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Shaft Generating
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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.
TRORISAEENLEARETRL THIET , TS DRI DV THMICAIRETT,

ITEM STANDARD SPECIFICATION OPTION

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

2.Ambient conditions Temp. 45°C or 50°C
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 IP44
Synchronous Condenser : Protected Drip Proof Type IP22 Synchronous Condenser : Totally Enclosed Splash Proof Type IP44
Control panel : Protected Drip Proof Type IP22 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 RELE *7vav
1. ERARE JG,NK,ABS,BV,CCS,CR,DNV,GL,KR,LR
2 BB B 45CXI+50°C
HAXHERE  95% LT
SHHERE AC450V 31H
H I ERE 60Hz
4. 1% 0.8 Zh
5.BEEEAR i
6.5 S TR RERHET  1P22 MREBHE 2BIREOR, KAV -1 P44
FIAAGREH « (REERDER, 1P22 FIHASAAEHE - 2BARNE O, K57 -1 P44
A RFEBLERS  1P22 il : (REERHET P23
7 EEEHE EMEHHHE : MCRD80~110% D EEHITISFI e
B S %5 : MCRDB60~80%
8.BEKMEHE HABERHOEHF EREF % UTEREELET,
= %
2
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60 80 110%(MCR)
OPERATING RANGE ~ SPeed
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PRACTICAL DRIVING ARRANGEMENT

BUS ——BUS
-JACB "9)ACB
= =
FCP FCP
I I
Zsa M/E 1 M/E SG
(a) Inline type (b) Overhang type
—+—BUS ——BUS
) ACB “)ACB
::: I ::: >
FCP FCP

sG] sG]

<§[Z?&Zﬂ[ ° i M/E 1 M/E

(c) Step-up type (d) Power take off type

M/E : MAIN ENGINE (Z=44F9)

G :STEP-UP GEAR (#&® ¥ 7)

SG : SHAFT GENERATOR (FHLER )3 E 1)

SC : SYNCHRONOUS CONDENSER ([EI#AzE#E44)
FCP: FREQENCY CONTROL PANEL (l/#H#%)




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).

TRORIE ZF LFIEHT Oy I81Y TS LERUET, 70057 Ay 73— (PLC) & 4D D&IFHENR (3> E1—42. a2/ —4,

I N=2ELVM2—TA ) ICF)IBRINTOET,

COLOR DISPLAY

PROGRAMMABLE LOGIC CONTROLLER

DIGITAL CONTROL UNIT

M7 E

OPERATION
SIMULATION LCD (GP) CONTROL
SELF CHECK
FREQUENCY
REFERENCE

CIRCUIT CONTROL

COMMUNICATION

COMMUNICATION

STATIC FREQUENCY SETTER
SG-AVR PID

LPID |

SP-RY

ACR PID

MODE CHANGE

5

GENERATING
i MOTORING | PHC | | PHC |
STARTING
[PHC| [F/v] [ 150 | [F/V]
|
5 ACB
ACL
@ W 2 ¥ )
CONV INV \
90R
~~~__|SC
AVR —Cj

MALTI OPERATION ON COLOR GRAPHIC PANEL
BF7—TZT 4y TINRIVETCDIVFANRL— 5

NORMAL CONDITION
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OUTLINE OF SHAFT GENERATING SYSTEM

The external commutated inverter type shaft generating flh A > IN—2 B R B E S EFEEHE(SG). HlEa
system consists of a shaft generator (SG), a frequency (FCP)H LU R EASEEKE(SC) TR SN £ 7,

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

SG M/E

*Shaft Generator o EF T (SG)
The shaft generator is directly driven by a main engine EERHHD B ENT M TEREIIN ., FHERFDOEEIRIL
whose speed varies, and converts the main engine X—2EHIEHBLET,

energy into electric power.

*Frequency Control Panel o 4% (FCP)
The frequency control panel converts the AC power of BLEBZEEHDHIMFEEHEDIREHEY 1) ZXZ2O/N—
the shaft generator involving varying frequency into a DC 2 (CONV) CRIEBICERAFREEREHICEHL.
power irrelative to frequency using a thyristor converter CDEREHETAIZZALIN—2(INV) T—EBLIEH DI
(CONV), converts the DC power into a constant FICEHL RGBS SUMARRAERLET,
frequency AC power using a thyristor inverter (INV), and —TE B R E AR T B-DIC Y I RZ1 L N—2DAEAE
supplies the AC power to the synchronous condenser HIML CRIEA AR 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 o [EEAGE#EEE (SC)
The synchronous condenser is operated at a FEIHIGAERE L. EREEBORERE CEEESh, HNHE
synchronous speed of the rated frequency and ESSCENERKEER KT MRERELV1
performed to make an output voltage and frequency, IN=Z\DEXEHEHRIG. FEEEREHG. S5
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 O EREN.VATLHEN
The shaft generating system outputs a required exciting HREEBREIMASTEHRERICVELHEES. SH
power, cooling fan power, control power and load in the T REN HEAENEEACXTLEA)LET,
vessel (system output).
Rated output : Output supplied to load in vessel ERRES MAREEIEETIES
System output : Total output supplied by shaft DATLHT)  MREEREDRIGESR

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. When
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

© KR SRR
BIZEREH B0%LL T TO0%E THME CIHMEREHEH L
S
COWEBDERI. 7Ty 2T RAa—E 3RO
BRIECHRESBHEI RERBZHICESIETIC. T—EILEE
BADEHZIESESATEBREIRA LTV EFELY)
BANRIRETT,

© B [X/ R E il i
HEBRERI—RDT— I RBREEL T EEHETD
%_%L:IEJ#%U)Hjﬁ%'éE/ HARRERIV—THEEBL TWE
HAER I BB E R E SR E CERE R EICHI#ES
NET HORKBD EREIEBLNET §HE 12 /N—%
DHAEEINS L REAGAEREINEL . £ EFTHEN
%Qij;_]%ﬁﬂﬁéﬁﬁﬁﬂ%ﬁ#ﬁ’ffé‘é’&ﬁiﬁb? TEAB B 2
HLET,

o BB
REQ/INIDIEAH EFICERREIN - ERfE2 R T g
e A BESBALDISTE . RIEMEANDEESH 15X hT—T
57{/7?%%[/??0

FAULT DIANOSIS-3
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*Motoring Mode O EHE-F
When the energy of an exhaust gas boiler becomes A Ra—EREBRLETRMANGERICHEHIRIZD
surplus while supplying power to the load in the vessel IXNX—DRRNG o7 HRERELTEH TN TE
from an exhaust gas turbine generator, energy can be HELRR I XX —ETHIMNLETTAIETEIRILY
saved by operating the shaft generating system in the —HHEET,

motoring mode to return the surplus energy to the
torque of the propeller shaft.

*Emergency Power Take Off (Option) O IEEME(XT3V)
Electric propulsion motor operation is also possible to R BLEBE Y1 ZXZE—ZHIHEEELEINE L. BE
start at zero speed by adding a thyristor motor control EDOIREN T AETHEED IIRETY,
function to the shaft generating system.

*Frequency Converter System (Option) o FEMETIRKE (£ 73)
Power supply is also possible from shore connection HRBREICELERISENEREL. MARKEEICE
through frequency convertor. U TRREHEREY,

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 L —/\y JHEE
HRERF DT —2(3 SN BETHIERE (CFCEIN T
BV BEIRIICAEYH—RICEEERT B EN HRET,

0 31L—3vF b
YRalb—YaEEhSMBEERYS IR ICHMRNEREEH
L CEhRBEBOH FIEBDEREGENI TTEAET,

O IN=B /A IN—REREEFT VT
(T2 IN=B /1 IN—ZDEYE)
B BB EF v (AVROENE)

o iR MR
BHREBREL MAEASDERBRERBL THRELETOT,
fin £ ABRBSEI DR HED AN T T INLINER 1 TBSEEHED
TIHRERRSCI 02 THRICHEBRA v TN SR R
TBHIEHARET T

o EHAAEE DB IR E)
EIEAEAEE LR BB S DE N TCECHRIILET, FE
BEIEIC L BIREN A (R —F—2) ICHERTHAEEA
DEENBLELEAINR—ZAD SN TVOET,

Automatic start-up test

S.G. Voltage

Output. Voltage

=6 sec.==f

S.G. Speed 960rpm

Output frequency -
ﬂ

Converter Output Current __E,--"'

; S.C. Exciter Field Voltage
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APPRICATION EXAMPLES

MAIN SWITCHBOARD

MAIN SWITCHBOARD

| | ! |

| : 3500kW-100rom SHAFT GENERATING SYSTEM ‘ : 600KW-61.5rom SHAFT GENERATING SYSTEM
g T T T T N T A N AN T rr---——/"—"—7—"— 7" "7/ "7/ 7/ 1

‘ | CONTROL PANEL | ‘ o CONTROL PANEL ‘

| HB ! | ACB i | i

Sniam y &5 Reins Y & |

‘ ] | b ‘

I | ! i I [ I

i | Y| [®h | i | i

‘ I | \ || |

| i | | SRS | i

| | | SYNCHRONOUS CONDENSER | ! | :

| e | | ey
' ulzer SRTA84M

| ‘ [ @H: "SQJVN E)':%SCE | ‘ 270000PS-61.5rpm

I 0 55900PS-104rpm . a0 e

| P! | | SHAFT GENERATOR

: ! SHAFT GENERATOR | :

\ | | (OVERHANG TYPE)_ | \ ‘ (NHNE TYPE)

| \ | \ Exhaust Gas

! . + Ecnomizer

| AcB | \ \

| = ‘ IG | | ¥

. . ACB Exhaust Gas

! | POWER TURBINE INDUCTION GENERATOR [ el

\ ACB | \ \

' > '

| Gl E | i | ace i TURBO GENERATOR

| reE | No.1 DIESEL GENERATOR | 8o G E |

N > '

| @ E] || acs | No.1 DIESEL GENERATOR

|| g | No.2 DIESEL GENERATOR | 5o ol E |

| 8 (il E | | ‘ No.2 DIESEL GENERATOR

|| mecs | No.3 DIESEL GENERATOR || mccB |

| —0 ] CONSUMER | —0 CONSUMER

Fig b. SGS+TG (USE AS SC) (INLINE TYPE)

MAIN SWITCHBOARD

Fig a. SGS+TG (OVER HANG TYPE)

MAIN SWITCHBOARD
1500kW-90rpm SHAFT GENERATING SYSTEM
r

I
| CONTROL PANEL
i

CONTROL PANEL

650kW-1200rpm SHAFT GENERATING SYSTEM

MAIN ENGINE
B&W 8K9OMC
39000PS-90rpm

| |

! MAIN ENGINE
\

\

Exhaust Gas
Ecnomizer

Al
Exhaust Gas
Aux
( ) m Boiler

Sulzer 7RTA84M
22400PS-67rpm

| Exhaust Gas
+ Ecnomizer

v
Exhaust Gas

\
\
\
\
[
\
\
[
\
\
\
\
(INLINE TYPE) |
i
[
\
\
\
[
\
\
[
[
\
\
[

\
acp | POWER TURBINE GENERATOR }_/ZégB :
- ‘ TG ‘ 16
AcB | TURBO GENERATOR | TURBO GENERATOR
- G |
[ No.1 DIESEL GENERATOR ACB |
s 52—
- | No.2 DIESEL GENERATOR | DIESEL GENERATOR
»—o’\o—t—» CONSUMER JAOCCB | CONSUMER
,,,,,,, ] L]
Fig c. SGS+TG (INLINE TYPE) Fig d. SGS+T/G (USE AS SC) (STEP UP TYPE)
SHAFT GENERATING SYSTEM : SGS TURBO GENERATOR (TG

SYNCHRONOUS CONDENSER : SC POWER TURBINE INDUCTION GENERATOR : IG
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NISHISHIBA ELECTRIC CO., LTD.
B E RSt

m HEAD OFFICE, FACTORY & BRANCHES B4t T8, 324t 20

Head Office & Factory *it-Ti5

1000 Hamada, Aboshi-ku, T671-1280

Himeji 671-1280, Japan. FERIERTATRER 1 000

Phone: Himeji +81-79-271-2448 Tel:(079)271-2448(X)

Facsimile: +81-79-271-2305 Facsimile:(079)27 1-2305

Tokyo Branch Rzt

72-34, Horikawa-cho, Saiwai-ku, T212-8585

Kawasaki 212-8585, Japan. ) || IETH=XE) | BT 728134 (5 — T IGRZE L)
Phone: Kawasaki +81-44-542-2400 Tel:(044)542-2400(f%)

Facsimile: +81-44-542-2405 Facsimile:(044)542-2405

Osaka Branch BoPESZ A

29th Fl., Umeda Sky Building West Tower, T531-6129

1-30, Oyodonaka 1-chome, Kita-ku, Osaka 531-6129, Japan. ABRAFABRTIER K1 T B 18305 (BHANAEIL 07— T AN29k)
Phone: Osaka +81-6-4797-2448 Tel:(08)4797-2448(1X)

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. LERLEMHRXAF2T B 11825 (9> VREIVAFHD)
Phone: Hiroshima +81-82-244-1830 Tel:(082)244-1830(f%)

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. FEESEEHPRREE2T B48 15 GRZERLEIL)
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

RLICHTBRER OELKRLIC BBV VAL DI, ZERADRICLTEURBIIEE L BHEHTE,
Safety Precautions ® Operators should read the INSTRUCTION MANUAL before starting operation on safe use of the product.

OEHNDARIE. BEINEUICEE T EIEN HIETDTITHAFEL,
®The data given in this catalogue are subject to change without notice.
GM16-16.02-300©)



