 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. 

3. If the 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. 

4. F1 6 on HHC displays the most recent overload trip 
current value. 
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Error Condition 

Incomplete 
Sequence 

External Trip 

4 Troubleshooting 

Troubleshooting Guide 

Main Cause 

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

If the external trip LED is solidly 
illuminated and the motor is stopped, it 
indicates a jam or loss of load condition, 
or a trip caused by an overtemperature 
indication from an RTD. 

Remedy 

1 . If the unit trips one second after start, verify that 
current transformer secondary input is present in the 
range of 1 00  mVAC to 3.54 VAC at terminals 1 ,  2, and 
3 with reference to 4. Verify that the coil voltage is 1 1 5  
VAC at terminals 1 4, 1 5, or 1 6  with reference to 1 3  
when the motor is started. Verify 1 1 5  VAC at terminal 
7 with reference to 1 3. Correct conditions if 
necessary. Call Siemens if unit continues to trip. 

2 .  If the unit trips one second after a stop command, 
verify the contactor is open. Repair or replace the 
contactor if it is not functioning properly. 

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

4 .  Verify absence of voltage at terminals 1 , 2, and 3 with 
reference to 4, and at terminals 1 4 ,  1 5, or 1 6  with 
reference to 1 3. If voltage is present, define the source 
and reconnect so that the motor current only passes 
through the current transformer. 

5 .  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 will 
remain disabled until the above procedure is repeated. 

1 . 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. 

2 .  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. 

3 .  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. 

4. F1 6 on the HHC displays the external trip current at 
the time of the trip, or the RTD number wihich 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, 1t indicates loss of load wam1ng or process 
current warning. 
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4 Troubleshooting 

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 1 0  VAC. If fault persists, call Siemens. 
condition. 

Ground Fault Indicates the ground fault current The cause of the ground fault should be determined 
exceeded the threshold. If ground fault and removed before using the motor again. F1 6 on 
protection was selected, the ground the HHC displays the 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 Ught not Usually indicates lack of control power. 1 .  Verify the presence of 1 2  VAC between terminals 5 
Illuminated and 6 of the SAMMS-MV unit. 

2. I f  control power is not present, check the control 
power fuses or the control power transformer and 
replace if defective. 

3.  I f  control power is  present, push the RESEr button to 
test lights and unit. 11 the Ready light does not 
illuminate, call Siemens. 

Improper Remote Indicates connection or operator error. 1 .  Verify the SAMMS-MV unit is in the Auto mode. 
Operation 

2. Verify 1 1 5  VAC input at SAMMS-MV terminals 9, 1 0, 
1 1  , and 1 2  with reference to 1 3, and at terminal 7 with 
reference to 1 3. 

3. 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 1 1 5  VAC at terminals 7 and 8 with reference to 
Contact Operation 1 3. 

Improper Ught Usually indicates programming error. 1 .  Perform lamp test by pressing RESEr button. 
Operation 

2. Verify ladder diagram. 

Improper Local Operator error. Verify SAMMS-MV is in Local mode. 
Operation 

Improper Contactor Connection error. Verify 1 1 5 VAC at terminal 7 with reference to 1 3, and 
Operation at output terminals 1 4, 1 5, or 1 6  with reference to 1 3  

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 

Appendix A - Technical Specifications of the SAMMS-MY Device 

Motor Control Specifications 

Inputs 

Outputs 

Diagnostic LEOs 

Current Ranges: 
1 8 - 72A 
60 - 240A 
1 92 - 400A 
320 - 720A 

Permissible CT Ratios 

5A secondary CT ratios (functions 
F4A & F5A} 

Six pushbuttons 
Four remote inputs 

SAMMS-MVX: 
Three coil drivers 
Three light bars 
One programmable alarm contact 

SAMMS-MVE: 
One coil driver 
Two light bars 

• Current unbalance 
• Impending trip 
• Overload trip 
• External trip 
• Incomplete sequence 
• Ground fault 
• CPU fault 
• Ready 
• Ught bar flashes (timer timing) 
• Impending trip LED flashes (motor temperature warning) 
• Overload trip LED flashes (start inhibit) 
• CPU LED ON (momentary loss of voltage) 

Overload Relay Size: 
H3A 
H3B 
H3C 
H6 

Overload Relay Size 
H3A 
H3B 
H3C 
H6 

Permissible CT Ratios 
30:5, 40:5, 50:5, 75:5, 1 00:5 
1 00:5, 1 50:5, 200:5, 250:5, 300:5, 400:5 
300:5, 400:5, 500:5, 600:5 
500:5, 600:5, 800:5, 1 000:5 
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Appendix A Technical Specifications 

Overload Specifications 

Overload classes 

Trip Characteristics 

Tripping threshold 

Tripping time 

Mechanical jam protection 
SAMMS-MVX only 

Loss of load protection 
SAMMS-MVX only 

Process current warning 
SAMMS-MVX only 

Accuracy 

Phase unbalance protection 

Equipment ground fault protection 

Rotor protection 

Ambient temperature 
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Overload classes 2 through 23 with one second increments. 

Tripping time at 6 x I  FLc= 95% of the overload class (±5%). 
Tripping time at 1 .5 x I FLCNithin two minutes for warm conditions for all classes. 

(1 .1 ± 0.05) x I FLCfor motors with 1 .00 service factor, and 
(1 .2 ± 0.05) x I FLcfor motors with 1 . 1 5  service factor. 

20 minutes @ 1 . 1 5  x I FLCfor motors with service factor 1 . 

Sudden increase of the motor running current. Pick-up current adjustable from 1 20 to 
400% in increments of 5% of I FLc Pick-up time 360 msec:. 
Default values: 200% I FLC· 

Sudden decrease of motor running current. Pick-up current adjustable form 20 to 95% in 
increments of 5% of I FLc Pick-up time 360 msec. 
Default values: 50% I FL� 

Settings from 0 to 1 00% of I FL� 

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

Response time after 1 second 
Shifted trip threshold value to 0.9 x I FLdit 40% phase unbalance. 

Response time after 1 .4 seconds. 
Pick-up time: 360 msec. 

Pick-up current: 
Overload Relay Size Pick-up Current Default 

H3A 
H3B 
H3C 
H6 

?A- I FLC 
?A- I FLC 
?A- I FLC 
?A- I FLC 

1 0A 
1 0A 
1 0A 
20A 

Cold stall time adjustable from 5 to 1 00  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) 1 0  Seconds 
Totally Enclosed Fan Cooled (EFC) 20 Seconds 

Motor ambient temperature adjustable 0 - ?oac in increments of 5°C. 
Default value: 40°C. 
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Appendix A Technical Specifications 

Statistical Data 

Elapsed motor running time - x1 0 
- Range: 0.0 to 6553 (65,536 hours) 
- Unit increments: 1 0 hours 

Number of motor starts - x10 
- Range:O.O to 6553 (65, 536 hours) 
- Unit increments: 1 0  operations 

Number of overload trips - Range: 0 to 9999 
- Increments: 1 trip 

Current display Overload Relay Size Current Increments 
H3A 1 A  
H38 1 A  
H3C 1 A  
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 Control Devices 

limers 4 

liming 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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Appendix A Technical Specifications 

Dimensions 

SAMMS-MV 6.25 inches W; 6.00 inches H; 2 . 1 25 inches D 

Handheld Communicator 3. 1 5  inches W; 5. 7 inches H; 1 .37 inches D 

Environments 

Operating temperature range -25° C to +7fY C. 

Storage temperature -4fY C to +85° C. 

Relative humidity 5 to 95% non-condensing. 

Altitude 6600 ft. 

Vibration 5 g's at a frequency range of 1 0  to 60 Hz. 

Electrostatic discharge No hardware failures at 1 5  kV at any point in the front of the unit. 

Electromagnetic interference 5 kV repeated pulses, per UL-991 and ANSI C37.90A. 

Radio frequency interference Up to 95 MHz and 61 .3 VIM field strength 

Control Power Specifications 

Unit powered by 1 2 .00 VAC (+1 0%, -1 5%) supply 

Power requirements 4VA 

Control circuit inputs 1 20 VAG or 1 25 VDC (+1 0%, - 1 5%) 

Control circuit outputs 1 20 VAC (+1 0%,  -1 5%) 

Maximum output loading allowed 1 .0A for each output energized 
for continuous operation Maximum leakage current allowed: 5mA 

Frequency 50 Hz: +4%, -5% 
60 Hz: ± 5% 
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Appendix A Technical Specifications 

Catalog Number 

SAMMs-MV Model Number 

SAM6 - SAMM5-MVE 
SAM7 - SAMM5-MVX 

Configuration 

Control Type 

L - Local and/or Remote Control 
Alarm Contacts Configuration 

(SAMMS-MVX Only) 

0 - None 
1 - Nonnally Closed Contacts (N.C.) 
2 - Nonnally Open Contacts (N.O.) 

Alarm Conlllcta Output (SAMMS-MVX Only) 

A - Any of the Below 
B - Impending Trip 
C - Overload Trip 
D - Extemal Trip 
E • Ground Fau� 
F - None 

Loss of Voltage (SAMM5-MVX Only) 
L - Loss of Voltage Ridethrough 
0 - None 

I Ground Fault 

II G - Ground Fault Protection 
0 - None 

Control Circuit Number 

Control Circuit Number 
Loaded at Factory 
0000 - None 

SA!MlB 

LJffi�iJGDDDD 
-r- -r- -- -r- -- --�---

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

4X .125" OIA X .375" DEEP 
FOR 116 SELF· TAPPING 
MOUmNG SCREWS 

FRONT 

0 - f=l o  � -- � �- � LJ :::- I___L..lj � 0  0 � �· EH 
, o o CD 
. [ """""" l� � co . 

6.25· 

REAR 

·I 

F�gure A-2 Overall Dimensions and Mounting Diagram 

SWITCH # FUNCTION 

1 - 2 NORMALLY CLOSED 
S2 - 1 ANY OF THE BELOW 
S2 - 2 I M PENDING TRIP 

I S2 - 3 l OVERLOAD TRI P  
S2 - 4 · EXTERNAL TRIP 
S2 - 5 G ROUND FAU LT 

F�gure A-3 Alarm Contact Configuration Switches .(SAMMS-MVX Only) 

POSITION 
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Appendix A Technical Specifications 

1------ 4.25 -----+1 

0.375 �-- 3.50 ----+1 

l 
. 1 88 DIA (2X) 
FOR MOUNTING 

f 
1 .00 

0.50 ==' · - - - - - - - - - - - - - - - - - - - i... ! 
I Bit:X:E �TING LABEL LOCATION 

@ 

TYPE I NPUT 

SA ACT SA 

_...... Figure A-4 SAMMS 5A Auxiliary Current Transformer 

# 1 0  STUD WITH NUTS, WASHER, 
& LOCKWASHER (TYPICAL) 

CATALOG NUMBER 

SAMMS SA ACT 
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