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Technical and Financial Requirements for Multiplication Power Station (%500-%300)

The innovative power station is a complete unit with all its components. Some
components are newly invented, and others use parts from other
manufacturers. This is the norm in industry, and there is no need to refer to the
names of any parts we used to build the station, although we shall use the
specifications of such brand-name parts since we are using them as part of the
station operation.



foram /

Question no “1”

Have the performance

tests of the station
components been
conducted according
to international
standards and norms?
What are they with
numbers?

Answer in English

. Yes. BS EN 60034-1: 2010 Section 9.1

The electric motor, the kinetic energy
source, is the new addition to the plant.
It has undergone rigorous testing to
ensure it can operate effectively under
varying pressures and temperatures for
more than four consecutive months.

All the station components are of
European make and were tested by their
respective manufacturers. The station
has also been tested under 45°C
temperatures for four months without
any interruptions to test the efficiency
of the coil insulation while carrying 100%
of its capacity. Additionally, the station
was tested for its ability to maintain
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speed with sudden Changes in loads to
ensure its resistance to sudden load
variations. The remaining components
are of international make and are
sourced from reputable companies that
guarantee their product quality.

We can confirm that the station has
undergone thorough testing within
international standards using the
European Code of Operation testing.
The station has worked continuously at a
high temperature of 45 degrees for four
months and has been subject to
pressure changes from high to low. The
tests have shown that the station works
efficiently and produces the targeted
power with no operational hazards.

BS EN 60034-1: 2010 Section 9.1



Question no “2”
Was the stability of the generator and

Motor when loading studied? Please attach

details if available.

Indeed, here is the revised text:

We have attached photos of the
power meter readings and reading
tables for your reference.
Additionally, we will send you a video
of the tests conducted on the
generator, including power and
voltage readings under high and low
pressure. We would also like to inform
you that the generator has
successfully passed the following
tests:

- Insulation Resistance
- Winding Resistance

- Vibration

- No-Load Losses
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. Insulation Resistance

-Winding Resistance
-Vibration

-No-Load Losses

-Residual Voltage (Self-
Exciting Machines)

-Voltage Unbalance

-Phase Sequence

-High Voltage AC Breakdown
-PMG voltage level and balance
check

-No-load voltage regulation
check



Question no “3"

How pure is the sine wave of current

and voltage concerning (Pure sine
wave)?

- Residual Voltage (Self-Exciting
Machines)

- Voltage Unbalance

- Phase Sequence

- High Voltage AC Breakdown

- PMG voltage level and balance check
- No-load voltage regulation check

- Control system function check

Voltages are generated from the
generator with a pure wave and
constant frequency, and this is
because of the efficiency of the
generator and the stability of the
existing engine that allows the
generator. The sine wave generator is
entirely intact.

But sometimes, a reactive wave
comes back from the loads that have
files or capacitors, and this can also
be dealt with and disposed of by

-Control system function
check
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Question no “4”
Have you been studying and putting
protections in place against harmonics
that might affect the engine and
generator and lead to damage,
especially the odd ones? Please mention
the protection.

Question no “5”
From the nominal specifications, the
output voltage of 400V / Ph
Please add the other nominal data with
both connection delta and star (U, I); IP,
COS ( @); rpm, cl; IP; weight (kg); Basic
impulse insulation level (BIL kV); also,

installing appropriate filters or filters
to get rid of them completely.

The station has an intelligent drive
unit and shunt Active filters to
suppress the odd harmonics.

The voltage is 400 V, and 230V,
P.F.is 0.8, current 1800 A,

The, RPM is 1500,

For BIL KV, parts are installed on the
generator electrodes, feeding the
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please mention the efficiency of the loads to absorb these external el olnoiod Jlooll duieall
generator (station). hazards. dwojJl ol
Question no “6”
Can the same generator operate at 50 Depending on the requirement, it can JAJg ulddniodl e aodey
Hz and 60 Hz when needed, or does each work on both generators, 50 or 60 h Maadl gudi Gle Joe i by
working frequency require a separate and 50/60 HZ at the same generator. 50 or 60 h, 50/60 HZ

?7generator and a separate set
Question no “7"
Have the necessary tests been Please refer to the answer to JIgudl 4y egodl cL I
performed on the generator, no-load qguestion no 2 L_,illJI
test, open circuit, loading test, short-
circuit test, and the bound motor
according to international norms? What
are the
Results

Question no “8™

Is it possible to connect the generator in Yes, through a synchronizing system, Jgoljll pUaj JU5 (o . poj
parallel with another generator compatible it takes a minute or even less. .Jbi Lo gf ddud) §peiuug
with it to work in the event of its exit from

working so that there is no interruption in

the feeding of the loads connected with the



station, and is it possible to work with the
alternating system for generators in case
of need?

Question no “9”

The following is mentioned in the nominal This never happens in our station gl Wibowo o T.xgi WAGLYNINEY)

specifications of the generator:

Max over speed: 2250 RPM for 2 minutes.

This protects the generator, but the
increase in speed is related to the

frequency, and this will damage the loads,
(a change in the output). Have specific
protections been put in place so that the
loads will not be affected and burned? How
was this problem solved (if it happened) in

your station system?
Question no “10™

What is the efficiency of the motor that will

be connected to the station, where it is

stated that motor input = 260 KW? Please,

in this case, mention the output of the

motor, as the other rest nominal data on

because a motor controls the speed
through the gearbox, and there is a
limit for speeds from 1470 rpm up to
1530 rpm. If anything is out of this
limit, the drive unit will shut down the
station if it is not possible to adjust it
immediately and to be within this
limit.

Our motor is not like conventional
motors. The SPRAM innovative motor
is different as it creates rotating
twisting, which can drive the
alternator to generate 495% of the
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the motor nameplate nominal data with
both connection delta and star (U, I); IP,
COS( @1); rpm, cl; IP; weight (kg); Basic
impulse insulation level (BIL kV);

Question no “11"

Please mention the Power Triangle data P,
Q, S, and P.F. for the generator.

Question no “127
Please attach the equipment LAYOUT for
the station

Question no “13™

If linking generators and stations in parallel
Is possible, please attach another LAYOUT
in a separate paper.

electrical power consumed by the
motor. So, with a free power of 395%,
we have it ready to supply load.

P is real power =VI cos®
cos®=0.8

Q reactive power =VI sin@
sin@=0.6

S Apparent power =VI
P=400x1800x0.8-567 KW.
Q-400x1800x0.6=432 KW,
S=400x1800 =720 KW

We can do this in a later stage since it
Is related to the innovation

The new in the SPRAM station is the
electric motor, except that all that is
done with it in generators is applied
to the same station by linking multiple
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P is real power =VI cos®
cos@®=0.8

Q reactive power =VI sin@
sin@=0.6

S Apparent power =VI
P=400x1800x0.8-567 KW.
Q-400x1800x0.6=432 KW,
S=400x1800 =720 KW
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Question no “14”

What are the different electrical energies

that the plant can generate (according to

Figure 8 of the theoretical foundations for
generating electricity WBPS1 100)?

Question no “15"

What is the method(s)of grounding used in
the station - in general- and in particular
for the generator to achieve the grounding
purpose

generators in parallel, distributing
loads on more than one generator, or
entering a generator into a group or
generator exit all of these things are
typical. There is nowhere the station
belongs.

In the case of SPRAM, the station can
generate 1250 kw per hour
continuously for 24/h daily.

This grounding aims to bond all
electrical components and transfer
switches to minimize the possibility of
uncommon current flow causing a
power outage, equipment damage, or
personnel injuries.
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Question no “16™

Thermal protection for the generator

stator winding may be provided for

generator overload

Most generators have several
temperature sensors to monitor the
stator winding temperature.

These sensors are usually resistance
temperature detectors (RTD)or
thermocouples TC.

These sensors are used to monitor
the stator winding continuously
The sensors may be connected for
alarm purposes.

In some applications, current
measurement is combined with a

timing function to establish a thermal

Image of the stator winding
temperature.

What about your generator stator

thermal protection? Please specify

Question no “17"

Yes, all these types of sensors and
alarm connected.

BS5000, VDE 0530, NEMA MG1-32,
IEC34, CSA C22.2-100 andAS1359.
Also, through the internet, all
performances of the generator with
warnings could be monitored
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Do you use an advanced differential relay
commonly used as the primary protection
for phase faults of the generator stator? Or
do you use any other advanced technology
to protect

Question no “18”

What is the procedure you have used to
protect the generator from the unbalanced
fluxes, which may cause rotor vibration that
can quickly damage the machine; also,
unbalanced motor winding and rotor body
temperatures caused by uneven rotor
winding currents can cause similar.

Have you also used a voltage relay to detect
damaging vibrations? A ground fault
produced overvoltage in the field winding.
Question no “19”

When a synchronous generator loses
excitation, it will be overspeed and operate
as an induction generator, which causes
overheating of the stator winding and the
rotor within a short time.

leiog dulond) 645 dodAil 3og]
longitudinal differential relay
or relay (59N)

There are many types of protections:
longitudinal differential relay or relay
(59N)

The Smart Drive used in our station AM uol ol Yoo 082
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controls all these problems, and if
anything exceeds the limit, the station
Relay protection will be shut down.
also provides more protection from
overvoltage in the field winding
produced by a ground fault.

The Smart drive and other control SV golps Ul eyno ooy
oloaw @T SOVl pAadl Alaogg
g JJl LS-’@J Ml dcpudl 0ral

log cwlil ejadl &) aic &)1yl

el I

unit building will not allow for such
speed, which generates heat at the
stator winding, etc.
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What method have you applied to protect

your generator from any vibration that may
have occurred?
Question no “20"

Generator rotor currents can quickly cause ~ We utilize four negative sequence alw Olop0 4 ooniud Jou
a high, dangerous temperature because of  overcurrent relays to identify any JoJl (e oAl Al el
the harmful sequence components unbalanced load on the station that iy 20 M1 gjlgodl jue
produced by unbalanced currents. can lead to excessive rotor heating. Wl pauyg oo (o
What did you do to protect the machine These relays are also used to detect Joodl Wi e cauiusl Lol
from the negative sequence currents unbalanced load currents in motors. JB0y - Jgigadl o dujlgiall e
before their specific limits were reached? The relay can be employed for other O Jopadl plhaiuwl L;o.;l
applications, too, such as & Joo - :Jio s ol alduhll
unsymmetrical loads that increase S Jooudoud (o up JIlado
the negative sequence current, phase Jio gl glnoil - !
interruptions like a broken conductor,  aolg 0 Juuo - Jguudo Juwogo
failure on one or two poles of a oo gl ebls o Juind g
breaker or disconnect switch and - @lcdlg paoll ade Juoo
earth-fault detection in a solidly pUAj o yo il Uns (e wauiusll
earthed system. 098 Uo 4o

Question no “21"
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When a generator loses synchronism, the The drive system prevents such dolo) duolyo JJou iyl jlao
resulting high peak currents and off- incidents by imposing limits on each auogig Ulpoiadl JAJ dey g
frequency operation function. U el ac oy aodud! golgdl
cause winding stresses, pulsating torques, oy dcpudl glaj)l adoe) g9
and mechanical resonances that are .d8y y Al

potentially damaging to

the generator and turbine generator shaft.
How did you deal with these phenomena if
they happened in your generator(s)?
Question no “22"

Overexcitation of a generator will occur A temperature monitoring system is ol ds s oy plad xogy
whenever the ratio of the voltage to in place for all sensitive parts of the duw ! el jo Ul 102
frequency (volts/hertz) station, enabling the intelligent drive clpol sl azdlen oiyg :dnaodU
applied to the equipment terminals exceeds unit to take immediate action in case (0 jgall Jle Jouwo oudd uc
1.05 per unit (PU) on the generator base. of any abnormal condition. Jl lab .ausil osuall oaog Juod
Voltage/ Hz)-overexcitation can cause Additionally, there is a static negative SGC W U M 2 Juoe
severe generator overheating and eventual sequence relay SGC for added dulodl (o 2 jod
insulation breakdown. .protection

Did you protect your generator against this
phenomenon in case it happened? Please
describe

Question no “23"
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Overvoltage may also occur due to voltage
regulator failure not only because of the
exceeding permissible ratio limit (voltage to
frequency)

Have you provided your generator with an
advanced method or overvoltage Relays to
protect it from overvoltage due to that?
Question no “24"

The generator and the turbine are limited
in the degree of abnormal frequency
operation that can be tolerated.

How did you protect them from abnormal
frequency variations to guarantee more
stability to the set?

Question no “25”

When the protective relays detect an
internal fault or an abnormal operating
condition, they attempt to trip the
generator. At the same time, initiate the
breaker-failure timer; they will attempt to
trip the generator.

Yes, it is controlled by advanced
method

The frequency tolerance range is
limited to 2%, which means 49 to 51
Hz only. Anything beyond this limit is
not allowed.

In addition to the drive system
protection, a sensor and protection
system have already been installed on
the generator.
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If a breaker does not clear the fault or
abnormal condition in a specified time, the
timer will trip the necessary breakers to
remove the generator from the system.
Did you take into consideration the
necessary protection ?For this case, please
describe

Question no “26”

Operating errors, breaker head flashovers,
control circuit malfunctions, or a
combination of these

causes have resulted in generators being
accidentally energized while off-line.
When a generator is

energized from the power system (three-
phase source), it will accelerate like an
induction motor.

While the machine is accelerating, high
currents induced into the rotor can cause
significant damage in only a matter of
seconds.

We can detect it, but an automatic
.relay action can isolate it
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Detection protection is necessary to
protect the generator when it is offline.
What is the joint protection you used in
your generator to detect inadvertent
energizing?

Question no “27°

The current flowing to a fault within a
motor can vary significantly in magnitude.
The main factors that affect the magnitude
of fault currents are the source, motor
feeder, grounding impedance, the type of
fault (phase or ground), and its location in
the motor winding.

What did you apply to detect and protect
the motor faults caused by the above
factors and severe stator current faults?
Do you also use alarms in addition to
relays?

Question no “28”

The drive will take care of this, and
there is also a protection system at
the generator’s side.
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You mentioned in the nominal data of the This unit will be fixed inside a closed

station that the method of cooling for the area with air-conditioning to keep a

station WBPS1 1000 is (by air) temperature of not more than 28
degrees Celsius.

The question is: What is the minimum and

maximum operation temperature for the

air flows from outside to inside the cabinet,

which may reach from (-20°Cto 70 ° C)

depending on the weather on each land?

On the other hand, you mentioned that the
temperature inside the cabinet should not
exceed 25 C.

Please explain how to understand
compatibility between the two mentioned
saying (confliction).
Question no “29”

Our heavy-duty gearbox is built for
Let us propose that some fault happened to continuous use and features easy
the gearbox connected between the Motor maintenance and serviceability.
and the Alternator, which will create a
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problem for the station and may stop the uvg Ul 99 (o . poduwuodl

energy for the loads. Goyoll clned agyyny cguowll
Gload gi diluo @i clpol gi aal

What action should be taken (e.g., changing

the whole gearbox or maintenance with

spare parts), and how long will it take to

return to normal station operation?

That led us to return to item No. 8 in this
schedule (connection in parallel).
Question no “30”

What kind of motor are you using at the The motor is not a member of any S oy U oasduuod! &yoadl
station? known platoon of electric motors, but OB o0l o (peo Juno
DC, synchronizing, induced, reluctance it resembles an induction motor. Lo ubl J8Jg dogonll du pesll

Sl ool o J9sy
Question no “31”
It is essential to guarantee that the engine  The station has an advanced control W Jgus pla ddnaodl juodd

is running continuously in the station, so we system that monitors all variables o o J5 awdlpo s Jo au
should emphasize reasonable and adequate within the station and intervenes in 0929 dbaodl 0 Ulpoio Jo
engine protection. case of any malfunction. For instance, 0 Wo 5 Slab o Joau
if there is an issue with the load of the M Jood dooall yoyei db
station, it can operate at 120% of its Jooy Joell ernius lajlo
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Question no “32"
The availability of a fire alarm system.

Surge protection and surge protection

devices.

capacity for up to 5 minutes. During
this time, it will emit a flashing light
and sound from the control panel. If
the load is not resolved, it will
immediately stop and can be
restarted. Additionally, the system
constantly monitors the frequency
and voltage to ensure optimal
performance.

Fires are caused by either the
presence of flammable substances,
such as fuel or oils, or a temperature
rise that causes internal components
to ignite. However, the plant is not at
risk of such an issue because it has no
fuel or oils. Additionally, it has a
robust cooling circuit that prevents
the temperature inside the station
from increasing. The plant is also
equipped with smoke and heat
detectors to alert and disconnect in
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Question no “33”

Are the following various parameters
available in the station:

event reporting -

full data recording -

-remote communication

continuous self-checking -

-easy configuration

Question no “34"

If the station will be 1 MW or 0.5 MW, what
are the approximate dimensions for each?
Question no “35”

The relays should include :

e Metering and monitoring functions to
indicate different electrical variables
and non-volatile memory for event
records that could help with fault
analysis.

e the relays should be capable of being
serviced by MS Windows-based

case of any unforeseen

oS J5 sl bgas e Junallg
circumstances. 6yl ao s 0]
The station has a robust monitoring awolpo oA xgogq) doaoll ol
Jazy o J5 Juouwu 090y $90
U0 oo ps2iyg dooodl e

w ail WS lawde dholaodl ol
J9ig aes e pdadll ol
Sl dduww JUs o bl
alell Lo gl sl

system that records all activities. The
system ensures that the station is
well-preserved and can be remotely
controlled. Additionally, it can
transmit data through the internet to
any part of the world.

The station, with a capacity of 1 MB, 50 JI plizy louo 1 6)30 dlnoll

needs 50 square meters. QJ 40 o

The control system’s software can
handle all the mentioned activities, pUo pg dogw plas aogy
Moy i By Sl psol
¢339 659530d1 ddnudui Ul 402
Ulspog Olblisdl gros
gl i JUl Jlgallg dylasl
Aol ddo Wl o]l jogl

and the necessary precautions and
protection relays and circuits are in
place to provide complete protection
to the station.
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software with a friendly graphic
interface .

For data access, the relays should
provide a front-panel LCD and front-
panel LCD and different s for data
download, relay configuration, and
central SCADA communication.
Protection relays for | power station
should be of a multifunction type and
include the minimum functions
required for equipment to be
protected according to the
description provided in by
international standard

Protection relays should include
current inputs, voltage inputs, digital
inputs, contact outputs, and RTD
inputs for thermal protections

The relays should have programming
capacity to perform control and
protection logistics, define the
Function of digital inputs, and
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configure the contact output
operations and timer functions.
The most essential characteristic of
auxiliary relays is :

o high-speed operation to avoid
delays in trips due to fault
conditions.

o Lockout relays are utilized to
lock out the main circuit
breakers.

o These relays are hand reset
types, avoiding an
instantaneous restart of the
operated circuit breakers or
process and forcing station
technical personnel to check
the system conditions before a
system restart .

o These relays are used also as
multiplying contact relays.
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Technical power outlet ability for station SPRAM

HZ 50 60 HZ
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PRIME STANDBY KVA PRIME STANDBY KVA
KVA80 88 100 KVA 110
100 KVA 110 125 KVA 137.5
125 KVA 137 150 KVA 165
350 KVA 385 400 KVA 440
450 KVA 495 500 KVA 605
550 KVA 605 600 KVA 660
700 KVA 770 800 KVA 880
1100 KVA 1210 1100 KVA 1210
1250 KVA 1375 1250 KVA 1375
1505 KVA 1655 1510 KVA 1661
1MW 1.1 MW 1MW 1.1 MW
2MW 2.2MW 2MW 2.2MW
3MW 3.3MW 3MW 3.3MW
4MW 3.3MW 4MW 3.3MW
5MW 5.5MW 5MW 5.5MW
6MW 6.6 MW 6MW 6.6MW
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7MW 7.7 MW 7MW 7.7MW
8MW 8.8 MW 8MW 8.8MW
IMW 9.9 MW IMW 9.9MW
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