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NAATIBBIIEEOEEDEDFIHE. HIKERENRO—RE L TIXILXF DR EFIRAEN—DE LTRESNTET
WEF,

BT, SUETIHELENDLIICZSENETREFEAL TWAHEEICBZIOERIO—BERSICHA. FVIEREEZI N TWAEEH
J3, 8IMITBAIRIB L SHETLCBIARLT, 8T BRIBLVHI AN OEEBBE L TRELIBANDEHE T iV, FBIC
RREBENETETIARPZLLIKBEINTERTVET,

RABEHTHREIISIAZ—ELREEROMUEERBLVBEZCORESRMEMA L, IFRHICEEZL TVWET,

With the increasing demand for electric power associated with the economic growth in recent years, the importance of thermal power plant
has been recognized with greater interest than before as a means of effective energy utilization.

Many industrial plants now secure electric power and sell the power from their private thermal power plant engineered to utilize as fuels
such materials so far discarded as part of the large amount of steam handled by paper mills and sugar mills, city refuses, wood chips and
shavings from lumber mills and plywood mills, husk from rice-cleaning mills, etc.

With long experience in the manufacture of turbine generators, Toyo Denki has produced many successful power generating facilities. The
highly advanced Toyo Denki techniques provides an optimum design and manufacture suited to your particular needs.

BRaa—EDfESE

Types of steam turbines

—MICERI—ECICERODBEOHOIHET, Thd5DEESEM. R, A& RDEY TT,
Types of steam turbines generally available are listed below together with considerations in selection, and their features and application.

BEZ—EY BACK PRESSURE TURBINE
1 RERM
o —TEEORTESRICBEL T 55E
o FERAROEH TREBNHLIL L THEX AL VBARERN & THHNBHORMICBTEFES O THFEEF BETT,
2% K
o 4 PROLBEEERTL L TEAT 20 TIROBER EWHICEE L B AROBINLHRELY ET,
o WIIEHDHAFERIROEHICH D> FHICHEE BBNIC—EICROZ EFHRET,
o EARHHITEL DTRBEIBRSNET,
3R &
o FERTELEL T A REUETE,

1. Selection

® A considerable amount of one kind of plant working steam is necessitated.

® Electric power generated may vary in accordance with a variation in working steam. It is necessary to run parallel with grid or other
power sources since there is an anxiety that the generated power may not furnish station service.

. Featurese
Most economical in parallel with grid or other power sources because the plant generates electric power as a by-product of process
steam generation.
Back pressure is automatically controlled constant regardless of a variation in plant working steam on paralleling.
Low initial cost since no condensing equipment is necessitated.

. Application
Plants where the process working steam is necessitated.
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WiEk&E—EY CONDENSING TURBINE

1.8 %

CBNEIELEETEHE

o FERSIEDED 55V UTFEDHE

o R EEKS ¢ B CBBELANKIBONBBE, (RRTANTEHRbEY ET)

2% K

O S LENELSNET,

0 Z—ECDHEBEEN SHERMR L TR 7 —FaKEMMA LANEE LRSI LB EPHRET,
38 &

o tx2 TG il (E2ITHESUEMFIAOES

1. Selection

® Only power is necessitated.

® Alittle or none of plant working steam is necessitated.

® Cooling water enough to condense exhaust steam is ensured.

2. Featurese

® Higher efficiency is expected.

® Higher thermal efficiency of the plant cycle is expected by pre-heating the boiler feed water with steam extracted out of the intermediate

stages as heat source.
. Application
For drive of generator in cement plant, mining, chemical plan, iron works and biomass power plant.

EHmREEZF—EY EXTRACTION BACK PRESSURE TURBINE

1.8 &

O ONEIENDNFERTELZEICNEET SHE,

O “HEHOFERTENEE TREENIEL THEXT AL WGE, ORI EHEFESHZIDLETT,
2.5 R

O MHEEHNIFTE., WINDEERTENEHICHPHOTHMRENSSUVEEE—TEICR O EPEEE T,
0 BEKEMHIARELD THHBEIEFRBINE T,

o W

3 &
O EERTAVEL TIRRBHUETEDHREH,
1. Selection

® A considerable amount of plant working steams in two different pressures is necessitated.

® FElectric power generated may vary in accordance with a variation in different pressure process working steam, parallel running is also
needed.

2. Features

® Extraction and back pressures are automatically controlled constant regardless of a variation in plant process working steams, on
paralleling with grid or other power sources.

® Low initial cost since no condensing equipment is necessitated.

3. Application

® For drive of generator in plants where the working steams are necessitated.

BHREKE—EY EXTRAOTION CONDENSING TURBINE
1.8 &
o —TEHDEERTEZBIIVEET 2HE,
o FERTENLTET 5L
o EERSEVANEE ﬁg&k« MR WEE,
O HER A EKI B BICDELAMKIPESNDIHEE, (BRTAMTIAXLHIET)
2.% K
0T, FEXRTEDEEIC,»PH S THTENEEICEBNIC—TEIROZ ENEKET,
3.8 &
o ZREEETHE (M. /YT (b2, B, MIE Z0fh) ORE

. Selection
A considerable amount of plant working process steam is necessitated.
Plant working process steam is variable.
Plant working process steam is less compared with electric power required.
Cooling water enough to condense the exhaust steam is ensured. If water is not available, air cooling is also possible.
. Features
Extraction pressure is automatically controlled constant regardless of a variation in amount of working process steam or power.
. Application
For drive of generator in paper, pulp and chemical plants, food and textile industries. 2
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Generator

L}z TYPE

2—ELRERICIIREAR. BAARLEICLI>TROBREZELE L THNET,

(1) FEmg - (REER (IP20. IP22S)

(2) B - E@ER (IP22S)

(3) £Ff - E@AR (IP44 X3 IP54)

(4) 2B - WA (IP44 X3 IP54)

BHAMERIIZEEE LT A0CUTORTRE L. 2HRNATOBEICEZRSHBZAE LT I2CUTOIERKERNRE LTS
VET,

Our standard turbine generators are categorized into the following types depending on the protection system or ventilation system they
employed.

(1) Open-Protection Type (I1P20, |P22S)

(2) Open Duct Ventilation Type (IP22S)

(3) Totally Enclosed Duct Ventilation Type (IP44 or IP54)

(4) Totally Enclosed Inner Cooling Type (I1P44 or IP54)

Air at less than 40°Cis the cooling medium normally used for the generators. For the totally enclosed inner cooling type, water for industrial
use at not more than 32°C is used for its air cooler as a standard.

&R - #EAAN VENTILATION AND INSTALLATION SYSTEM

ERAARICELEZHDELHARASARD 2BIICH I B ENTEET,
BEAAKXEBICRBEOANDATREINZBDOTEECABNEMLE. Tabb

(a) ARDEBRE. BE. BIR BEHXLEDHE

(b) MKDEBE. FRERTER+2»

(c) EEZ2—E>paALTFLIT8—ELD

d) BEGEOFBRELE D D

BELE->THTAREFLEThIEEY £ A,

FERAARIEESZ —EL EHADEZHAEIC. BVEROLIENI2DEF G BECER 2D TROBFNICHKMB T
FTH. ARICERLBEN H 2 ERBERADFIREVEEICEREL (HEEROFENIENL, $A-RERZTAOBZHAZ (RTFED
FERECOEEEEZDZEICEVET,

There are two ways of Ventilation and installation of the generator, the duct ventilation and the totally enclosed inner cooling.

For proper selection of a ventilation system, consideration should be given not only to the cooling of the generator but also to these
ambient conditions in which it is installed:

(a) Ambient air temperature and humidity; presence of dust or deleterious gases.

(b) Temperature and sufficiency of water supply.

(c) Type of the turbine to be used with; backpressure turbine or condensing turbine.

(d) Environmental working conditions; noise, etc.

The open duct ventilation system used with a backpressure turbine costs least on foundation and building preparation since it does not
require any high foundation. Dust in the air however can contaminate or damage the generator interior prematurely, which results in
frequent cleaning and overhaul or increased noise from the generator to an extent that may affect the operator efficiency.
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HRE AT L70—0OW @mxa—rroge)

Example of generating system flow (Condensing turbine)

ChiBEKEZ2-—ELODHBEOT7O-D—fITY, KA I TRELVLARTEI—EARXSNWEERERH LT, 2—EOHRIE
BRFICBIPNER LA IANRSN, BURRELNET, COBISBRERRA FHIEKIT A PREELDES,

illustrated is an example of the generating system flow for a condensing turbine. Steam generated in boiler is sent to turbine to drive
generator. The exhaust steam from turbine is led to condenser where it is condensed and then returned to boiler to become steam. In
addition to the lines indicated, a supplemental boiler make-up water line is normally required for the system.
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Generator standard specification

WEARE JIS. JEC. JEM (IEC. BS) B Applicable Standards JIS, JEC, JEM (IEC, BS)

WigiziEs F#E

BREAX. SHARX. BEAR
R - RER (IP20. IP22S)
» - E@RAK (1P22S)

B Insulation Class F

B Protection Type, Cooling Type, Installation System

Open-protection type (1P20, IP22S)
Open duct ventilation type (IP22S)

£F - BBAK (P44 X3 1P54) Totally enclosed duct ventilation type (IP44 or IP54)
2RSS BR/KI—F—LEEH (P44 XI5 1P54) Totally enclosed inner cooling type with air to water
7 g'ft/7j<7—a—r‘|¢}}§1¢(|p442(;t IP54) cooler mounted on generator (IP44 or IP54)

SERNADBENTEAHNREL LTIt 32°C LITD Totally enclosed inner cooling type cooler installed
I%ﬁﬁﬂ(%fﬁﬁﬁﬁ LET, under operating floor (IP44 or IP54)

SRR 2RSS T — 5 — LEEHDBES L B For the totally enclosed inner cooling type, water
SOEBOFICEMIZLENSY E A, T—F— for industrial use at not more than 32° C is used for
FFCRHUOAREEOERERT 5P, 7 —F— o arcooler as & standard.
FUDKBICLEDEELRSEA L TEVWHENH B The open type wentilation system and totally
ET, enclosed inner cooling type with cooler mounted on

generator don't require any high foundation
therefore the cost of the foundation and building

FORICY — 7 — LREHAX FORICKTEMRS

XETRLE T" become cheaper.
E kVA
WEEED ( ) B The cooler installed under operating floor system
300~50,000 require high foundation, but generator is not
WEREBE (V) 440, 3,300, 6,600, 11,000, 13,800 affected entiery by leakage of water from the cooler.
5 "
. . :& 4P Refer to Fig. (1) and (Fig. (2).
WA % # (Hz) 50. 60
EE®AE GEh) 0.8 B Rated output (kVA) 300 ~ 50,000
[ FE] #H 3 B Rated voltage (V)
BB HERME. BHERw 440 3,300 6,600 11,000 and 13,800

BmEAERX 771X
W EE  E
W Z1.O0HVUES
2. X ZIEZ
WEELSEEBE +5~40°C
BHEMEE 85%LUT
ERHAEEEERTICRLET,

Numbers of poles 4 poles
Frequency (Hz) 50, 60

Rated power factor 0.8 lagging

Phase 3

Rotor construction, Cylindrical, Salient
Exciter Brush-less

Time rating Continuous

Bearing 1. Anti-friction type
2. Sleave bearing type

B Basic coolant temperature +5 ~ 40°C
B Relative humidity Less than 85%

Standard output and voltage are shown in Table 1.
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=1 Table 1
Hh g8 E V Output Voltage V
kW 415/440(3,300(6,600(11,000/13,800 kw 415/440 [3,300/6,600| 11,000 | 13,800
300 O O | 0O 300 O O | O
400 O O | 0O 400 O O | O
500 O O | 0O 500 O O | O
600 O O | O 600 O O | O
800 O Ol 0 O 800 O O | O O
1,000 O O | 0O O 1,000 O O | O O
1,200 O Ol 0 O 1,200 O O | O O
1,600 O O | O O O 1,600 O O | O O O
2,000 O O | O O O 2,000 O O | O O O
2,500 O Ol 0 O O 2,500 O O | O O O
3,000 O O | 0O O O 3,000 O O | O O O
4,000 Ol 0 O O 4,000 O | O O O
5,000 Ol 0 O O 5,000 O | O O O
6,000 Ol 0 O O 6,000 O | O O O
7,000 O 10 O @) 7,000 O | O O O
8,000 O 10 O @) 8,000 O | O O O
10,000 Ol 0 O O 10,000 O | O O O
12,000 Ol 0 O O 12,000 O | O O O
15,000 Ol 0 O O 15,000 O | O O O
20,000 O O O 20,000 O O O
25,000 O O O 25,000 O O O
30,000 O O O 30,000 O O O
35,000 O O 35,000 O O
40,000 O O 40,000 O O
f% 27\
1 N\N\N\N/ /27
%l |
it
[ o
T
="
EFOH 2HRAARX -A/WIT—F—HHAR
Fig. 1 Totally enclosed inner cooling type — Cooler mounting
o ua 17
i D ’ @S\
] 1 | | - %J -
Operating Floor ~ [Y P ,E’E 5 = R
5 ) |y U G ey £
<] T | <1
il 3 = | ==
j\\ = | ://k :
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EOH 2HNAAR -A/WI—F—KTHEMHRX

Fig. 2 Totally enclosed inner cooling type — Cooler installed under operating floor
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Construction of generator
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No. CONSTRUCTION No. CONSTRUCTION
1 L SHAFT 10 |FREOAI FIELD COIL
2 BREA AIR GUIDE 11 S H/N— BEARING COVER
3 T7r FAN 12 REE THERMOMETER
4 BEEFI1 ) | STATOR COIL 13 |#h% BEARING
5 Fi%d FRAME 14 T34y b BRACKET
6 & E F 80 STATOR CORE 15  |ZR/7K,7—>—| AIR TO WATER COOLER
7 REERD FIELD CORE 16 |3 AR mh R AC EXCITER
8 EE F$%/D# A | STATOR CORE CLANP 17 | EEREmRER ROTARY RECTIFIER
9 RE IR FIELD END PLATE
FOR R E—E L RERABIEGEN
Fig. 3 Internal construction of salient pole type turbine generator

RERIAGETFOEEY SHABHRER ERBHEREBRICOITISNET,
FEORICREL 2 —E REHOABBEE. EORICHBHK 2 -ECEESROANTBENO—HlzRLTHY £,
Generator can be divided as cylindrical type generator and salient pole type generator from the construction of its rotor.

Fig. 3 shows an example of internal construction of salient pole type turbine generator and Fig. 4 shows an example of that of
cylindrical type turbine generator.

B 7E F A% Particulars relevant to stator

O E EF# Stator frame
SABEBE CTHEMMN., BN, RIICTHAMA P DOAANBIPVIRNICHELIBEELE->THWET,

This frame is of steel plate welded construction that fully withstands the mechanical and electrical vibrations ensuring the
effective flow of cooling air.

O EE 7/ Stator core

REOWVHEEREAMRKIEBHR IS 5HRZAFRKICERE LEAEFHRICKAIL M TREICHEMIBREL TSN ET, 108
HEBEZEICBABEDA 7 M EFISKOABET AR TEZBEELE->THNET,
Silicon steel sheets of good quality are stamped out in sector shape. These sheets are laminated in cylindrical shape and

are rigidly tightened to the stator frame by bolts. Also for every suitable laminated thickness, ventilation ducts are provided
offering the construction to fully enable the cooling of core interior.

7
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No. CONSTRUCTION No. CONSTRUCTION

1 & SHAFT 10 |FREaTI FIELD COIL

2 BAEA AIR GUIDE 11 S H/N— BEARING COVER

3 T7r FAN 12 [JBEE THERMOMETER

4 BEEFI1J) | STATOR COIL 13 |ERZ BEARING

5 e FRAME 14 739y b BRACKET

6 B E F &0 STATOR CORE 15  |ZZR/7K,7—>—| AIR TO WATER COOLER
7 FELER D FIELD CORE 16 | A h R AC EXCITER

8 B E F$k /D1 2 | STATOR CORE CLANP 17 |EEE RS ROTARY RECTIFIER

9 REga1A IV FIELD END COIL

EOH MEF2 - RERRNIIEER
Fig. 4

Internal construction of cylindrical type turbine generator

OEE 7447 Stator winding
AN EERELABRICFRVZIERLILERL THY T TOTMERE. Mt FEEE+26EREEEEL Y ET,
BIROIHME I EGEFOERKRE H 2 VIIRERE L EICLIIBRERICS > (BBEHR L EPECHEVL D ICEFHEERIC I~
Y EEL. »OBEEFRICEIMFITAZAICHEEICERL THY %7,

Since class F varnish is completely impregnated in the insulation mainly made up of mica, the sufficient insulation strength is
provided against withstand voltage, heat resistivity and moisture resistivity alike.

To avoid the creation of movement and deformation of end bent parts of winding by electromagnetic vibration and abrupt
short-circuit during running, spacers are arranged mutually between windings and these end bent parts are rigidly tightened to the
support fitted to the stator frame.

B85 F B % Particulars relevant to rotor
@Z2i%# Salient pole type machine
@ Shaft
BT ZINM X —BBERIL MEE LRMOBRE., BEINTRHELINT O IBECTIEIELTEMELTEN ET,

Shaft is arranged with the bolted spider part and is manufactured with every attention paid not only to inspection of raw material and
machining but also to balance.
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FEL#% 0>  Field core

SHER DR 2 BEBH ICIT B EFORICRT £ ICHEE LRKIFERZ N L TRV MCTREICHEM T —RICL T ET, R
BHORET T4 —IVARICEYEICO Y 2 —CTEZRICBETLTHY T, EAERABKOONAREICE TP LR EET 2HIEEREEE
HTHWETS,

High tension steel sheets are stamped out in salient pole type, are laminated as shown in Fig. 6 and are rigidly and integrally tightened to
the field end plates through bolts.

Field core is completely fixed to the shaft by cotters resorting to dove-tail system.

Also damper winding provided with sufficient effect is fitted on the outer surface of field core.

FE AR Field winding

FAFRELY P74 X, FARBEORICRTLIICBECE > TEELTHENET, TORMEDRZERL £7. k&
RGBT, HHMEICRELEBEE L. AP+ TEHNEEOEBLTHN EY,
BOMICTERL- 4 BEETFERLET,

Flat type copper wire is bent edgewise and is manufactured by welding as shown in Fig. 7. Thereafter, the required insulation is conducted.
Field winding is of the rigid construction electrically and mechanically with due consideration extended to ensure the complete cooling.
Fig. 8 shows the 4 pole rotor completed.

@M Cylindrical type machine
&  Shaft

RO L RIBEDE E B IANA Z—FH ) EB A ZOBICHIEBORDOL S ICHEHMICEZDTHEL Y DFIWE LIS
THETZD. BULIBEMCTEIELTHIET,

The shaft of cylindrical type machine does not have spider part being different from the shaft of salient pole type machine. Thereby
since the shaft becomes cylinder type as shown in Fig. 9, this shaft is manufactured by machining from round shape steel or from
shaft forgining.

FEL#%/0> Field core
FBHREERIOY FEETIHBAMICH SR EHMICEZEBABE LK OHAICLVREICHFFUEEI A TWEY, XETEFH
CRBICENAEBEZ EIARADZODE T bEFZR T THY) £F, R ONREIC IZRER & BRICHEIBRIRITHY T,

Thin steel sheets are stamped out in cylindrical shape proVided with intermittent slots, are inserted and laminated directly on the
shaft and are rigidly tightened and fixed by core clamp. Also following suit to the stator side, ducts are provided for ventilation for
every suitable laminated thickness. The damping winding is provided on the outer surface of field core.

FEE%R  Field winding

FORO LS ICFAFERET Yy D74 XICHIFTERFL, X0y MARICIML. < SUTREICHMI THY £T, T ERIRTIE
HZANA L RRXBRAT LR P TIZTEE LEODNICTRRA BEEE L > TWET,

BORICTER L /- 4 BEETERLET,

Flat type copper wires are bent edgewise, formed as shown in Fig. 10, are inserted in the slots and are regidly fixed by wedges. Also the
winding end part is fixed by glass bind or stainless ring offering the construction to fully withstand the centrifugal force.
Fig. 11 shows the 4 pole rotor completed.

5 HE ) DOEE  Construction around the bearing

T30y haATT28Z & LIGRIIBIRMARXEZREE LTHEYET,

MZEHBREDBEICKRTA M AL EFAALLRY —THZENBRIKAEICSE > TXHINIBHRSHEL>THNET,

Ty NIER a2 THET2HDTHAGETLEEDEEEITAZDICHALABEEZA L THY T, FAHBHIHAEISENDID
ERSCADICTSEY D XBEERAL TSV ET,

HSEBEAOBREDRPICE 7O - A MPEIFITH) ETOTHBEEOANDRELRZ I ENTEET,

BICREROBEFHRUPIBHEAEEADGEICRETIHMERICSL > THERI RN T, BIZPHMEBETIILDEVWELSI TS
v MEBZORICHR) > T ER T CHERRLETE>THYET,
2 bearings are provided being of bracket type. Forced lubricating system is set as the standard for lubrication. Bearing is sleeve bearing
with white metal casted on cast steel base metal. This bearing is of automatic center adjusting type that supports the outer periphery by
spherical seat. Bracket supports the bearing providing the sufficient strength to support the weight of rotor in entirety. Also to prevent the
leak of lubricating oil to the outer part, labyrinth construction is adopted. On the way of oil discharge tube of bearing lubricating oil, since
flow sight is fitted, the condition of flow of lubricating oil can be seen.
Especially to prevent the impairment of bearing and shaft stemming from the flow of shaft current due to shaft voltage produced in the

case stator core of generator is of sector shape divided lamination, insulation ring is provided between the bracket and bearing to prevent
shaft current.




TOYO STEAM TURBINE GENERATORS

EOR HERs—EFEEEH

Fig. 9 Cylindrical type turbine
generator shaft

Y

EOR RIEH 4185 — € RELH

Fig. 5 Salient pole type 4 pole
turbine generator shaft

BEOR  MEHRESR

Fig. 10  Cylindrical type
field winding

FEOR  RIBHFEILD

Fig. 6 Salient pole type field core

EORH M4 - REEOET

Fig. 11 Rotor of cylindrical type turbine
generator

BOH R RELS iy

Fig. 7 Salient pole type field winding Insulation ring
SEUCZR ! £
Labyrinth \A‘ | Bearing
=T [

Z0-Y1 bk
Flow sight
FEON B4 —E - REREEGT T3y b FOR #WMZEYEER
. . Brack
Fig. 8 Rotor of salient pole type racket L Fig. 12 Construction drawing
turbine generator L(j: around bearing
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Schematic diagram of Standard main circuit

M200/400V Class BM3~-13.8KV Class
g TO LOAD
o) 3P McB r—————f—— PTEF PTT 1
3P ThRy AS I [F—=o—— I
3-eTX i I b s I
q | | |
3-PT  EF C | |
0—|S|—§§—0—ISI—0—VGSB® | ] |
I | |
I - I
.,_GD_ AVR —5 90R I ——oo0—+4 |
2 | o | |
ThRy
I P—@ @—0 I
; ' | -0 O | |
1 1
< I |
| —(En) |
I X3 I
@ | [e7]
I I
A RmEMET AC Ammeter | |
AS ARTBZ A v F Selector Switch for Ammeter | CTT ? |
AVR  HENEERER Automatic Voltage Regulator | |
ACEX 3T fitlih i AC Exciter GENERATOR PANEL_I
CcT Eias Current Transformer T 1T T |- T 77 u
CTT HERHFT Test Terminal for CT I
DA EREmaT DC Ammeter I
DS ik Disconnecting Switch I
EF Ea—X Fuse |
F B gt Frequency Meter |
G RIS B Synchronous Generator |
HM EERFEET Running Hour Meter |
LOCB A L » iz Oil Circuit Breaker |
MCB  EZfRFA L » M2 Molded Circuit Breaker EXCITER|PANEL |
NGR  FtESEMEKIHEE  Neutral Grounding Resistor B
PMG kABAFEH Permanent Magnet Generator I
PT RE % Potential Transformer MCB I
PTT HREBRAKTF Test Terminal for PT |
PF IES Power Factor Meter |
R Ehgs Resistor
SH DA Rif e Shunt for DA
SR 2V aLEBRE Silicon Rectifier
SL FTNAT Signal Lamp
Sy [ EAAR TE 2% Synchroscope
TR EEz Transformer
\Y BIEET Voltmeter
VS F_ERYI#Z 1 » F Selector Switch for Ditto
w EHE Watt Meter
WH BEHEE Watt Hour Meter
27 TREEMHERS Under Voltage Relay
51 BE R ERR Over Current Relay
51G  iEMEfEHERR Earth Fault Relay
59 BEEMERE Over Voltage Relay
67 WEHMERR Reverse Power Relay
76 H—<ILL— Thermal Relay
90R EBENTER Voltage Setter
60 BIEFESIEZE Voltage Balancing Device
15 HEH IS Speed Matcher
25 BERH X1 v F  Automatic Synchronizing Switch
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TOYO STEAM TURBINE GENERATORS

Information Required for Ouotation

1. GTE B
ez (1) EHBEMOIER
(2) REEKDOFHA
(3) RBEEHDOHE
2. 7
(1) REHIR

(a)
(b) 2—E>AOXTRESD (kg/cm?G)
(c) AEZBE (C)
(d) 2—E>HA
aArFryr g BE MREEDIHFEN HBIHE,
4. SHK G
(a) KDOFEFE GAK, BK., HFEK,
(b) Xi& (FEFH. &=) (C)
(c) fERAAIEEKE (T/Hr)
(d) REEZREEDLANILE (M)
S%EB;UEF
FEFH. a4
GME%#
—EXPrZERXHr. HIVWEEBEBRAT P LERAE P& E,
7. BEERFEEOEIFO

KEKEE)

HREmrBEHSt e DATEELLr. H5VIEREE. (F
IEHER) RE#EUINEERI L E,
8.8 %

9. R H
10. RHEREH
1. Z&HEMER
BB LREREPREDBEICETIES 2 VIIEFESED
AEZS. BHEENEEE ZRRETNEZNISEL 5
EEEREBRLET,

1.

10.
1.

Objective of planning

For example,

(1) Reduction of unit cost of electric power.
(2) Utilization of surplus steam.

(3) Adjustment of peak power.

Output
(1) Electric power at generator end
(a) Output — (kW) or (kVA)
(b) Voltage — (V)
(c) Frequency — (Hz)
(d) Power factor
(2) Steam to be sent to your factory
(a) Steam pressure — (kg/cm? G)
(b) Steam temperature — (°C)
(c) Steam amount — (T/Hr.)
(3) Relationship between generating power and amount
of Steam to be used.
Projected steam condition
(a) Whether boiler is required or not
(b) Steam pressure at turbine inlet (kg/cm? G)
(c) Steam temperature at turbine inlet (°C)
(d) Turbine side
In case condensing, back pressure, steam extraction,
etc. are desired.
Conditions of cooling water
(a) Kinds of water (river water, sea water, well water,or
city water).
(b) Water temperature (annual mean, maximum) in
(°C)
(c) Available water amount (T/Hr.)
(d) Difference of level from generator room floor
surface (m)
. Air temperature and humidity
Annual mean, maximum, etc.
. Condition of lay out
One floor or two floors. Also duct ventilation system or
totally enclosed inner cooling system?
. Interconnection with power supply system
Please state whether independent running or parallel
running with power company network or parallel running
with existing generator (or generator to be newly
installed) is required.
. No. of units
. Scope of estimation
Scope of wiring, piping, auxiliaries, etc.
Also whether there is any need of special equipment or
not.
Information or data to be submitted.
Your desirable delivery time

In the event the above conditions are not yet decided,
we wish to submit our proposal if we are informed of
the required steam electric power, etc. of your factory
or your installation in entirety.
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Test schedule

1. TIHHR Factory Test
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Inspection is conducted in our factory as to whether the turbine-generator completed is in compliance technically with the
contract specification or not. Unless otherwise specified, the test content should be in compliance with JEC and its main items
are as described below.

(1) Measurement of resistance of respective windings of stator and rotor.

(2) Measurement of insulation resistance.

(8) Measurement of no load Saturation characteristic, iron loss and mechanical loss.

(4) Measurement of 3 phase short-circuit characteristic, copper loss and stray load loss.

(5) Temperature rise test (by equivalent load method).

(6) Dielectric withstand test.

(7) Loss measurement and calculation of efficiency.

(8) Overspeed test.

As regards the control equipment, the following should be conducted and the comprehensive adjustment test should be
conducted.

(1) Measurement of insulation resistance.

(2) Dielectric withstand test.

(8) Sequence test.

(4) Adjustment of automatic control equipment (automatic voltage regulator and automatic power factor regulator).

2. R iET AR On-site Erection Test
R EIEAZT T LABORERBRTHY 7T, AEHZDHE. FIELRRBR. ETIIEAHARBRALE 2R D TERL. RIAEZEDHE
BEADETCHZIEWVWET,

This is the comprehensive test after completing the erection of equipment. After the test running, this test should be conducted
serving jointly as delivery test and witness test by the clients. Also confirmation of guarantee clauses should be conducted as well.
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TOYO STEAM TURBINE GENERATORS
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TOYODENKI SEIZOK K.

http://www.toyodenki.co.jp/
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TEL.06(6313)1301 FAX.06(6313)0165
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TEL.052(541)1141 FAX.052(586) 4457
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http://www.toyodenki.co.jp/

HEAD OFFICE: Tokyo Tatemono Yaesu Bldg, 1-4-16 Yaesu,
Chuo-ku, Tokyo, Japan ZIP CODE 103-0028
TEL : +81-3-5202-8132~6
FAX: +81-3-5202-8150

A part of specification and dimension is subject to change without
notification in advance because of improvement of product, therfore
your understanding is requested.
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