Application Note ANOOO1

MLTDRIVES

Automatic Generator Start utilizing the Power Star Inverter
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multiple sources as illustrated in the image below.
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Fig 1. lllustration of MPC system configuration.
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The purpose of this document is to provide an
insight into the functionality of the MLT Drives

Power Star inverter when it is configured to
automatically start a generator including hints on

operation maintenance and trouble shooting the
automatic generatatart.

This document provides detailed set up
information including safety guidelines on

operation and installation of a generator when
used with a Power Star Inverter and is intended
for use by certified technicians or electricians.

Standby generatorare varied in their operation
and design therefore this document only provides
an overview of the common designs and does not
provide any information on choosing or operating
a generator.

Background information

There are basically two types of generatghich

can be connected to variants of the Power Star
inverter which are a single phase generator which
can be operated solely with a Power Stahase
inverter. A three phase generator similarly can
only be operated with a Power Starpl3ase
machine in tk configurations illustrated in the

images below.
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Fig 2. lllustration of single phase AC input/output
connections for a single inverter module

The image illustrates connection of the generator
into Source B but the Power Star MPC can utilize
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both its 2 surce inputs for either the utility or a
generator. This configuration is solely for an
installation comprising a multnodule single

phase system connected to a single phase

generator. The-phase generator when connected
to a 3phase inverter is illustted in the third page
of this document.

Some generators can be easily configured to be
controlled by the MPC for automatic electric start
whilst other require addition of extra circuitry to
facilitate this. If the generator is to be controlled
by the MPCthe Generator Start Output on rear
panel or the optional IO Extender interface of the
Control Box.
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Fig 3. lllustration of 3phase AC input/output
connections.

Generator start mechanism

Most commercial generators haae ignition

system similar to that of an automobile. The basic
structure of this system consists of a three
terminal switch which can exist in the following
states which are:

OFF STATE

ON STATE  (Colil 'Source X")

START STATE(Crank 'Source X')

During the transition between ti@N and the
START state the two switches will both be
closed.

Generator
Battery Supply

L * l
B) |C

oll "ON Crank "Start'

Fig 4. lllustration of ignition system

The 3 states are self evident with the start state
being similar the state when a car ignition system
cranks and similarlyn the Power Star this is used
to crank the generator.

Some generator systems are capable of
automatically self starting and the difference
between the off and on state is a simple toggle
switch which automatically turns on and cranks
the generator.

The MLT Drives Power Star inverter is capable of
starting a generator using either of the two
methodologies outlined above. It uses 2 normally
open internal relays which are configurable and
accessible to be used either for starting Souce 'X'
or the dual ole of initially starting the Source 'X'
and then cranking Source 'X'. The procedure to be
followed when configuring these relays is
outlined on page 6. In order to be able to access
these functions the generator sends a control
signal through either theeg start plug on the rear
panel or the auxiliary relays which are found on
the 10 side card of the inverter.

The Energy Drive inverter's posses an ON state
relay which is deenergized if the generator is run
for a set time. The wide range of starting
meclanisms and difference’'s in MLT drives
inverter models necessitates classification
between the different models. There are two basic
start mechanisms which both require the use of
two additional relays which are not supplied by
MLT.
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It is important to notethat is only possible to
automatically start generators which possess an
electric start mechanism. In most instances a
generator which utilize ananual choke in the
starting mechanism are not configurable in the
manner outlined in this document.

Gen Start wiring

The first configuration that we will discuss is the
configuration of a Power Star which possesses an
external I/O card. The external /0 card can be
accessed via the inverter Control Box side panel
and is illustrated in Fig 5.a. In Fig 5.b a clage

of the relevant connector with the plug removed
illustrating the different relays from3a.

If your particular machine has an /O extender
card you have access to 3 relays which enables
you to program the start or crank functions on
either of the relay. It is not necessary to use a
timer relay therefore a standard automotive relay
with a current rating greater than 5A (or as
required by your generator). The schematics to
illustrate this configuration is shown Kppendix

! r I ON2

it A

Fig 5.a and 5.b illustraig the 1O extender
card and close up of relay plug

The second configuration is utilized for units
which only possess a Gen Start plug which is
usually located on the rear panel close to the heat
sink. An illustration of this plug is shown in the
image béow.

Figure 6. lllustration of Gen Start plug

This plug is utilized in conjunction with &N

timer relay to ensure that the generator is started
accordingly. The time reference that is set on the
timer is specific to the crank time required by the
gererator. How everything is wired to the Power
Star bypass plug is illustrated in Appendix B. An
illustration of the actual ignition switch is
illustrated in Fig 7. to give an indication of how a
generator switch mechanism looks with three
terminals.

() Generator
Battery Supply

T

B) I ©)

Coil “ON" Crank “Start”
Fig.7 Illustration of Generator Switch terminals

(example only)

The illustration only gives an indication of
possible configuration, it is important to utilize
the services of an electrician to cater for
differences in generator starting mechanism
design. Adndicated earlier there are three
possible states:

A OFF STATE
B: ON STATE  (Call 'Source X")
C: START STATE(Crank 'Source X')
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Overview of Set Points
associated with generator
start.

The following procedure should be followed

when configuring you geerator from the inverter
control panel. These settings are accessed via the
Menu tree in System Setup as illustrated.

Main Menu

1. Fault Reset

Jate/Time Setup
7 Keypad Sefup |
3. System Setu F

Enter 4 Digit Code

— | Default 0001
4. Clear Summation Logs |

5. Clear Event Logs ]
5. EventLogs |

Fig 8. Table of Menu Tree to Access System Settings

After the system settings have been accessed
configure the following settings aacingly.

1. Configure the generat@OURCE SIZE
by changing either set point (SP )12 or 13
(Source X size) depending on which
source you have placed your generator.

2. Configure theSOURCE TYPEto Gen
from SP16 or SP17 (Src X type) which is
also dependent ohé which source input
you have placed the generator.

3. Define the maxXGENERATOR CRANK
TIME you require from SP 22 (Generator
Max Crank Time)

4. Define how you want to control generator
operation such as the main backup or
equalizing operation from SP2GEN
CONTROL). This set point is only useful
when utilizing two generator's (See
Appendix C for relevant set point
explanation).

5. Depending on which auxiliary relay you
are using configure relays to either start or
crank the inverter from SP138P139. A
machine wih an IO extender card with
the generator input in Source B for
example can have SP138 (Aux Relay
Function 1) set up as Start B and SP139
configured as Crank B(Generator B
Starter Crank. It is importamit to
enablethe crank relay when not utilizing

it. This would prevent the start relay from
operating optimally if it is solely used.

After this is done you should be able to
automatically start and operate your Gen Set . An
overview of all set points associated with your
Generator is illustrated in the telthat is found in
Appendix C of this document. If problems are
faced with generator automatic start and operation
the trouble shooting guide in Appendix D gives an
overview of common problems and how to correct
them.

In Appendix D there is an outline pfoblems that
might be faced that might cause improper
operation of your generator. These hints can be
used if your generator is not operating optimally.

Testing functionality of
generator start

After the appropriate procedure has been followed
in order to tesif the full functionality is available
the following procedure can be followed.

1. Access the Menu Tree and enter the
Functions Tab

2. Under the Functions tab seldttJN ANY
GENERATOR.

This should automatically start your generator. In
order to stop the geragor after the initial start the
following procedure should be followed.

1. TOGGLE ISOLATE the relevant source
input for the generator.

2. Atter this reenable the relevant source
for the generator in order to be able to
allow the generator to start automatigal
when needed. This is also done by
selectingTOGGLE ISOLATE which
reverts the relevant source input to the
ready condition.
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Appendix A: Gen Start

with 10.

Inverter IO
Card
Relays

Generator 12V

|+
iy T

< Battery Negative

< Battery Negative

_ Om:m.‘m»%o.. crank Ordinary m.r.:oao?m
switch replacement relay utilized to
maintain generator in

ON state

Ordinary automotive
relay utilized to
_ Generator ON switch'  mMaintain generator in
replacement

ON state (55.32.012
Electromechanica)

ommo:.nao:” wnooru”
Gen Start wth 10

Author: F Matinenga _Omﬁu_m._oﬂ.wc,o_ Rev: _9
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Al
Gen Start plug on
Om‘: Start piug inverter rear panel
on inverter rear
panel

T2M reiay configured
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Appendix B: Gen Start no
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Generator 12V
| battery

S Battery Negative

_ Generator crank
° _ switch replacement

_Omamas_. mw switch
& replacement

T2M (interval)
coil terminal

I

Standard

< Battery Negatve

car relay

for interval and time set
s equivalent to crank
time required

Ordinary automotive
relay utilized to
maintain generator in
ON state (55.32.0j012
Electromechanica)

Description:

Gen Start No I/

Stock #-
o

Author: F Mathenga _Uﬂm;maﬂ_un_n_ Rav: _n_
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Appendix C: Setup
Generator Options

up Generator and the primary
Generator becomes operational,
the system will revert to the
primary Generator at the next
appropriate time to swap
Generators. NOTE: For a grid
connected system, this setting is «
no relevance.

SP Name Description Default -
No values 027  Gen Start Generator Start Inverter Load: Thi 80%/Phs
- Inv Load  setting determines the staatbne
SP12 SrcA Source A/B total kVA capacity. 8 kVA inverter per phase load level,
Size Must not be more than the total which a generator will
SP13 SrcB kVA of the I_nverter Modules_ 8 kVA automatically start ahthen
Size connected in parallel, e.g. Single connect. This set point is measure
Phase system W't.h one module 8 as a percentage with respect to tr
kVA maximum, with two modules rated per phase capacity
16 kVA, etc. A
- 028  Gen Start Generator Start Load Period: The 120 sec
SP16 SrcA Defines S_ource A/B type, there ar UTIL Load integration delay before a
Type three settings: Period generator is started and brought ¢
UTIL = Utility Supply (Grid). Also line due to a high kad level on the
use this setting for a manually inverter. This timer is modified by
started and stopped generator. the over load error and SP29.
GEN = Generator, use this settinc 029 Gen Start Generator Start Timer Gain: The 1.5
if the generator is to be controlled Timer 6Generator Star sec/%
by the MPC. Gain (SP28) is modified by this value.
NONEi Use this setting if there is The delay before a generator
no Source A/B connects autonti@ally shortens by
how far the load set point (SP27)
SP17 _SrrceB UTIL exceeded.
JE . 030 Low Batt  Low Battery Generator Start Volts 1.95V
SP20  Max Maximum Cold Start Attempts 0 Gen Start This set point determines the
Cold Source A/B Wh'.Ch is the ”“mbef ¢ standalone low battery voltage
Start At attempts tha; will be made to brin level per cell at which a generator
Src A Source A online before the contro will automatically stet and
SP21 Max reports a fadl Set to 0 (zero) if the 3 connect. NB: This set point is not
Cold Source is a grid, i.e. the control temperature compensated.
Start At will continuously try to bring this —
SrcB source online. 031 LowBatt Low Battery Start Period: Ifthe 120 sec
Start 6Low Battery Ge
SP22 Generator Generator Maximum Crank Time: 00mO04s Period Vol tsdé (SP030)
Max This is the maximum time that a point determines the integration
Crank generator startewill be cranked. time for which the low biery
Time Cranking will terminate 1 second condition must exist before a
after the generator voltage is generator is automatically
within specification. connected.
SP23 Gen For a MPC system where both EQUL 032 LowBatt Low Battery Timer Gain: Thisis 5
Control Source A and Source B are Timer the timer modifier associated with sec/mV
generators, this setting defines th: Gain 6Low Battery St
Generator control configuration of A generator will start and connect
the Generators. In the EQUL earlier tharthe preset time when
configuration, the system will batteries are severely low.
select which Generator to start 033 Gen Generator Reverse Power Limit:  10%
based on the cu Reverse  When a generator is online, this s
run-hours in an attempt to equaliz Pwr point governs the maximum
the rurhours. In the BACK A Limit amount of reverse power that the
(Backup A) or BACK B (Backup generator will tolerate before
B). con_flguratlon, the system will shutting dowm with a Reverse
primarily use one source, howeve Power Fault. This set point is
in the event of a failure; the systel expressed as a percentage of the
will resort to the bacm_p nominal rating per phase of
Generator. If B.ACK Als selected, Generator A or Generator B. This
Generator A will be the baelip ) set point does not apply to the grii
Gener_ator and Generator B will bt supply inputs on grid connected
the primary Generator. If BACK B systems.
is selected, Generator B Wie the
backup Generator and Generator 034  Gen Qmeratqr Reverse Power Fault 10 sec
Awill be the primary Generator. If Reverse  Time: This set point is the
the system is running on the back Pwr Flt integration time before a generatc
ANO0001_Automatic Generator start utilising the Power Star Inverter(Rev 2).doc Page7 of 11
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Time will fault with the detection of capacity of the inverter that the
reverse power. If a separate control will commit to battery
generator control unit is installed, charging before a generator can k
this set point is not used. This set stopped. This set point must be
point is used when the poweito smaller than the Inverteri@arge
the generator exceeds the Maximum set point (SP125)
Ge_nerator Reverse Power Limit s SP47 SrcA This setting defines the maximum 111%
point (SP33). High percentage that Source A can go

035 Gen Generator Warm Up Time: When 10 sec \olts above the System Nominal \Voltag

Warm Up the generator starts, a warm up (SP10) before the control will

Time time is required before a load disconnect Source A and report a
maybe applied. This set point "Source A High Voltagefault. If
determines the minimumast idle Source Alis a utility (as for a MPC
delay time before the generator is system), it will automatically
connected on line. This set point reconnect when Source A is withit
does not apply to the grid supply normal operating range and the
inputs on MPC systems. 'Utility Detect Time' has expired.

036  Gen Cool Generator Cool Down Time: Once 10 sec SP48 SrcA This setting defines the minimum 89%

Down a generator is disconnected from Low percentage that Soze A can go

Time load, it typically requies a cool \olts below the System Nominal Voltag
down period. This is especially (SP10) before the control will
important with turbo charged disconnect Source A and report a
diesel generators. View generator "Source A Low Voltage" fault. If
documentation for the Source Alis a utility (as for a MPC
recommended period. system), it will reconnect when

037 Gen Min  Generator Minimum Up Time: 15 50“'0? Ais within ”O”T‘a'. .

UP Time  Once a generator is started, it minutes operating range artile 'Utility
should typically rurfor a Detect Time' (SP59) has expired.
minimum period on load before SP49 SrcA This setting defines the frequency 3.0Hz
being stopped. This ensures ever Low Freq offset from the System Nominal
mechanical wear and stress on Offset Frequency (SP11) that Source A
parts. This can also be used to can deviate bef
avoid short starstop cycles. This Frequency Faul't
setting indicates the minimum Source Alis a utilityit will
generator run period before it may reconnect when Source A is withit
be turned off by theantrol normal operating range and the
system. 'Utility Detect Time' has expired.

038 Src Source Timed Start: This setting i 168 SP50 SrcA This setting defines the frequency 3.0Hz

Timed the time after which the generator Hours High offset from the System Nominal

Start is automatically started and Freq Frequency (SP11) that Source A
brought on line to run for the Offset candeviatefeor e a O HI
minimum run time (SP37). Settinc Frequency Faul't
to 00:00 will negate the auto start Source Ais a utility, it will

039 Gen Stop Generator Stop Minimum Site 70% reconnect whgn Source Ais withir

Min Site  Load: The generator loading per ,”Ofr."a' operating r{:mge and_the

Load phase must be below this set poir Utility Detect Time' has expired.
before the generator is stopped. SP51 SrcB This setting defines the maximum 111%
This set point is measured as a pt High percentage th&ource B can go
phase percentage with respect to \olts above the System Nominal \oltag
the inverter capacity (SP104) (SP10) before the control will

040 Gen Stop Generator Stop Minimum-Bhase 50% disconnect Source B a‘f‘d reporta

Min 3Ph  Site Load: The generator total Source B High Voltage” fault. If

Load loading must be below this set Source Bis a utility, itwill
point before the generator is reconnect whe_n Source B is withil
stopped. This set point is measuri pormal operatlng r'ange anq the
as a percentage with respect to tt Utility Deted Time' has expired.
total inverter capacity (SP1p4 SP52 SrcB This setting defines the minimum 89%

042  GenStop Generator Stop Average Period: 120 sec Low percentage that Source B can go

Avg This set point is the integration Volts below the System Nominal yoltag

Period time for all the generator stopping (SP10) before the control will
decisions. All conditions must be disconnect Source B and report a
maintained for this time before the Ssoczjl:'(r:(;eBBi;_ZJV:ili\t/Slt?g\ﬁll fault. If
generator Is stopp.ec'i. reconnect when Source B is withil

044 G-;-zn Stop Generator stc_)p Minimum Inverter 30% per normal operating range and the

Min Inv Charge: This is the minimum Phase 'Utility Detect Time' has expired.

Chg percentage of the rated per phase
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SP53

Src B
Low Freq
Offset

This setting defines the frequency
offset from the System Nominal
Frequency (SP11) that Source B
candevih e before a
Frequency Faul't
Source B is a utility, it will
reconnect when Source B is withil
normal operating range and the
'Utility Detect Time' has expired.

3Hz 140 Aux
Relay 3

Func

This auxiliary relay can be set up Smart
for 1 out of 11 functions (See Load A
function options from Aux Relay 1

above)

SP54

Src B
High
Freq
Offset

This setting defines the frequency
offsetfrom the System Nominal
Frequency (SP11) that Source B
can deviate bef
Frequency Faul't
Source B is a utility, it will
reconnect when Source B is withil
normal operating range and the
'Utility Detect Time' has expired.

3Hz

SP56

Src Fault
Tolerance

Depicts the source voltage
tolerance percentage from the
nominal system voltage that can t
tolerated for 3ms before the sourc
is taken off line with a Src Fault
Tolerance fault shown

30%

060

Gen Start
Time

Generator Start Time: This the
time after the utility has failed and
the respective source is 'BAD' afte
which the backup generator is
started. When this setting is
enabled the generator will not
automatically stop. To disable thi
setting set the time to 00:00.

0

111

Inv
Tracks
Src \Volts

Inverter Tracks Source \olts: If se
to YES, the inverter will track to
the external source voltage when
in parallel mode, otherwise it will
track to the internal reference
voltage, System Nominal \Voltage
(SP10).

NO

138

Aux
Relay 1
Func

This auxiliary relay can be set up
for 1 out of 11 functions:

0 = Smart Load A

1 =Smart Load B

2 = Smart Load C

3 = RF Controlled Smart Loads
4 = Fault Alarm Output

5 = Start A (Coil)

6 = Start B (Coil)

7 = External Inverter Fan Control
8 = External Solar Ray

9 = Generator A Starter (Crank)
10 = Generator B Starter (Crank)

Start A
(Run
Signal
for Gen

139

Aux
Relay 2
Func

This auxiliary relay can be set up
for 1 out of 11 functions (See
function options from Aux Relay 1
above)

Start B
(Run
Signal
for Gen
B)
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