
SIEMENS 

Medium Voltage Controllers-Series 81000™ 
Selection and Application Guide 
The Siemens Series 81000TM medium 
voltage motor control ler  is a modular  
desig n consisting of one or more 
contactors, each with three cu rrent­
Hmiting fuses, all housed in  a free­
standing sheet steel enclosure. The 
enclosure is designed for front access, 
al lowing the equipment to be located 
against a wa l l  or back-to-back. Typical 
appl ications incl ude: 

• Squi rrel-Cage Induction Motors 
(non .. reversing,  reversing, and 
multi-speed) 

• Reduced Voltage Starters (auto­
transformer or reactor type) 

• Synchronous motors (brush or 
brush-less type) 

Wound Rotor Motors - with or 
without secondary control 

• Transformer Feeders 

• Capacitor Bank Feeders 

• Power Bus Feeders (Tie) 

The uti l ization voltage range for the 
control lers is 2300 to 7200 volts AC. 

Contactors 
E1 (Unfused) - N E MA refers to this 
unfused, magnetical ly-held device as a 
class E1 controller. All type 94H3 
(360A) vacuum contactors are rated 
7kA interru pting capacity at up to 7200 
volts, whi le the 90H6 (720A) vacuum 
contactor is rated 10kA interrupting 
capacity u p  to 5000 volts. 

E2 (Fused) Contactors- To meet 
interrupting capability requ i red for 
N E MA Class E2 control lers, the 94H3 
and 90H6 contactors are provided with 
primary current l imit ing fuses in  a l l  
th ree phases. The result ing interrupt­
ing ratings are shown in the Table 1 .  

Standards 
The key standards appl icable to med i­
um voltage controllers are: 

- N EMA ICS2-324 

UL-347 

• NEC (Article 710) 

MVC-901 1  (February, 1995) 

Series 81000 control lerswith vacuum 
contactors comply fu l ly with these 
standards, and can be provided in 
compliance with specialty standards, 
such as the Cal ifornia Code. 

Vacuum Technology 
Series 81000 Control lers util izing 
type 94H3 or 90H6 vacuum contact­
ors offer extended service l ife and 
provide long mechanica l  and electri­
cal life with min imal ma intenance. 
Arc interru ption is completely con­
tained within vacuum interru pters, 
el iminating the need for arc c hutes, 
blowout coi ls, and pole plates. 

Extended Electrical Life 
Since arc i nterruption takes place in a 
sealed environment with in  the vacu­
um interrupter, a rcing 
times are very short. As 
a result, arc erosion of the 
contacts is minimal, and 
an operating l ife of 
250,000 operations at 
rated load current is 
typical .  This long l ife 
is unobtainable in  
trad itiona l air  magnetic 
designs. 

Single-Phase Protection 
The Siemens SAMMS-MV'M relay 
(optional )  and the type 3UA overload 
relay (standard) are avai lable i n  
the Series 81000 control. U n l i ke con­
ventional overload relays provided by 
other manufacturers, both the 
SAMMS-MV un it and the 3UA include 
sing le-phase protection as standard. 

U L  Listing 
The Series 81000 control offers a 
broad range of UL listed controllers. 
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Power Fuses 
The current l imiting fuses used with 
the 94H3 vacuum contactors are ANSI 
Class "R" Type FM (up  to 4800 volts) 
and Type A720R (over 4800 volts) 
rated for motor starting duty. Class "E" 
fuses, used for non-motor loads such 
as transformers and capacitor banks, 
can also be provided in Series 81000 
control lers. 
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General Construction 
Siemens Advanced Motor Master 
System - (SAMMS-MVTM) 
The SAMMS-MV unit is a software­
configured electronic motor control 
and overload protection device that 
incorporates protection tailored to the 
special characteristics of med ium 
voltage motors. The SAMMS-MV 
system incl udes a microprocessor­
based un it which receives signal in­
puts from a set of current transformers 
(either 3-10 or 1 -30) and power input 
from a 1 2  volt auxi l iary transformer. To 
perform certain monitoring and setup 
activities, a hand-held communicator 
(HHC) is requ i red. The SAMMS-MV 
device is a multi-fu nctional  system 
offering the fo l lowing :  
• Adva nced Motor Protection For 

Medium Voltage Motors 
• Pre-Programmed Control Circuits 
• Standard ized Control Panel With 

In put/Output Devices Replacing 
Conventiona l  Pushbuttons, Pi lot 
Lights , And Selector Switches 

• Diag nostics 
• Statistical Motor Data 
• Rea l-Time Metering 
• Local Display Of Al l  Motor And 

Control C i rcu it Data 
• Open Architecture Communi­

cations Using Siemens ACCESSTM 
System 

Enclosures 
Avai lable in a variety of styles to meet 
most applications, enclosure types 
incl ude: 
• N EMA 1 Non-Gasketed 
• N EMA 1 Gasketed 
• N EMA 2 Dripproof 
• N E MA 12 Dust-Tight 
• NEMA 3R Non-Walk- in  
• NEMA 3R Walk-in 

External  fin ish is ANSI 61 light g ray 
polyester u rethane, electrostatica l ly 
appl ied.  Special  colors and fin ishes 
a re optional ly  avai lable.  

Compartment Segregation 
Each Series 81 000 control ler  assembly 
consists of th ree a reas completely 
segregated from one another :  
• Contactor Compartment 
• Power Bus System (Hig h Voltage) 
• Low Voltage Section 

Standard vertical structures consist of 
three 30 in .  (762 mm) h igh compart­
ments. One, two, or three control lers 
(depending on rating)  may be in­
cluded in one structure. When three 
control lers a re requ i red, the horizontal 
bus ( including ground bus) is mount­
ed in an additional top mou nted 10 in .  
(254 mm) h igh  bus compartment. An 
optional configuration (not shown) 
using two 45 in. ( 1 1 43 mm) h igh  com­
partments with top mou nted bus is 
a lso ava i lable to comply with Amer­
ican Petroleum Institute specifications.  
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Table 1 - Series 810QQTM RatingsCD 

Interrupting 
Capacity 

Enclosed 
Contin· 
uous Con-

System Ampere tactor Unfused Fused 
Voltage Rating Type Class E1 ClassE2 

2300 360 94H35 7kA 200 MVA 
2300 720 90H6 10kA 200 MVA 
4000 360 94H35 7kA 350 MVA 
4000 720 90H6 10kA 350 MVA 
4600 360 94H35 7kA 400 MVA 
4600 720 90H6 1 0kA 400 MVA 
6900CD 360 94H37 7kA 570 MVA 

CD Nominal motor voltage 6600V. 

Motor Horsepower Rating 
(3-Phase) 

Maxi-

Synchronous 
mum 

Indue- Motor 
Motors tion Fuse 

O.SPF 1.0PF Motors Rating 

1500 1 750 1 500 24R 
3000 3500 3000 57 X 
2500 3000 2500 24R 
5500 6000 5500 57 X 
2500 3000 2500 24R 
5500 6000 5500 57 X 
4000 5000 4000 24R 

Transformer 
Loads 

Maxi- Maxi• 
mum mum 
3·Phase Fuse kVA Rating 

1 500 450E 
2000 600E 
2500 450E 
3500 600E 
2500 450E 
4000 600E 
1 500 200E 

Grounded Steel 
Barriers Between 

Power Bus & 
Contactors 

Low Voltage or 
Controller 

Compartments 

Shutters 

Steel Barriers 
Between 

Compartments 

Current 
Transformers 
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Construction 

Low Voltage Compartment Associated with Each Controller 

Low Voltage Compartment 
All active starter compartment front 
panels are provided with a "door-in-a­
door" for access to the control ler  low 
voltage area. Devices normal ly mount­
ed in this section inc lude the SAMMS­
MV or other overload relay, ammeter, 
control relays, t iming relays, push­
buttons, indicating l ights, etc. Location 
with in  this section tota l ly isolates the 
devices from any sou rce of high volt­
age and a l lows access to these control 
components without interrupting 
service.  Terminal blocks for control 
c i rcuit wir ing terminations 

Table 2 - Series 81000 Bus Ratings 
Conductor 

Continuous Size in 
Type Bus Amperes lnchei (rnml 
Main 600 0.25 (6) X 3.00 (76) 
Horizontal 1 000 0.375 ( 1 0) X 3.00 (76) 

1 200 0.50 ( 1 3) X 3.00 (76) 

1 000 0.25 (6) X 3.00 (76) 

1 200 0.375 ( 1 0) X 3.00 (76) 

2000 (2) 0.375 ( 1 0) X 3.00 (76) 

3000 G) (3) 0.50 ( 1 3) X 3.00 (76) 

Vertlottl 360 0.25 (6) X 1 .00 (25) 

540 0.25 (6) X 1 .50 (38) 

720 0.50 ( 1 3) X 2.00 (51 )  
l.c:IMUbd 600 0.25 (6) X 2.00 (51 )  

G) 3000A bus must b e  located o n  top o f  unit. 

are also accessible in  
th is  compartment. 

When extensive meter­
ing or special protective 
devices are requ i red, the 
upper 30- in .  (762 mm) 
h igh  compartment can 
be used as a separate 
low voltage compart­
ment in add ition to the 
"door-in-a-door" low 
voltage compartment 
associated with each 
individual control ler .  

Current 
Conductor Density Material (Amps/in•) 

800 

Aluminum 889 

800 

1 333 

1 067 

889 

Copper 
667 

1440 

1440 

720 

1 200 

Horizontal 
Main 
Bus 

Full Height 
Copper 
Vertical 

Bus 

1: 

Door-in-Door Construction 

Power Bus 
All  power bus is isolated behind 
g rounded steel barriers. Automatic 
shutters are provided to cover the 
line-side bus stabs whenever a starter 
door is opened. Horizontal bus ratings 
range from 600 through 3000 amperes 
and are further  deta i led in Table 2. 
Vertical tap buses in  each section are 
rated 360, 540, or 720 amperes, de­
pending on the appl ication. I nsulated 
bus and boots are avai lable as options. 

Main and Vertical Bus Construction (shown with optional 
insulation) 

Note: Direct in-line transitions to Siemens GM 5kV or 7kV switchgear 
are available if required. 
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Construction 

Controller Interior - Insulated Shutters Cover Line Side Stabs when Carriage is Withdrawn 

Isolation Disconnect (Drawout 
Mechanism) 

The Series 81000 control lers use the 
complete contactor (or fuse carriage 
drawout assembly for 720A controll­
ers) as the high voltage isolation 
switch, as described in  N EMA 
2-324.61 .c .  Horizontal forward and 

Control Power Transformer and CPT Fuses 

4 

back movement of the drawout as­
sembly s im ultaneously opens and 
closes the l ine and load d isconnect 
contacts. 

Because both l ine and load terminals 
are disconnected, there is no need for 
g rounding the load side terminals i n  
the open position .  Non-conducting 

Blown Fuse Trip Bar Option 

glass polyester barriers (shutters) 
completely isolate the stationary l ine 
terminals. The shutter mechanism is 
positively driven by the same l inkage 
mechanism which moves the drawout 
carriage from the connected to the 
d isconnected position.  
The drawout operation is a s imple 
one-step process. After the contactor is 
open (or de-energized), merely move 
the racking handle to the OFF position 
(d isconnected), open the starter door, 
and the contactor is ready to be rolled 
out of the compartment. 

Interlocking 
A combination of mechanical and 
electrical interlocks are included to:  
• Prevent forward and back move­

ment of the drawout carriage (isola­
tion switch). un less the contactor is 
de-energ ized or open. 

• Prevent the opening of the high 
voltage compartment door, unless 
the drawout carriage (isolation 
switch) is in  the d isconnect 
position. 

• Prevent the forward movement of 
the drawout carriage ( isolation 
switch) to the connected position, 
un less the high voltage compart­
ment door is c losed. 

Control Power Transformers 
The basic control ler inc ludes as stan­
dard a 0.75kVA control power transfor­
mer mounted on the drawout carriage. 
Oversize ratings are avai lable up to 
3.25kVA. 

Blown Fuse Trip Option 
A blown fuse trip option can be sup­
pl ied to open the contactor in  the event 
of a blown primary power fuse. A con­
tact which is actuated when a primary 
fuse operates can be used to open the 
contactor. 

Latched Contactors 
A latched version of the contactor is 
avai lable for feeder appl ications. This 
keeps the contactor closed even when 
power to the coil has been removed. A 
typical appl ication is as a transformer 
feeder where it is not desired that the 
control ler open during a momentary 
loss of primary power. 

Test Circuit 
Each Series 81000 control ler is provid­
ed with a bui lt-in test c i rcu it for oper­
ation of the contactor from a remote 
source of control power and the "test­
run" switch is set at the "test" position. 
This c i rcuit wil l  function only if the 
contactor is d isconnected from its 
pr imary source of power and the "test­
run" switch is set at the "test" position.  
I t  a l lows the maintenance and oper­
ation of the main contactor and low 
voltage control c i rcu itry without requ i r- �. 
ing energizing the motor, or d iscon-
necting any load cables. 
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Construction 

Siemens 3UA Overload Relay 

Three Phase 
Sym. Load 

With Overload 
Current 

Phase 
Failure 
On L1 

Accelerated 
Tripping 

Functional Schematic of 3UA Overload 
Relay 

Overload Protection - 3UA or 3UB 
R u n ning overcurrent (overload) pro­
tection for the motor must also be 
p rovided according to N EMA stan­
dards. This overload (or longtime) 
protection can be provided by the 
Siemens type 3UA (OLR) b imetal l i c  
thermal overload relay. Th is  3-phase 
adjustable relay provides inherent 
single phase protection and phase 

Current Transformers and Cable Termination Area 

unbalance protection with N E MA class 
10 tripping characteristics, providing 
optimum protection for motors having 
acceleration t imes of six seconds or 
less and hot a l lowable loc ked rotor 
times of five seconds or more. It is 
equipped with an isolated normal ly 
open contact to actuate a remote 
alarm in the event of an overload trip. 

For appl ications which require longer 
acceleration t imes, Siemens offers the 
type 3UB solid-state overload relay, 
adjustable from N EMA class 5 up to 
N EMA c lass 30 tripping character­
istics. 

For u n usual appl ications, solid state or 
switchgear type overcurrent relays are 
ava i lable. 

Current Transformers 
Starters using conventional  overload 
relays are provided with current trans­
formers mounted in the cable termina­
tion area of the control ler  compart­
ment. These are used to drive the 
overload relay, ammeter, or other 
devices which requ ire a current input. 

CT selection takes into consideration 
the burden and accuracy requ i rements 
which are appropriate for the specified 
i nstru mentation and protective de­
vices. The secondary current rating is 
always 5 amperes. The pr imary cur­
rent rating is se lected so that the ac­
tual secondary current wi l l  be between 
3 and 4 amperes with the motor (or 
other load) operating at ful l  load. 

Auxiliary Contacts 
All contactors are suppl ied with two 
NO and two NC auxi l iary contacts 
avai lable for customer use. Extra con­
tacts are avai lable through the use of 
the MR relay or extra control relays. 
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Siemens Advanced Motor Master System - SAMMS-MV™ 

Siemens Series 81000 Medium Volt­
age Control lers are avai lable with 
SAMMS-MV, the Siemens Ad-
vanced Motor Master System. The 
SAMMS-MV un it is a microprocessor 
based software configurable control ler  
specifical ly des igned for  motor control 
appl ications. It provides all control 
logic and motor protection fu nctions 
requ i red for typical motor appl ication. 
The SAMMS system el iminates the 
need for separate overload relays, 
timers, control relays, meters, auxi l iary 
contacts, pushbuttons and pi lot l ig hts. 

Configuration 
Control Un its using the SAM MS-MV 
system are equipped with cu rrent 
transformers, the SAMMS-MV un it, 
and a hand held communicator. The 

·SAMMS un it is powered from the 
control power transformer on the 
contactor. The device is mou nted in 
the low voltage compartment for each 
starter, and provides a l l  pushbutton 
and ind icator fu nctions. 

Protection Functions 

• Overload protection (with ± 5% 
accuracy) 

• Choice of 22 overload protection 
curves 

• Phase loss I phase unbalance 
protection 

• Impending overload tr ip a larm 

• Lockout on therma l overload tr ip 

• Undercurrent I loss of load 
protection 

• Mechan ical jam protection 

• Process current ( load current) 
a larm 

• Hand-held commu nicator for flex­
ibility and field changes 

The SAM MS system offers program­
mable control logic, a design based on 
a standard hardware and electronic 
c i rcuit  configuration that may be mod­
ified by programming the control ler's 
microprocessor. Typical  motor control 
devices, such as timers, control relays, 
push buttons, and selector switches 
(tradit ional ly located in the medium 
voltage control ler, are replaced by 
SAM MS-MV software, and push­
buttons and ind icators on the un it 
control panel .  The SAMMS-MV con­
trol ler can be programmed to provide 
over 40 d ifferent motor control c i rcu it 
a rrangements, and is a rel iable and 
practical protection system for a l l  
med ium voltage motors. 

Starter Types 
The SAMMS software l ibrary of more 
than 40 ladder d iagrams covers most 
standard motor control appl ications. 
Starter types inc lude :  

• 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 

• Red uced-voltage, autotransformer 
or reactor 

Table 3 is a l isting of these standard 
c i rcu its. 

For special motor control appl ications 
not covered by the l ibrary of standard 
ladder d iagrams, custom diagrams can 
be constructed using the SAM MS-MV 
i nput and output devices and their  
associated symbols. Siemens offers an 
IBM®-compatible software package to 
develop such custom diagrams. 

Table 3 - Standard Circuits for Starter Arrangements 
Starter Type 

2Speed 
1 Winding 

2Speed Constant or 
Control Type FVNR FVR 2Winding Variable Torque 

Locai2·Wire I I I I 
LocalS· Wire I I I I 
Locai3·Wire Remote 2·Wire I I I I 
Local/Remote 2·Wire I I I I 
Local/Remote 3·Wire I I I I 
Local/Remote 3·Wire - I - -

Electrically Interlocked 

Remote 2·Wire I I I I 
Remote 3-Wire I I I I 

6 

2Speed 
1Winding 
Constant Autotransformer 
HP RVA 

I I 
I I 
I ; 
I I 
' I v I 

- -

I v 
I v 

Reactor 
RVA 

I 
I 
I 
I 
I ' 

-

I v 

I 
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Siemens Advanced Motor Master System - SAMMS-MV™ 

Diagnostics 
The SAM MS-MV control ler provides 
visual d iagnostics used to qu ickly 
determine the cause of motor prob­
lems. The front panel of the contro l ler 
has eight diagnostic LED's to indicate: 

• Current Phase Unbalance 

• Impending Overload Trip 

• Overload Trip 

• External Trip 

• Incomplete Sequence 

• Ground Fault 

• CPU Fault 

• Ready (Control Power Status) 

In  addition, the SAM MS-MV device 
can provide, as an option, statistical 
motor data, inc lud ing the total elapsed 
motor runn ing time, number of starts, 
and the nu mber of overload trips. This 
statistical data is stored in  the micro­
processor's non-volatile memory and 
displayed using the hand held com­
m u n icator. The communicator can 
a lso be used as an ammeter to d isplay 
any of the three phase motor currents. 

Time I current characteristic c u rves for 
various conditions are shown in  fig­
u res 1 through 4 on the next page. 

For additional techn ical  i nformation on 
the SAM MS-MV un it, contact Siemens 
and request Bul letin SG-9109. 

The SAMMS-MV Device Models 
SAMMS-MV is ava i lable in  two mod­
els: SAM MS-MVX and SAM MS-MVE. 
Each meets the various demands of 
industrial and commercial specifica­
tions and insta l lations. Table 4 com­
pares the fu nctions of each model .  

The SAMMS-MV device is designed 
for c ritical process control where 
prevention of downtime is crit ical .  It 
offers motor control and protection 
along with motor diagnostic and mo­
tor-driven equipment protection . 
Eng ineering and operating personnel  
have access to important data en­
abl ing them to optim ize motor-driven 
equipment capabi l ities, to maximize 
the process system output, and to 
fac i l itate maintenance. 

SAMMS-MVX is a ful l  function model,  
appl icable to a l l  control needs, from a 
s imple across-the- l ine u n it to a more 
compl icated redu ced voltage scheme. 
It inc ludes al l  of the fun ctions l isted in  
Table 4. Any of the standard control 
c i rc uits l isted in  Table 3 (previous 

Table 4 SAMMS MV Functions and Models - - -,� 70::;� If:.: ....... .... ) ,. :' t',;' ' � 

Fun�on .· •· ("·;· ... �--· ·.�· · 

FO Ambient Temperature j j 
Fl Control Circuit Number j j 
F2 Size for Overload No. 1 j j 
F3 Size for Overload No. 2 (low speed) j -
F4 Full Load Current for OLR No. 1 j j 
F5 Full Load Current for OLR No.2 j -
F6 Service Factor, and Type Motor j j 
F6A Motor Type j j 
F7 Overload Trip Class, and Cold Stall Time (class 2-23) j j 
F7A Cold Stall Time j j 
F8 Automatic Reset j -
F9 Phase Unbalance j j 
FlO Time to Restart j j 
F11 Emergency Restart j j 
F12 Ground Fault Protection or Warning j j 
F12A Ground Fault Pickup Current j j 
F13 Timer No.1 j j 
F14 Timer No.2 j j 
F15 Motor Current j j 
F16 Last Trip Current j j 
F17 Percent Unbalance Current j j 
F18 Total Elapsed Run-Time on Motor j j 
F19 Total Number of Motor Starts j j 
F20 Number of Overload Trips j j 
F21 Reset Motor Data j j 
F22 Set Process Current Warning j -
F23 Jam Protection j -
F23A Jam Pickup Current j -
F24 Loss of Load Protection or Warning j -
F24A Loss of Load Pickup Current j -
F25 Motor Winding Temperature as% of Full Load Temp. j j 
F26 Baud Rate j j 
F27 Address j j 

page) or a c ustom circuit, may be 
downloaded. 

SAMMS-MVE is a model of SAMMS­
MV ta i lored to across-the- l ine (FVNR) 
appl ications. It  provides al l  of the 
protective fun ctions of the SAMMS­
MVX device, except that it has no jam 
protection (F23). loss of load protec­
tion/alarm (F24). or process current 
warn ing (F22) functions. Functions F3 
and F5 associated with two-speed 
appl ications are not ava i lable.  No 
provision for a utomatic reset (F8) is 
provided. SAMM S-MVE accepts one 
remote i nput, and provides one output 
to actuate a s ingle contactor. An a larm 
contact is not ava i lable with SAMMS­
MVE. 

In  add ition to the standard features in 
the two models, al l  SAMMS-MV con­
trol lers have the fol lowing options 
ava i lab le :  

• Customizing Software. An IBM®­
compatible appl ication is ava i lable 
that a l lows the customer to devel­
op customized control c ircuit logic, 
or to p ick any standard control 
c i rcuits that are pre-programmed. 

• ACCESSrM. The • SAMMS-MV un it can 
be ordered ready for 
connection to a 
Siemens ACCESS 
data communication 
system. This open 

arc hitecture network a l lows remote 
control and monitoring of the mo­
tors from a central ized point. All 
i nformation ava i lable from SAMMS 
(such as diagnostics, statistical 
data, real t ime meter ing and con­
trol ler  status) can be communicat­
ed to a centra l host computer or 
other devices. 
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Siemens Advanced Motor Master System - SAMMS-MV™ 

Ti m e  I Cu rrent Cha ra cteristic C u rves 
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Service Factor 1.00 - Cold Motors Figure 1 
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Siemens Advanced Motor Master System - SAMMS-MV™ 

Advanced Protection for Medium­
Voltage Motors 
For advanced protection of medium 
voltage motors, the SAMMS-MV de­
vice uses a motor model algorithm 
that continually calcu lates the stator 
winding and housing temperature as 
well as the rotor tem perature as a 
function of the motor RMS current. 
The motor model compares the calcu­
lated tem perature to trip temperature 
va lues and provides a signal  that tr ips 
the motor off l ine when the motor 
reaches a trip temperature value. The 
model closely emulates the heati ng 
and cooling of the motor windings as 
well as the rotor and provides protec­
tion against both transient and steady­
state overload conditions. 

Overload Protection 
The SAM MS-MV device offers more 
accurate motor protection than tradi­
tional thermal overload and most 
electronic  motor protection devices. 
This prolongs motor life by e l im inating 
nu isance tripping for m u lt iple restarts, 
and al lowing for proper cool down 
t ime when the motor winding temper­
ature or rotor temperature reaches a 
c ritically h igh va lue.  

Medium-voltage motors are rotor 
l im ited under locked rotor conditions, 
and stator l i m ited under running over­
load conditions. Additiona lly, the type 
of motor construction affects the ther­
mal behavior of the rotor. For exam­
ple, open drip-proof motors have 
sign ificantly shorter cold sta l l  times 
than tota l ly enclosed fan-cooled mo­
tors. The motor protection algorith m 
in the SAMMS-MV device is designed 
specifical ly to provide rotor protection 
based on the type of motor construc­
tion, and to d ifferentiate between a 
stal led rotor and a rotor accelerating to 
running speed. 

The motor overload protection func­
tion is based on calcu lating the mo­
tor's winding, housing, and rotor tem­
peratures. These temperatures are 
compared to the allowable temper­
ature l i m its for the motor's winding,  
housing, and rotor. On the basis of th is 
comparison, the SAMM S-MV device 
either stops the motor or allows it to 
run.  

For example, consider the motor 
winding and rotor temperature rises 

400 

Max. Rotor Temperature 

300 

e c ::l "' 200 � " ::l c. u E 
"" --- --

100 

Time 

Figure 5 - Rotor and Winding Temperature 
During 10 Second Motor Stall 

i l l ustrated in F igure 5. The motor starts 
for 5 seconds and runs for a period of 
2200 seconds. Then, the motor is 
subjected to a running overload condi­
tion that raises the winding temper­
ature to the max imum allowable wind­
ing temperature rise resulting in  an 
overload tr ip .  At  th is  tem perature, the 
motor can not 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. F igure 6 depicts the temper­
ature rise in the rotor and stator wind­
ing d u ring a 10  second sta l l  for an ODP 
motor. I n  this case, the rotor temper­
ature rises at a rate faster than the 
winding temperature, and reaches the 
maxi m u m  al lowable value resulting in 
a tr ip.  I n  order to prevent damage to 
the motor, the SAM MS-MV un it will 
not a llow the motor to start unti l  the 
winding and the rotor temperature 
cools down to the fu l l  load temper­
atu re or less. 

In the motor model, the g reatest of the 
root mean square (RMS) c urrent va l­
ues for the motor phases is converted 
into a heat- l i ke quantity. This is done 
by a mathematical function that de­
pends on the ratio of the RMS current 
to the fu l l -load current set for the mo-

180 
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"" 

60 

40 

20 

Rotor Temperature Max. Allowable Stator 

'l 
i,.. 

\ 
\ � 
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1/ 
1-_j 

1/ - - -- -- -

Wiling Temperature 

... \ 
/ � \ 

..__ ' 

0 1000 2000 3000 4000 5000 6000 7000 
Time in Seconds 

F igure 6 - ODP Motor Thermal 
Sig nature 

tor. The function is based not only on 
ideal overload characteristics, but a lso 
on empirical motor data. The heat- l i ke 
quantity is analogous to an input 
source of current to the electric-ci rcu it 
analog. The exact values of the various 
elements in  the c i rcuit  depend, in 
some case, on nameplate data entered 
for the particular motor being protect­
ed. Unlike the method of protection in  
conventional overload relays, the 
motor model is general enough to 
protect many classes of motors, yet 
soph isticated enough to offer custom­
ized protection to particu lar  motors. 
To c ustom ize protection of the motor, 
the user need only ind icate the fol low­
ing nameplate data: 

• Full-load current sett ing (F4) 

• Service factor (F6) 

• Type of motor construction (Open 
Drip Proof (ODP) or Tota l ly 
Enclosed Fan Cooled (EFC) (F6) 

• Cold stall t ime, if avai lable ( F7) 

• Motor ambient temperature (FO) 
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Contactors 

94H3 360A Drawout Contactor 
This vacuum contactor forms the 
centerpiece for the medium voltage 
control ler itself. It is a wheeled as­
sembly which racks onto or off of the 
primary stabs in  the stationary hous­
ing.  The supporting base consists of a 
bolted steel frame. The push rods, con­
tact support bloc ks, and other insul­
ating parts are constructed of g lass 
polyester. All insulating material that is 
i n  contact with high voltage current 
carrying parts is flame retardant and 
arc track resistant. 

The distinctive features of the Siemens 
type 94H3 vacuum contactors are h igh 
rel iabi l ity, long service life, compact 
d imensions, and abi l ity to deal with 
most motor switch ing duties. Even 
service under severe operating d uties 
or extreme environmental conditions 
presents no problem due to the use of 
vacuum i nterru pters. They are suitable 
for loads of many types, inc luding 
motors, transformers, capacitors, and 
resistive loads. 

In addition to the advantages of long 
mechanical and electrical l ife with low 
mai ntenance, the contacts are essen­
tial ly immune to adverse atmospheric 
envi ronments and are l ighter in weight 
than trad itional air-break contactors. 

The vacuum contactor with single or 
double barrel power fuses can be 
i nstalled in  Series 81000 class E2 con­
trol lers of either one-, two-, or three­
h igh construction .  

The Type 94H3 vacuum contactor 
consists of: 

• a low voltage section conta in ing 
the main  coi l  d rive and auxi l ia ry 
contacts 

• a med ium voltage section housing 
the vacuum interru pters 

• a support structure provid ing 
mounting for the power fuses, 
control transformer and primary 
fuses, and drawout finger 
assemblies. 

S ince arc i nterruption is accompl ished 
completely within vacuum interru p­
ters, arc chutes, blowout coils, and 
pole plates are not requ i red. Station­
ary and movable power contacts are 
located inside the vacuum interrup­
ters. A sta in less steel bel lows attached 
to the movable contact insures a com­
plete seal and vacuum integrity. Be­
cause the contacts are sealed in  the 
interrupter and have only a short trav­
el ,  long mechanical and electrical  l ife 
is ach ieved. 

90H6 720 Vacuum Controlle r  
The 90H6 720 vacuum control lers 
employ a similar ph i losophy to the 
drawout 94H3 360A contactors, except 
that only the primary current l imiting 
fuses are mounted on the d rawout 
carriage. The contactor is stationary 

10  

Front View Rear View 

94H3 360A Fused Vacuum Contactor 

mounted, connected Table 5 - MVC 0 
to the load stabs of 
the drawout cel l  with 
cables rated for 720 
amperes. The use of 
the drawout fuse 
carriage preserves 
a l l  of the advantages 
of drawout construe-
tion. The primary 
fuses used with the 
720A control ler for 
motor appl ications 
are type A500 fuses, 
38R and 57X ("X"- 0.74 0.37 0.88 0.34 1 .3 0.65 

rated) . 

Test Switch Contact 
Development 

�115VOR230V 
)--------0oX1 X'..�<?-

� 
C_PT ______ --, 

1 

Legend 

. 

. 
. 
. 

X= Contacts 
Closed 

CPT.. .. Control Power Trans!. 
CXFU .... Fuse For CPT Sec. 

LSI .... Line Switch Interlock 
M .... Main Contactor 

MR .... Master Relay 
RL .... High Voltage Light 

Push To Test 

Start 
�SUW�P�l�Jl�2--�_L_�--�� 

RSI .... Racking Switch Interlock 
TFU .... Fuse For Test Power 

Additional Auxiliary Contacts 

D 10 W1 

50 1 00 

1 0  5 

1 .3 0.65 

Typical Control Schematic for 
FVNR Squirre l Cage Controller 
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Fuse Application 

Table 6 - Type FM Fuse Data 
Maximum Continuous 
De$lfln Current Current 
Voltage Designation at40"C 

5080 2R (1 barrel) 70 

3R 1 00 

4R 1 30 

6R 170 

9R 200 

12R 230 

1 8R (2 barrel) 390 

24R 450 

38R 600 

57X (3 barrel) 900 

7200 2R ( 1 barrel) 70 

3R 1 00 

4R 130 

6R 1 70 

9R 200 

1 2R 230 

1 8R (2 barrel) 390 

24R 450 

For Non-Motor Loads 
The principal appl ication for ANSI "E" 
rated fuses in  Series 81000 contro l lers 
is for non-rotating loads, suc h  as 
transformer feeders. The fol lowing 
tabulation may be used for estimating 
which "E" rated fuse is appropriate for 
a particular 3 phase transformer appl i­
cation. 

Table 7 - Typical Fuse Sizes for 
Transformer Protection 

Trans- Fuse Size At: 
former 
leVA 2.4kV 4.16kV 4.8kV 

45 25E 1 0E 1 0 E  

75 30E 15E 1 5E 

112;5 40E 20E 20E 

150 50E 30E 25E 

225 80E 40E 40E 

300 1 00E 65E 50E 

500 200E 100E 80E 

750 250E 1 50E 1 25E 

1000 400E 200E 200E 

1500 450E 300E 250E 

2000 - 400E 350E 

2500 - 450E 400E 

3000 - - 450E 

6.9kV 
-

1 0E 

1 5E 

20E 

25E 

40E 

65E 

100E 

1 25E 

200E 

-

-

Note: Fuse sizes are based on 133% overload capacity, 
except 1500kVA at 2.4kV, 2500kVA at 4.16kV, and 3000kVA 
at4.8kV. 

Fuse ratings h igher or lower than 
those l isted in Table 7 may need to be 
e mployed if the transformer has un­
usual mag netiz ing ( inrush) current 
characteristics, or for proper coor­
d ination with the secondary protective 
device (secondary fuse, low voltage 
c i rcuit breaker trip device, overcurrent 
relay, etc. ) .  Transformer overload 
capability may a lso have a bearing on 
fuse selection.  However, this table is 
accurate for most typical  transformer 
feeder appl ications. 

Minimum Interrupting 
Interrupting Rating 
Capability 50/60Hz 

190 

225 

330 

500 Single Phase 

740 80kA RMS 
Asymmetrical 

955 (21 0MVA at 2.4kV) 
1 440 (415MVA at 4.8kV) 

1 9 1 0  

3000 

4500 

1 90 

225 

330 
Single Phase 

500 80kA RMS 
740 Asymmetrical 

955 
(620MVA at 7.2kV) 

1440 

1 9 1 0  

The..,E" rated fuses have the same 
interrupting current ratings as the type 
FM or A720R "R" rated fuses. Both are 
rated at 50kA symm etrical and 80kA 
asymmetrical  i nterrupting .  

Al l  m edium voltage contro l lers em­
ploy current l i m iting fuses for short 
ci rcuit protection. The term "current 
l im it ing" derives from the operating 
characteristics of the fuse. Figure 7 
shows graph ica l ly how, for maximum 
fault levels, the fuse operates with in  
the first 1 14 cycle of  short c i rcuit cur­
rent. This l im its the energy " let-thru" 
well below peak values, thus provid ing 
"current l im itation ."  

r Wave Of Available 
Symmetrical Short 

" Circuit Current 

Figure 7 - Current Limiting Effect 

Type FM or A720R fuses consist of a 
number of s i lver e lements surrounded 
by inorganic sand and enclosed in  a 
durable synthetic insu lating tube. 
Silver plated copper ferrules form the 
conducting "cap" at each end of the 
fuse. 

A mechanical  ind icator "pops-out" of 
the end of the ferrule if the fuse has 
operated. This provides a visua l 
means for checking the condition of 
the fuse, and also acts to engage the 
optional blown fuse trip bar on the 
94H3 contactor. 

Type FM Fuses Installed on 94H3 Contactor 

Current designations 2R through 24R 
(38R and 57 X ("X" -rated) for fuses on 
720A) are used to distinguish one fuse 
size from another with in  the same 
voltage rating.  Ampere ratings are not 
used to identify medium voltage fuses, 
s ince fuse selection involves many 
different variables. Among these are 
motor locked rotor and running cur­
rent, acceleration time, and the t ime 
current characteristics of the overload 
relay used. 

The fuses are insta l led on the top of 
the 94H3 vacuum contactor or on the 
drawout fuse carriage used with the 
90H6 contactor. No fuse pul lers or 
special  tools are required to insta l l  or 
replace the fuses. 

The charts on the next two pages 
provide detai led data for appl ication of 
type FM or A720R "R" and "X" rated 
fuses, including 

• Fuse Selection Chart 

• Maxi mum Al lowable Motor Accel­
eration Times 

• Tim e  I Current Curves, M i nimum 
Melting Times 

• Time I Current Curves, Total Clear­
ing Times 
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Fuse Application 

Fuse Se lecti o n  G u ide 
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50 2R ........ 
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JR .......... 

I 
300 
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9R 
6R 
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400 500 600 700 800 900 1000 

18R 

1500 

Motor Locked Rotor Current-Amperes 

38R 

24R 

2000 3000 

57 X 

4000 5000 5500 

Fuse Selection Guide for Types FM, A500, and A720R Fuses for Siemens Series 81000 Controller with Type 3UA Overload Relay 
(NEMA Class 10). Based on Maximum Motor Accelerating Time of 10 Seconds. 

Motor Acceleration Times 

Vl e: Q) a. E <{ 
.E 10000 c 9000 

� 8000 "' 7000 
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6000 0 15 5000 

cr: 4000 ""0 Q) ""' 3000 '-' 0 _J 
� 2000 

"' c. Q) 1500 E "' 
z 
0 15 1000 
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I 
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� 24R 

' 18R 
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12K r-···· 
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' 9R .... 

' 6R ... 
' 
' 4R -···· 

\. 
-

3R r-···· 
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10 15 20 25 30 35 40 5 10 15 20 25 30 35 40 

Allowable Acceleration Time (In Seconds) 

Maximum Allowable Motor Acceleration Times for Types FM, A500, and A720R Fuses 

1 2  

Note: Motors with acceleration times 
falling below the applicable fuse curve 
are permitted 2 consecutive starts as 
follows: 

A) One Start from Ambient 
B) A Coast to Stop 
C) A Second Start 
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Fuse Application - Time I Current Characteristic Curves 

,>;Mtllm...m.Malting Time<!l ·.·I· TOtal Clearing Time 
2400 a n d  4800 Volts - Type FM (2R-24R), Type A500 (38R. 57 X) 
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CD These fuses are designed to interrupt short circuit currents greater than or equal to the current value shown at the 100 seconds minimum 
melting time. Protective devices in series must be coordinated wth fuse characteristics to interrupt lower currents. 
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D imensions and Weights 

Typica l  F loor  P lan  Deta i l s  for C lass E2 M ed i u m  Volta g e  Contro l l e rs 

1 4  

- -I- -- -r- - -f- -

-I- -- -I- - -I- -

I- -- -- -r- - -r- -

-I- -- -I- - -I- -

I- -r- - -I- - -r- -

Bus �arrier Horizontal 
-c Bus 

�: 
A

;r 
A 

Structure 
Layout 

/ 

LV : B l  
Comp.: C l  

: G _ ____.- Ground 
, _..... Bus 

' Side 
View 

�------�--------�--------�--------�--------�------��� -ei . � Rear 

'L__ __ +-· :;;r- Front I_ 36 in. _I 
1- ---"*c-----*-----J-t-----�----� I (9 1 4  mmll 

l._____h..___.___h�h�h�h�l l See 
Detail 

"A" or "B" 

F 1------j / ;625 Dta. 2-Holes For 

[--- ---- B ----� ·�� K -- J 

j - l 1-1 / �dl Aochoc Bolt' When I 

rr 1 · 

' "' " " "'''' ' """ 
1--0-

i D 1 - M I--
l C I - For T1,T2,T3 To Bottom p 
� I l 7�V �::��:::�, Cond"''· 1 

ill � Max. Normal Rtgtd Conduit G :t Stze 4 tn.(102 mm) 

/
For T1.T2,T3 To Middle 

J r- �::::_�/ 2��1P���e��.�P j I �� Centerline OfCondwtMax 
Norn•nal Rigid Conduit Stze f.--'--=1=$;;;;:�.:3�oo�f(7�6 m�m�I F�oc�Co�m�co i�W�"'�' � . 

I I .625 Dia. 4-Holes 
h- N For Anchor Bolts 

Front 

Deta i l  A - Floor Plan V i ew - Bottom Condu it 
Entry 

Table 8 - MVC Floor Plan 
Di mensions i n  inches (mm) 

A B c 0 
90.00 36.00 32.75 31 .00 
(2286) (914) (832) (787) 

K L M N 
10.06 6.06 4.42 3.50 
(256) (154) ( 1 12)  (89) 

Conduit Entry 

1------- B 

Front 
N 

Detail B - Floor Plan View - Conduit Entry Top 

E F G H J 
2 1 .88 1 . 1 2  4.68 2.1 3 34.94 
(556) (28) ( 1 1 9) (54) (887) 

0 p Q R 
2.87 29.50 68.50 32.50 
(73) (749) (1 740) (826) 
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Dimensions and Weights 

Table 9 - Series 81000TM Dimensions and We 

DlmensioM 

5kV 720A 2 

7kV 360A 

5kV 360A 

5kV 720A 

7kV 360A 

5kV 360A 
3 

5kV 720A 

7kV 360A 

5kV 360A 

5kV 720A 

7kV 360A 

5kV 360A 

5kV 720A 3 

7kV 360A 

5kV 360A 

5kV 720A 
2 

7kV 360A 

3 

36 42 

90 
(914) ( 1 067) 

(2286) 36 
(914) 

72 78 
( 1 829) ( 1981 ) 

1 8/24/36 42 
(357/610/914) ( 1 067) 

Note: All Dimensions and weights are for estimating purposes only-not for construction. 
Indoor enclosures are 90 in. (2286 mm) high (100 in. (2540 mm) with top mounted bus) and 36 in. (914 mm) deep. 
NEMA 3R Walk-in Enclosures are 107 in. (2718 mm) high by 101 in. (2565 mm) deep. 
NEMA 3R Non-Walk-in Enclosures are 100 in. (2540 mm) high by 47 in. (1194 mm) deep. 
CD Consult Siemens. 

5 

6 

7 

8 

9 

1 0  

3200 ( 1 455) 3600 ( 1 636) 1 1  

2000 (909) 2200 ( 1 000) 1 2  

2000 (909) 2400 ( 1091 )  13  

2600 ( 1 1 82) 14 

1 5  

1 6  

1 7  

18  

19  

3200 ( 1 455) 3600 ( 1 636) 20 

3000 ( 1 364) 3400 ( 1 545) 
21  

42 
( 1 067) 

78 
( 1 98 1 )  

42 
( 1 067) 
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Dimensions and Weights 

Typ ica l  Layo ut Arra n g em ents 

16 

Drawout 
Contact or 

Or LV Compt 
Note #1 

Drawout 
Contactor 

Or LV Compt 

Draw out 
Contactor 

Or LV Compt 

F1gure 1 
5kV 360A XLF 

Current Reactor 
Transf. 

LV Compt 

Stationary 
Main 

Contactor 

Drawout 
Fuse 

Carriage 

Figure 2 
5kV 720A XLF 

LV Compt 

Stationary 
Shorting 

Contactor - - - - - - - - -

Drawout 
Main 

Contactor 

Figure 6 
7kV 360A RVRF 

LV Compt 

Stationary 
Run & Start 
Contactors 

- - - - - - - - -
Auto-Current 

Transf. Trans- Drawout 
former Main 

Contactor 

Figure 9 
7kV 360A RVAF 

LV Compt 

Space For 
Field 

Excitation 
Equipment 

Drawout 
Main 

Contactor 

Figure 1 3  
5kV 360A XLFS 

LV Compt 

Drawout 
Main 

Contactor 

Figure 3 
7kV 360A XLF 

LV Compt 

Stationary 
Run & Start 
Contactors 
- - - - - - - - -

Auto-
Drawout Trans-

former Main 
Contactor 

Figure 7 
5kV 360A RVAF 

LV Compt 

Stationary 
Forward & 

Reverse 
Contactors 

Drawout 
Main 

Contactor 

Figure 1 0  
5kV 360A XRF 

LV Compt 

Stationary 

Space For 
Main 

Contactor 
Field 

Excitation - - - - - - - - -
Equipment Draw out 

Fuse 
Carriage 

Figure 1 4  
5kV 720A XLFS 

LV Compt 

Stationary 
Shorting 

Contactor 
- - - - - - - - -

Reactor 
Drawout 

Main 
Contact or 

Figure 4 
5kV 360A RVRF 

Stationary Stationary 
Start Run 

Contactor Contactor 

- - - - - - - -

Current Auto-
Trans-Transf. 

former 

Current 
Transf. 

LV Compt 

Stationary 
Main 

Contactor 

- - - - - - - - -

Drawout 
Fuse 

Carriage 

Stationary 
Shorting LV Compt 

Contactor 

- - - - - - - - -
Stationary 

Main 
Contact or 

- - - - - - - - -
Reactor 

Drawout 
Fuse 

Carriage 

Figure 5 
5kV 720A RVRF 

Figure 8 
5kV 720A RVAF 

Stationary LV Compt 

Reverse 
Contact or 

Stationary 
Main - - - - - - - - -

Contactor 
- - - - - - - - -

Stationary 
Forward Drawout 

Contactor Fuse 
Carriage 

Figure 1 1  
5kV 720A XRF 

LV Compt 

Space For 
Field Draw out 

Excitation Main 
Equipment Contactor 

Figure 1 5  
7kV 360A XLFS 

LV Compt 

Stationary 
For & Rev 
Contactor 

Drawout 
Main 

Contact or 

Fig u re 1 2  
7kV 360A XRF 

Notes - see facing page. 
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Dimensions and Weights 

Typica l  Layout Arra n g em ents 

LV Compt 

Space For 
Field Auto-

Stationary 
Run & Start 
Contactors 

Excitation Transformer 
Equipment 

Space For 
Field 

Excitation 
Equipment 

Drawout 
Main 

Contactor 

Figure 1 6  
5kV 360A RVASF 

Current Auto-
Trans f. Transformer 

Figure 1 8  
7 k V  360A RVASF 

LV Compt 

Stationary 
Run & Start 
Contactors 
- - - - - - - - -

Drawout 
Main 

Contactor 

Stationary Stationary 
Start Run LV Compt 

Contactor Contact or 

- - - - - - - - -

Stationary 
Space For Main 

Field Contactor 
Excitation Auto- - - - - - - - - -

Equipment Current Transforme 
Transf. Drawout 

Fuse 
Carriage 

Figure 1 7  
5kV 720A RVASF 

LV Compt LV Compt LV Compt 

Draw out Stationary Stationary 
Slow Speed Slow Speed Fast Speed 

Contactor Contact or Contact or 
- - - - - - - - - - - - - - - - - - -- - - - - - - - -

Drawout Drawout Drawout 
Fast Speed Fuse Fuse 
Contactor Carriage Carriage 

Figure 1 9  Figure 20 
5kV 360A 2S2WF 5kV 720A 2S2WF 

LV Compt 

Drawout 
Fast Speed 
Contactor 

LV Compt 

Drawout 
Slow Speed 

Contactor 

Figure 2 1  
7kV 360A 2S2WF 

r-- · ·----- --- - - ---- - --- - - --- - -
Stationary 

FS Shorting 
Contact or 

Drawout 
Slow Speed 

Contactor 

Drawout 
Fast Speed 
Contact or 

Figure 22 
5kV 360A 2S1WF 

LBS 600A 
Fused/ 

Unfused 
Or 1 200A 
Unfused 

Figure 25 
LBS Fused Or Unfused 

Consult Factory 

Figure 23 
5kV 720A 2S1WF 

Fuses 

LBS 
1 200A 

Figure 26 
LBS 1200A Fused 

LV Compt 

Stationary 
FS Shorting 

Contactor 

Drawout 
Slow Speed 

Contactor 

LV Compt 

Drawout 
Fast Speed 
Contactor 

Figure 24 
7kV 360A 2S1WF 

Figure 27 
Incoming Line 

Notes for Layout Arrangements on 
this and previous page 
1.  When upper cell is used for a drawout contactor, 

horizontal main bus (if required) is mounted on top 
of unit, adding 10 (254 mm) to height of indoor 
structure. 

2. Weights and dimensions of reactor and autotrans­
former controllers vary as motor size increases. 

3. For static exciter with any brush-type synchronous 
controller with synchronizing and protection 
module, add one 90 in. (2286 mm) H x 24 in. (610 
mm) or 36 in. (914 mm) W x 36 in. (914 mm) D 
auxiliary unit. 

4. Metering and protective device space requirements 
may warrant addition of a 90 in. (2286 mm) H x 24 
in. (610 mm) or 36 in. (914 mm) W x 36 in. (914 mm) 
D auxiliary unit. 

5. Power factor correction capacitors: when used with 
a FVNR controller, the capacitors take the same 
space as an additional controller, i.e. Y3 of a vertical 
structure. 

6. Surge protection: consists of 3-phase station class 
surge arrestors and surge capacitors, and requires 
a 24 in. (610 mm) W auxiliary incoming line section 
for mounting. 

7. Type 3EF1 surge limiters can be provided with any 
controller with no affect on layout or dimensions. 

8. Special metering and relaying: a wide variety of 
current and voltage sensing relays, metering 
devices, and similar equipment is available. 
Normally, the top Y, of the structure will be devoted 
to a low voltage section housing these devices, and 
the middle and lower cells will each house a FVNR 
starter. 

9. For two-speed controllers, configurations shown 
are for standard constant- or variable-torque 
motors. Consult Siemens for other applications. 

17  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Standard Controller Components 

FVNR - Full Voltage, Non-Reversing, 
Squirrel Cage Starter 
conta in ing the fol lowing components :  

1 - 360A 3-pole drawout contactor 
3 - Power current l i mit ing fuses 
1 - %kVA control transformer with 2 

primary and 1 secondary current 
l i m it ing fuses 

1 CD - Master control relay (3NO and 
1 NC auxi l iary contacts) 

1 CD -Start I Stop pushbutton 
1 CD - 3-phase ambient compensated 

thermal overload relay 
1 CD - Externa l ly  mou nted overload 

reset button 
3 - Current transformers (or 1 -30) 
1 -Test switch and c ircu it 
1 - Contactor position ind icator l ight 
1 - Drawout (racking)  mechanism 

FVR - Full Voltage, Reversing, 
Squirrel Cage Starter 
conta in ing the fol lowing components : 

1 - 360A pole drawout contactor 
2 - 360A 3-pole stationary contactors 
3 - Power current l im it ing fuses 
1 - 0.75kVA control transformer with 

2 primary and 1 secondary cur­
rent l i m it ing fuses 

1 CD - Master control relay (3NO and 
1 NC auxi l iary contacts) 

1 CD - Forward I Off I Reverse switch 
1 CD - 3-phase ambient compensated 

thermal overload relay 
0 Components which are functionally replaced when 

SAMMS-MV unit is used. 

5 kV Synchronous Controller 

1 8  

1 CD - External ly mounted overload 
reset button 

3 - Current transformers (or 1 -30) 
1 -Test switch & circu it 
1 - Contactor position ind icator l i ght 
1 - Drawout (racking) mechanism 

RVATNR - Reduced Voltage, Auto­
transformer, Non-Reversing, Squi rrel 
Cage Starter 
conta in ing the fol lowing components : 

1 - 360A 3-pole  drawout contactor 
2 - 360A 3-pole stationary contactors 
3 - Power cu rrent l i m it ing fuses 
1 - Auto-transformer with 50, 65 and 

80% voltage taps, mounted in  a 
24 in .  (6 1 0  m m )  or 36 i n .  (9 1 4  m m )  
wide auxi l iary structure 

1 CD - Automatic transfer t iming relay 
1 - 0.75kVA control transformer with 

2 primary and 1 secondary cur­
rent l i m it ing fuses 

1 CD - Master control relay (3NO and 
1 NC auxil iary contacts) 

1 CD - Start I Stop pushbutton 
1 CD - 3-phase ambient compensated 

thermal overload relay 
1 CD - I ncomplete sequence relay 
1 CD - Externa l ly mounted overload 

reset button 
3 - Current transformers (or 1 -30) 
1 - Test switch & c i rcuit 
1 - Contactor position ind icator l ight 
1 - Drawout (racking) mechanism 

RVPRNR - Reduced Voltage Primary 
Reactor, Non-Reversing, Squirrel 
Cage Starter 
conta in ing the fol lowing components : 

1 - 360A 3-po le drawout contactor 
1 - 360A 3-pole stationary contactor 
3 - Power current l i m iting fuses 
1 - Primary reactor with 50, 65 and 

80% voltage taps, mou nted in  a 
24 in .  (6 1 0  m m )  or 36 i n .  (9 1 4  m m )  
wide auxi l iary structure 

1 CD - Automatic transfer t iming relay 
1 - 0.75kVA control transformer with 

2 primary and 1 secondary cur­
rent l i mit ing fuses 

1 CD - Master control relay (3NO and 
1 NC auxi l iary contacts) 

1 CD - Start / Stop pushbutton 
1 CD - 3-phase ambient compensated 

thermal overload relay 
1 CD - I ncomplete sequence relay 
1 CD - Externa l ly  mounted overload 

reset button 
3 - Current transformers (or 1 -30) 
1 - Test switch & circuit  
1 - Contactor position ind icator l ight 
1 - Drawout (racking) mechanism 
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Standard Controller Component 

FVM LNR - Full  Voltage, 
Mechanically Latched, Electrically 
Tripped, Non-Reversing Controller, 
Fused 
conta in ing  the fo l lowing components : 

1 - 360A 3-pole d rawout latched 
contactor 

3 - Power current l imit ing fuses 
1 - 0.75kVA control transformer with 

2 pr imary and 1 secondary 
current l im it ing fuses 

- Master control relay (3NO and 
1 NC auxi l ia ry contacts) 

- C lose pushbutton 
- Open pushbutton 
- Overcu rrent relay, 3 phase 
- Manual  trip external  operator 

button · 

3 - Current transformers (or 1 -30) 
1 - Test switch & circu it 
1 - Contactor position ind icator l ight 
1 - Drawout (racking)  mechanism 

FVSNR - Full  Voltage, Synchronous 
( Brush Type). Non-Reversing Starter 
conta in ing the fol lowing components : 

1 - 360A 3-pole d rawout contactor 
3 - Power cu rrent l im it ing fuses 
1 - 0.75kVA control transformer with 

2 pr imary and 1 secondary cur­
rent l im it ing fuses 

1 CD - Master control relay (3NO and 
3NC auxi l ia ry contacts) 

1 CD - Start / Stop pushbutton 
3 - Current transformers (or 1 -30) 
1 -Test switc h & circu it 
1 - AC ammeter 
1 - DC ammeter 
1 - Sol id State Synchroniz ing and 

Protection System,  with DC exci­
ter transformer 

- Field exciter 
- Contactor position ind icator l ight 
- Drawout (racki ng) mechanism 

RVSPRNR - Reduced Voltage, 
Synchronous ( Brush Type), Primary 
Reactor, Non-Reversing Starter 
conta in ing  the fol lowing components : 

1 - 360A 3-pole d rawout contactor 
1 - 360A 3-pole stat ionary contactor 
3 - Power current l imit ing fuses 
1 - :Y.kVA control transformer with 2 

pr imary a n d  1 secondary current 
l im it ing fuses 

1 - Pr imary reactor with 50, 65 and 
80% voltage taps 

1 CD - Master control relay (3NO and 
1 NC auxi l ia ry contacts) 

3 - Cu rrent transformers (or 1 -30) 
1 -Test switch & ci rcu it 
1 -AC am meter 
1 - DC a mmeter 
1 - Sol id State Synchronizing and 

Protection System, with DC exci­
ter transformer 

1 - F ield exciter 
1 - Automatic transfer t iming relay 
1 CD - I ncomplete sequence relay 
1 - Contactor position ind icator l ight 
1 - Drawout ( racking) mechanism 

RVSATNR - Reduced Voltage, 
Synchronous ( Brush Type), Auto­
transformer, Non-Reversing Starter 
conta in ing  the fol lowing components : 

1 - 360A 3-pole d rawout contactor 
2 - 360A 3-pole stationary contactors 
3 - Power current l im it ing fuses 
1 - Auto-transformer with 50, 65 and 

80% voltage taps 
1 CD - Automatic transfer ti m ing relay 
1 - :Y.kVA control transformer with 2 

pr imary and 1 secondary current 
l i m it ing fuses 

1 CD - Master control relay (3NO and 
1 NC auxi l iary contacts) 

1 CD - Start / Stop pushbutton 
3 - Current transformers (or 1 -30) 
1 -Test switch & circuit  
1 - AC ammeter 
1 - DC am meter 
1 - Sol id  State Synchronizing and 

Protection System,  with DC exci­
ter tra nsformer 

1 - Field exciter 
1 CD - Incomplete sequence relay 
1 - Contactor position ind icator l ight 
1 - Drawout ( racking) mechanism 

CD ComtJonents which are functionally replaced when SAMMS·MV unit is used. 

FVSN R-Fu ll  Voltage, Brushless 
Synchronous, Non-Reversing Starter 
conta in ing  the fo l lowing components : 
1 - 360A 3-pole d rawout contactor 
3 - Power current l i m it ing fuses 
1 - Control transformer (sized per 

exciter rating) .  with 2 primary and 
1 secondary current l im it ing fuses 

1 CD - Master control relay (3NO and 
1 NC auxi l iary contacts) 

1 CD - Start / Stop pushbutton 
1 CD - 3-phase ambient compensated 

thermal overload relay 
1 CD - Externa l ly operated overload 

reset button 
3 - Cu rrent transformers (or 1 -30) 
1 - Test switch & circuit  
1 - DC (rectified s ingle-phase) power 

supply 
- Variable transformer for exciter­

field adjustment 
- Power factor relay (pu l lout pro-

tection)  
- AC ammeter (optional )  
- DC am meter (optional )  
- Exciter f ie ld appl ication t iming 

relay 
1 - Contactor position ind icator l ight 
1 - Drawout (racking) mechanism 
1 CD - Incomplete sequence relay 
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MVC Specifications Checklist 

• Enclosure 

D NEMA 1 D N EMA 1 Gasketed 

D N E MA 2 D NEMA 1 2  

D NEMA 3R D Walk- In 

D Non-Walk- In  

• Power Supply 

D 2300V D 4160V D Other 

___ Hz, ___ Phase, ___ Wire 

• Incoming Feeders 

Cable S ize __ , # Per Phase __ 

D Top Entry D Bottom Entry 

D Sh ielded D Non-Shielded 

D Bus Transition or Bus Duct 

Lug Type, __________ _ 

• Main Disconnect 

Type __ 

Rating  __ 

D Fused D Non-Fused 

D None Requ ired 

• Bus 

20 

Horizontal Ma in  Bus Amps:  

D 600 D 1 00o D 1 200 

D 2000 D 30oo 

Materia l :  D Copper D Alum.  

D Tin-Plated D S i lver-Plated 

G round Bus: 

D 600 Amp Copper D Other 

D None Requ i red 

• load Cables 

D Top Entry D Bottom Entry 

Lug Type __ 

• Termi nal Blocks And Wiring 

D Fixed-Mounted D Pul l -Apart 

D Clamp-Type D Screw-Type 

D AWM Control Wire (Standard) 

D SIS Control Wire 

Wire-Markers : D Yes D No 

Wires Marked At :  D One End 

D Both Ends 

D Adhesive Type D Sleeve-Type 

Optional Devices 

• Metering ( Incoming):  

D VM D AM D WH M  

D AM I V M  Selector Switch 

D Panel-Type D SWBD-Type 

D CT's D VT's 

D Surge  Arrestor 

D Surge Capacitor 

D Other _________ _ 

• Starter Accessories: 

CPT D :Y. KVA (STD) D 1Y> KVA 

0 2KVA 0 2'h KVA 0 3% KVA 

D 1 1 5V AC Secondary 

D 230V AC Secondary 

D Power Factor Correction Capacitors 

S ize : ___________ _ 

D AM D VM D AMS D VMS 

Other ___________ _ 

D Blown-Fuse Trip Bar 

• Protective Relaying : 

For Motor Overload Protection : 

D 3UA (OLR) (STD) 

D Static M u ltifun ction (specify type) 

O SAMMS-MV 

Other Current Relays : 

D Ground Fau lt D Phase Unbalance 

D Open Phase/Phase Reversal 

D Overcurrent: D Timed D lnst. 

D Neg.  Sequence D D ifferential 

Voltage Relays : 

D Undervoltage D Phase Reversal 

D Phase Sequence D Phase 

U n balance 

D Other __________ _ 

Relays to Be :  

D Industria l  Class D Switchgear 

Class 

M iscel laneous: 

D Pi lot Lights D Red D G reen 

D Push button D Selector Switch 

·�. 
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Medium Voltage Control lers - Series 81  000™ 

G u id e  Form S pecif icat ions 
This  specification covers the  design, 
manufacture, assembly and testing of 
(5000) (7200) volt c lass E2 control lers. 
These control lers shal l  be provided 
complete as specified herein, and shal l  
be Siemens Series 81000 or Eng ineer­
approved equal .  

1. Codes and Standards 
A. This equipment wi l l  be designed 
and constructed in  accordance with 
appl icable sections of N EMA, ANSI,  
and The National  E lectrical  Code. 
Additional ly, the control lers will com­
ply with the requirements of UL  347 
and shal l  bear the UL label whenever 
possible .  

I I .  General Structural Requirements 
A. Each control ler l ineup shal l  consist 
of one or more freestanding vertical  
sections and shal l  be so designed as 
to al low additions of individual starters 
and I or vertical sections in the fie ld .  

B. Individual vertical sections wi l l  be 
capable of up to 3-high mounting of 
drawout contactor assembl ies. 

C.  Each section wi l l  be fabricated from 
min imum 1 1 -gauge steel  for the frame, 
and min imum 1 2-gauge construction 
for a l l  doors. Typical dimensions wi l l  
be 90 in .  (229 mm)  h igh,  36 in .  (914 
mm) wide and 36 in. (914 mm) deep. 

D.  Al l  sections wi l l  be dead front con­
struction and wil l  util ize sheet steel 
barriers for isolation of the power bus 
compartments from the drawout con­
tactor area. A sliding shutter mecha­
nism shall act automatical ly to cover 
the l ine  side stab connections whenev­
er the contactor is racked off the bus. 
The rear of each section shal l  be pro­
vided with a two-piece removable 
barrier for ease of access. 

I l l .  Power Bus 
A. A continuous 3-phase horizonta l 
power bus wi l l  extend the entire 
length of eac h  l ineup.  H o rizontal bus 
rating wi l l  be as deta i led on the at­
tached MVC checksheet. 

B. Each vertical section housing a 
drawout contactor or fuse carriage wi l l  
a lso be provided with a fu l l -height 
copper vertical bus rated 360, 540, or  
720 amps continuous. Bus plating wi l l  
be the same as that provided for the 
horizontal power bus.  

C.  A continuous horizontal ground bus 
wi l l  be provided when specified on 
purchaser's drawi ngs. This bus wil l  be 
copper with a m i n i m u m  rating of 600 
amps.  

D.  Al l  power bus wi l l  be read i ly acces­
sible from the front. 

IV. Incoming Line Compartment 
A. Each med i u m  voltage control l ineup 
wi l l  be provided with a n  incoming l ine 
compartment for termination of pr i ­
mary power feeder cables.  This sec­
tion will be as detai led on attached 
checksheet. 

B. Add itional incoming service detai ls 
plus incoming m etering and I or relay­
ing requirements will be as detai led on 
attached documents and drawings. 

V. Enclosure Type 
A. Enclosure type wil l  be as specified 
on the attached MVC checksheet. 

VI. Controller Assemblies 
A. Each control ler shal l  consist of a 
mag netical ly held contactor, pr imary 
fuses for short c i rcuit protection, and 
an overload relay for motor overload 
protection .  The overload relay should 
provide running sing le-phase protec­
tion and an isolated NO alarm contact. 
The overload relay should be Siemens 
type 3UA (OLR) or approved equal .  

B. The control ler  assembly wi l l  inc lude 
both l ine  and load side stab fingers, 
thereby al lowing the complete remov­
al  of the drawout un it without dis­
connecting any power cabl ing.  

C.  The min imum short c ircu it rating of 
the fused assembly wi l l  be 50kA sym­
m etrical I 80kA asymmetrica l .  The 
primary protective fuses should be 
ANSI c lass "R" (class "X" for 57X size) 
for m otor starting duty, and class "E" 
for transformer or  capacitor feeder 
duty. All fuses shal l  have an interrupt­
ing rating of at least 80,000 amps 
asymmetrical .  Fuses shal l  be Siemens 
Type FM or  A720R or Eng ineer-ap­
proved equal .  

D.  Al l  contactors wil l  util ize a vacu u m  
m a i n  contact design t o  insure extend­
ed operating l ife. M i n i m u m  electrical 
l ife of main contacts wi l l  be 250,000 
operations. 

E .  A control power transformer will be 
provided with each control ler to pro­
vide sing le-phase power for the con­
tactor hold ing coi l  and other auxi l ia ry 
devices as specified.  The CPT second­
ary wi l l  be rated 1 1 5V AC. M i n i m u m  
transformer size w i l l  b e  
750 VA, a n d  each CPT wil l  be provided 
with two primary current-l im iting 
fuses. 

F. An electrical interlock will be provid­
ed to automatical ly open the CPT 

secondary whenever the contactor is 
racked out. 

G. The racking mechanism for each 
control ler  shal l  be so designed such 
that it is impossible to rack  the draw­
out carriage on or off the bus un less 
the contactor is either de-energ ized, or 
open. L ikewise, the mechanism must 
prevent opening of the compartment 
door un less the d rawout carriage is 
withdrawn ( in  the OFF position) .  This 
operating handle must clearly indicate 
the ON and OFF positions of the con­
trol ler, and must be capable of being 
padlocked in  the OFF position.  

H .  As an added feature, each control ler  
sha l l  be provided with an externa l ly 
visible red indicating l ight which is 
i l l u minated whenever the contactor is 
racked onto the bus. 

J .  With in the door of each control ler  
compartment, a low voltage section 
wi l l  be provided. This low voltage 
compartment must have a separate 
door accessible from the front of the 
control ler, and must tota l ly isolate al l  
low voltage control c ircu itry from the 
h igh voltage compartment. Terminal  
blocks for termination of purchaser's 
low voltage control c i rcu its should be 
accessible in this compartment, as 
well as the overload relay and any 
other low voltage devices. Add itional­
ly, the low voltage compartment door 
wi l l  be provided with an external ly 
operable overload reset button.  

VII .  Equipment Finish 
A. All external control ler parts wil l  be 
properly cleaned and degreased be­
fore being provided with an electro­
statical ly appl ied ANSI-61 l ight gray 
polyester urethane fin ish.  Interior 
sheet steel wi l l  be painted i n  a s imi lar  
fashion,  or  wil l  be provided as heavy 
galvan ized construction for corrosion 
protection.  

VIII .  M iscellaneous 
A. Additional deta i ls are as shown on 
the attached "Med i u m  Voltage Con­
trol ler Checksheet" and additional 
drawings. 

21 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Siemens Advanced Motor Master System - SAMMS-MV™ 

Tech n ica l S pecif icat ions 
Control Power Specification 
Unit powered by 1 2.0 VAC 
( + 10%/ - 15%)  supply 

Power requirements : 4 VA 
Control Circu it i nputs and outputs are 
120 VAC ( + 10%/ - 15%) 
Maxim u m  output load ing al lowed for 
continuous operatio n :  
• Each output Energ ized - lOA 
• I nput Leakage Current - 5mA 
Frequency:  
50 Hz: + 4% /  - 5%, 60 Hz:  ± 5% 

Motor Control Specifications 
Inputs 
• 6 Pushbuttons 
• 4 Remote i nputs 

Outputs 
• Coil drivers - 3 (SAM MS-MVX), 

2 (SAMMS-MVE) 
• Light bars - 3 (SAMMS-MVX), 

2 (SAM MS-MVE) 
• 1 Alarm contact 

Diagnostics LEOs 
• Phase u n balance 
• I m pending trip 
• Overload trip 
• External  trip 
• Incomplete seq uence 
• G round fau lt 
• CPU fau lt 
• Ready 
• Light bar flashes (Timer t iming)  
• I m pending trip LED flashes (Motor 

Temperature warn ing)  
Overload trip LED flashes (Motor 
temperature too h igh)  

• CPU LED On (Momentary loss of 
voltage) 

• Overload test button/reset button 

Table 10 

Size Current Ranges 

H3A 1 8 - 72 

H3B 60 - 240 

H3C 1 92 - 400 

H6 320 - 720 

Control Circuits 
SAMMS-MVE : Seven preprogram med 
c i rcu its for control of FVNR machines, 
field selectable using Handheld Com­
m u n i cator. Also accepts one custom 
c ircu it downloaded from a personal  
computer. 

SAMMS-MVX : Accepts one standard 
or custom c i rcuit downloaded from a 
personal computer. 
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Software Configured Control Devices 
Timers :  4 
Tim ing range :  Timers 1 & 2 :  

0 - 200 seconds 
selectable 
Timer 3 :  

Timer 
auxi l iary 
contacts : 
Software 
Control 

1 second fixed va lue 
Timer 4 :  
30  seconds - fixed 
va lue 
Software i nstantane­
ous contacts and 
t imed contacts 

Relays : 8 (Software) 
Auxi l iary Software instantane-
contacts : ous contact 
ACCESS local area network 
compatib le .  
Loss of voltage ridethrough t ime 
period : 1 second (SAM MS-MVX only) 

Overload Specifications 
Overload Overload classes 2 
c lasses:  through 23 with one 

second increments. 
Trip Tripping time at 6 X 
characteristics : I FLC equals 95% 

( + 5% I - 1 0%) of the 
overload class. 
Tripping at 1 .5 X I F LC 
with in  2 minutes for 
warm condition for a l l  
c lasses. 

Tripping 1 . 1  + 0.05 - 0.00 X 
threshold : I FLC for motors with 

1 .00 service factors 
and 1 .2 + 0.05 - 0.00 
X I FLC for motors with 
1 . 1 5  service factor. 

Mechanical Jam Protection (SAMMS­
MVX only) 
Sudden increase to twice the va lue of 
the motor running current and exceed­
ing 200% of I F LC in  360 m i l l iseconds. 

Loss of Load Protection (SAMMS­
MVX only) 
Sudden decrease to 50% of motor 
running current in 360 mi l l iseconds. 

Process Current Warning (SAMMS­
MVX on ly) 
Settable from 0 to 100% of I FLC 

Accuracy 

± 5% of overload trip curve va lues. 

Phase Unba lance Protection 
• Response t ime after 1 second 
• S h ifted trip threshold value  at 40% 

phase u n balance to 0.9 x I FLC 
Equipment Ground Fault Protection 
Pickup t ime : 1 second 
Pickup c urrent: 

Table 11 
Size 
H3A, H3B, H3C 

H6 

Statistical Data 
Elapsed Motor Running Time 
• X10 
• Range : 0.0 to 6553 (65,536 hours) 
• Unit increments: 1 0  hours 

Number of Motor Starts 
• X10 
• Range:  0.0 to 6553 (65,536 starts) 
• U n it increments : 1 0  operations 

Number of Overload Trips 
• Range :  0 to 9999 
• Increments: 1 trip 

Current Display 
Table 12 

Overload Relay 
Size 
H3A, H3B, H3C 

H6 

Current Increments 
in Amperes 
1 . 0  

2.0 

Alarm Contact (SAMMS-MVX Only) 
Alarm Contacts Configuration 
• N.C. } selectab le  • N.O.  

Alarm Contacts Functions 
• Any fu nction l isted below 
• I mpending Trip 
• Overload Trip 
• External Trip 
• Ground Fault 

Dimensions 
SAMMS-MV: 6.25- in .  ( 1 59 m m )  wide 

6.00- in .  ( 1 52 mm) h igh 
2 . 1 25-in.  (54 mm) deep 

Handheld Commun icator: 
3 . 15- in .  (80 m m )  wide 
5.7- in.  ( 145 mm) high 
1 .37-in .  (35 mm) deep 

Environments 
Operating tem perature range:  - 25° to 
+ 7ooc 
Storage Temperature : - 40° to + 85°C 
Relative H u midity: 5 to 95% non­
condensing 
Altitud e :  6600 ft. 
Vibration : 5 g's at a frequency range of 
1 0  to 60 hertz. 
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Siemens Advanced Motor Master System - SAMMS-MV™ 

G u ide Form S pecif icat ions 
T h e  fol lowing specification m a y  b e  
added t o  the appropriate section of 
motor control equipment specifica­
tions to guarantee that important 
features and functions of the SAMMS­
MVTM system are provided.  

Each medium voltage motor control ler 
shal l  be provided with a microproces­
sor-based motor control and protec­
tion device. Motor protection shal l  be 
based on the calculated temperature 
of the motor windings and rotor as a 
function of the motor RMS current and 
the motor winding and rotor cool ing 
and heating t ime consta nts. The min i ­
m u m  acceptable accuracy level for 
overload protection shal l  be plus or 
minus 5% d u ring motor starting and 
running cond itions. The following 
motor protection features sha l l  be 
provided : 

• Flexib i l ity to change the motor 
protection settings without replac­
ing heater e lements. 

• El iminate nu isance tripping by 
a l lowing the maxim u m  nu mber of 
motor starts without damage to the 
motor insulation .  

• Motor lockout on thermal overload 
trip. 

• Ground fau lt protection. 

• Accurate protection for the rotor of 
medium voltag e machines. 

• Phase loss and phase unbalance 
protection.  

• Impending tr ip a larm.  

• Choice of Class 2 through 23 ( in  
one second increments) overload 
protection c u rves to match the 
motor characteristics and provide 
sta l l  protection. 

• (Optional)  Process current ( load 
current) a larm.  

• (Optional)  Mechanica l  jam 
protection.  

• (Optional )  Undercurrent I loss of 
load protection or a larm.  

The device shal l  offer prog rammable 
control logic.  Local control devices 
such as t imers, control relays, push­
buttons and selector switches are 
replaced by software and the standard 
pushbuttons and l ights on the device 
control panel .  

Diag nostic LED's shal l  provide visual  
status of the condition of the control ler  
and the motor inc lud ing current phase 
unbalance, impending overload trip, 
overload trip, external trip, incomplete 
sequence, CPU fai l u re, ready (control 
power) and ground fau lt. A reset I test 
button shal l  be provided to a l low 
resetting and testing of the overload 
function as well  as testing the control 
panel LEOs. 

Statistical motor data inc lud ing the 
e lapsed motor running t ime, nu mber 
of starts and nu mber of overload trips, 
are stored in the microprocessor's 
memory and are d isplayed using the 
hand-held communicator. The hand­
held communicator can a lso be used 
as an amp meter to d isplay the aver­
age phase cu rrent, or the average of 
a l l  three-phase motor cu rrents. 

The fol lowing optional features shal l  
be provided :  

• Voltage interrupt r ide through (up 
to one second) .  

• (Optional )  Capabi l ity to accept RTD 
i nputs. 

• Custom c i rcu it software : 
Inc lude an IBM compatible soft­
ware package to a l low devel­
opment of custom ized control 
c i rcu its from over seventy stan­
dard c ircu its and the abi l ity to 
download a control c ircu it and 
motor parameters in  the field.  

• Standard c i rcu it software : 
Inc lude an IBM compatible soft­
ware package to a l low selection 
of over forty sta ndard control 
circu its and the ab i l ity to down­
load the selected c ircuit and 
motor parameters in  the fie ld .  

• Backup software:  
I nc lude an IBM compatible soft­
ware package to a l low the exact 
motor parameters and control 
c i rcu its as orig ina l ly specified 
from the factory to be download­
ed into a spare SAM MS to back­
up m u lt iple appl ications in  the 
fie ld .  

• Provisions for communications to a 
host com puter or the power mon­
itor panel using the ACCESSTM local 
a rea network. 

• Convertib le N.O.  I N.C .  alarm con­
tact which can be prog rammed to 
ind icate impending trip, overload 
trip, external trip, g round fau lt trip, 
or any of the above . 

The m icroprocessor-based protection 
and control device shal l  be Siemens 
Advanced Motor Master System :  
SAMMS-MVE, SAM MS-MVX o r  engi­
neer-approved eq ual .  
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