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GENERAL

NISHISHIBA

Since being developed in 1978, NISHISHIBA's shaft generating
systems have been supplied many sets, including 3500kW capacity
in the world's largest class and have an extensive experience.
Control panels feature completely digital control to realize
operation-support systems for easy maintenance and to improve

control performance and reliability.
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*Energy Saving
The shaft generating system driven by a
high-efficiency main engine enables energy
saving.

*Less Maintenance
Operation of the shaft generating system
reduces the operation time of the diesel
generator engine, resulting in maintenance
work saving.

*Operation-support System
The color graphic touch panel realized easy
operation and monitoring.
The diagnostic function displays the
operation status of the protection system
and the recovery procedures on the screen
to support crew members.
Furthermore, data logger and trace-back
functions are also provided to store various
data in transient conditions in memory card
and to graph the date in PC as required.

*Dual Data Communication
A dual system of serial and analog
communication is used between
the PLC and the CPU.
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STANDARD SPECIFICATION

Fllowing table shows the typical specification, other specification is also available.
TRORIGZENLEARERL THNEY, TR DERRIC DV THIICAIRETT

ITEM STANDARD SPECIFICATION OPTION

1.Rule JG,NK,ABS,BV,CCS,CR,DNV,GL,KR,LR

2.Ambient conditions Temp. 457C or 50C
Relative humidity 95% or less

3.0utput Voltage AC450V 3 phases

Output Frequency 60Hz

4.Power factor 0.8 lag.

5.Rating Continuous

6.Enclosure Shaft generator : Protected Drip Proof Type IP22 Shaft generator : Totally Enclosed Splash Proof Type 1P44
Synchronous Condenser : Protected Drip Proof Type IP22 Synchronous Condenser : Totally Enclosed Splash Proof Type 1P44
Control panel : Protected Drip Proof Type 1P22 Control panel : Protected Drip Proof Type IP23

7.0perating range Rated output range  :80 to 110% of MCR Other applicable

Reduced output range : 60 to 80% of MCR

8.Voltage waveform distortion factor The distortion factor of the output voltage waveform is 5% or
less as standard.
HE RELH *7oav
1B FARA JG,NK,ABS,BV,CCS,CR,DNV,GL,KR,LR
2 FEIESM BE 45CX1$50C
HEXHEE 95%LUT
3HABE AC450V 318
H B 60Hz
4.7E 0.8
5. BFEELR i
6.5 S MRETH  RERET P22 BB  2PRREON, KGTV—31F IP44
FIHAGRAEMH © REERDERS 1P22 FIHAEAMEM « 2FARIE O, KAV —5fF P44
i : {REERHERY  1P22 A  {RERAER P23
7B TEM&HE /186 MCRD80~110% D EEEDXTFCFTRE
ik 77 %EEE : MCRD60~80%
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PRACTICAL DRIVING ARRANGEMENT
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CONTROL BLOCK DIAGRAM

Following figure shows the block diagram of the system control, which consists of a Programmable Logic Controller (PLC)

and four control boards (computer, converter, inverter and interface).
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OUTLINE OF SHAFT GENERATING SYSTEM

The external commutated inverter type shaft generating fh 1> N—2 e E R E IR E(SC). HIfHEE
system consists of a shaft generator (SG), a frequency (FCP)& LU R AEEKE(SC) TR SN 7,

control panel (FCP) and a synchronous condenser (SC).

SG M/E

ACB
=
O O
*Shaft Generator o Eh B (SG)
The shaft generator is directly driven by a main engine MNP EEN T 2 FEHEE CEREISN, IO EEI IV
whose speed varies, and converts the main engine X—42BHIEH]UET,
energy into electric power.
*Frequency Control Panel o iliEn42 (FCP)
The frequency control panel converts the AC power of BEBESHDHIEHFEBEDT REHEY () XEZI /N~
the shaft generator involving varying frequency into a DC 2 (CONV) CRIEHICERREERENICEHL.,
power irrelative to frequency using a thyristor converter CDERBEBHEYAIZZLN—2(INV) C—ERBLIEHRDIZ
(CONV), converts the DC power into a constant TSIl TR B S SUMAERAEELET,
frequency AC power using a thyristor inverter (INV), and —E B AR T B-DICT ) RZ1 L N—2DAEAE
supplies the AC power to the synchronous condenser HIEL CREAAERE D EE R E —EIRBE T,
and the loads in the vessel.
To ensure a constant frequency, the phase angle of the
thyristor inverter is controlled to keep a constant speed of
the synchronous condenser.
*Synchronous Condenser ® [E EAA L (SC)
The synchronous condenser is operated at a FHAEMERE L. ERERBORIRE CE#Sh. HHE
synchronous speed of the rated frequency and EBIUCENEEBERRTREHIC MAEBTRSLV1
performed to make an output voltage and frequency, N=EZNDEMENEHG. FREREREHG. SRk
supplies reactive power to the loads in the vessel and B ERINLET
inverter, supplies the short-circuit current, and absorbs
the high harmonic distortion components.
*Rated Output and System Output OEREN.VATLEHSN
The shaft generating system outputs a required exciting HREBREIMASTEHRERICVELHMEES. SH
power, cooling fan power, control power and load in the T BEN HEBAENEEH C AT LEA)LET,
vessel (system output).
Rated output : Output supplied to load in vessel EREN  HMAEREICEETIESN
System output : Total output supplied by shaft DRATLHS  HREEBREDMEIGES

generating system
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OUTLINE OF SHAFT GENERATING SYSTEM

*Reduced Output Range
In the range where the speed is between 60% and 80%,
a reduced power can be outputted.
When operating in this range, before reaching the
minimum speed at crash astern or slowdown operation,
shaft generating systems is possible to automatically
changeover to diesel generator operation with “Non
black out”.

*Voltage/Frequency Control
Since the shaft generator is operated in parallel with
diesel generators, the shaft generator has same output
voltage/output frequency droop characteristics with
diesel generator.
The output frequency is controlled to the rated
frequency by the automatic frequency controller. WWhen
the output frequency droop below the rated frequency,
the inverter output is increased to accelerate the
synchronous condenser. When the output frequency
increases, the inverter output is reduced to decelerate
the synchronous condenser to maintain the rated
frequency.

*Fault Diagnosis
Comprehensive fault diagnosis software is provided
utilizing the accumulated know-hows of long years to

locate the troubled parts and to inform crew members of

trouble shooting guidance on the color graphic display.

FAULT DIANOSIS-1

FAULT DIANOSIS-2
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*Motoring Mode
When the energy of an exhaust gas boiler becomes
surplus while supplying power to the load in the vessel
from an exhaust gas turbine generator, energy can be
saved by operating the shaft generating system in the
motoring mode to return the surplus energy to the
torque of the propeller shaft.

*Emergency Power Take Off (Option)
Electric propulsion motor operation is also possible to
start at zero speed by adding a thyristor motor control
function to the shaft generating system.

*Frequency Converter System (Option)
Power supply is also possible from shore connection
through frequency convertor.

o EHE—K
A28 —E REEEETRRNEGEDRICHEHIRIZD
IXIF—DPRENEAF HREBERERELEEHTNTE
ZELRR I EF—E TN ETTAIETEIRILY
_bfll-Jd;Eid—o

O ERME (7 aV)
EREERE YR E— 2B REL. TE
PSRBT AERHEED FIRETY,

O FEBERKE (F77aV)
HMFEEREICE LERIPSENEIREL. MAREIEHICE
B THEBHIRET,

07



*Trace-back Function
Data of troubles are stored in the controller until reset
and can be stored automatically in memory card.

*Simulation test
While the shaft generating system stopped, operation of
the shaft generating system can be simulated using the
vessel power supply.
- Checking of the converter/inverter DC
voltages(converter/inverter operation)
-Checking of the shaft generator voltage (AVR operation)

*Shop test
The shaft generating system is delivered after the
combine test has been carried out at the factory, so that
the time for onboard test can be reduced.
In case of INLINE type shaft generating system, the
Nishishiba is possible to prepare to temporary shaft and
bearing for shop test.

*Self-starting of the Synchronous
Condenser
The synchronous condenser starts automatically on the
electrical power of the shaft generator itself. Unlike the
starting method using an induction motor (pony motor),
influence on the vessel power supply is eliminated and
space is also saved.

Start Signal

O hL—Z /Ny 7 HkE
HRERDT 23 SN BETHIEREICECIEIN T
BV, BBRICAEYD—RICEETRT B ENHEET,

0 31l —aVT AN
b= EEDSHFEERE IEPICHAEIRE(FEH
L TR EREEDEMFEZRDIREEGEN TTHEAE T,
AV IN=B/AIN—BEREEF VT
(AL IN—=5/AL 2 IN—2DENE)
HHRBHEEEF 7 (AVROENE)

® Ti55 R
BSEEREL REASDEHBREERL THFALETOT,
fif b BBRREREI DREMEN RN E T, INLINES A TS EHED
TIHEERRFIC (L, A TIHICHERAS v I R 2 21
TAHIEBABETT,

o EHAFEEE DB CIRE)
FIHACREH ISR BB S NEH TECREILET, FE
BENEIC L BIREN AR (R=—F—42) (TR THAEEA
DEBNEE B IANR—ZADESNTVET,

Automatic start-up test

S.G. Voltage

|

=6 sec.—={

S.G. Speed 960rpm

Output. Voltage

Output frequency -
//m

Converter Output Current
e S.C. Exciter Field Voltage
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APPRICATION EXAMPLES
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NISHISHIBA ELECTRIC CO., LTD.
P St et

m HEAD OFFICE, FACTORY & BRANCHES B A4t T35, 324t 208
Head Office & Factory it-Ti5
1000 Hamada, Aboshi-ku, T671-1280
Himeji 671-1280, Japan. FERIBERTHETECER 10002
Phone: Himeji +81-79-271-2448 Tel:(079)271-2448({X)
Facsimile: +81-79-271-2305 Facsimile:(079)271-2305
Tokyo Branch Rzt
Solid Square West Tower, 580 Horikawa-cho, Saiwai-ku, T212-0013
Kawasaki 212-0013, Japan. 5 |19 | ==X YE) | BTS5 80 (V Uy RR Y T 7 FakE)
Phone: Kawasaki +81-44-542-2400,2401 Tel:(044)542-2400,/2401(f%)
Facsimile: +81-44-542-2407 /2410 Facsimile:(044)542-2407,/2410
Osaka Branch BIFEsz L
29th FI., Umeda Sky Building West Tower, T531-6129
1-30, Oyodonaka 1-chome, Kita-ku, Osaka 531-6129, Japan. ABRFEABRMILEATER 1T H 18305 (BHAAE)L ¥T—DITXN29k)
Phone: Osaka +81-6-4797-2448 Tel:(06)4797-2448(fX)
Facsimile: +81-6-4797-2453 Facsimile:(06)4797-2453
Hiroshima Branch hEE
Grand Building Otemachi, 11-2, Otemachi 2-chome, Naka-ku, T730-0051
Hiroshima 730-0051, Japan. LERLEMHXAF2T B11&25 (95 VREIVAF)
Phone: Hiroshima +81-82-244-1830 Tel:(082)244-1830({X)
Facsimile: +81-82-247-4098 Facsimile:(082)247-4098
Fukuoka Branch TUMZRE
Toshiba Fukuoka Building, 4-1, Nagahama 2-chome, Chuo-ku, T810-0072
Fukuoka 810-0072, Japan. EEARERmPRREE2T B4E 1S (FSEmLEIL)
Phone: Fukuoka +81-92-722-2448 Tel:(092) 722-2448({X)
Facsimile: +81-92-722-2300 Facsimile:(092) 722-2300
http:/www.nishishiba.co.jp
RLICHTHIER OELCERIT BN A0, ZEFADEIC LT IR AR E L BHEA T A,

Safety Precautions ® Operators should read the INSTRUCTION MANUAL before starting operation on safe use of the product.

OEHIDARIE. BHINELICEETEIENBNETDTITETFEL,
®The data given in this catalogue are subject to change without notice.
GM16-16.02-300
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