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General/fi&

Class Notation/Z'E A2k : CCS
Install position %% % : Bow i

Subject Content /EEAE

This specification specifies the technical requirements of designing,
manufacturing, testing, checking and accepting for the tunnel thruster,
and the supply scope is also specified in it./AF AR BRS 5KE 5E T IHE T
weil, i, W, W EIREKR, DAL DE T .

This specification is associated with the TT1100-FP tunnel thruster. It
is basis of the thruster for the order and accepting, and it is an addition
to the order contract, and it will take effect at the same time with
contract. /AH AR A 153E A T TT1100-FP MUHE, 1T SR b
PEN & R B — 8 5 & A ) I AR 2K

Standards & certificate/br#EFIIEFS

CCS/ E Mgt

The manufacturer supply CCS certificate and production certificate of
conformity.

WS WA lE) R CCS UEH M i B IR S

Consisting And Particulars/&&HBEEESH

Tunnel thruster unit/fll#EdE & x1 set/vessel E/M
Type/B! 5 TT1100-FP

Diameter of the propeller/#2 i H 1% @1100mm

Inner diameter of tunnel/[ 51k N 1% ®1132mm

Wall thickness of tunnel/[& 4 {4 &k J5 15mm

Tunnel standard length /[&] {4 Ak v K Ji 1045mm

Tunnel is standard length (shipyard provides the extra length part and
the total length should not be exceeded 6 times of the propeller
diameter).

G R A PR AR (e ) e i, R K TR HAR 6
1)

Number of the propeller blade/2&H % 4
Input power/4ii A\ Il % 250KW
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Nominal thrust/A Fr#E 11 About 40KN
Propeller rotating speed/iZ ig 3% #% i# 566rpm
2. Main Motor/ZEHHl: x1 set/vessel &/

Type /J£3X.: Variable frequency/Zs i

Motor rated voltage/ LA E Lk : 440V, 60Hz, 3¢

Motor rated current/FfEHLAE FLif: ~410A

Motor power/HLALI% : 250KW

Motor rotating speed /HiHL##: ~1750rpm

Installing method /%35 7750 vertical/37 3

Working method /T .4f77:: S2-30Min

Cooling method/#4#1J:X.: Fan (Independent fan) /X4 Ciltsr ML)
Isolation class/4i%x%54;: Class F

Protection class/[j #4545 1P44

Starting method/i5 /7 :.: Variable frequency/ZZ it 5l

Starting current/{ 5 Hij%: about 1.1 times rated current/] 1.1 {545
HLI

Anti-condensation space heater/[5j ¥4 &t Hi in#as:  220V/200W/1PH
Accessory ffff}: 2 sets of PTC thermister, 1 for working, 1 for spare

28 (6 ) PTC i, 1 E&M, 1 &8

3. Converter Control Cubicle/Z 82 s x1 set/vessel &/
Type of converter/AZ g5 : VACON (ffits)
Power source/fii N Hi[k: 440V, 60Hz, 3®
Efficiency/zi%: 0.96~0.98
Output frequency/firth #i%: 0~60Hz
Isolation class/4i %254 : F
Protection class/[i#'%54: 1P44
It has the function of variable frequency start, and it can ensure that
starting current of motor is smaller than 1.1 times rated current./x} il 4k
HHLSE AR AR 2, AR UE T4 LI S sh s AR T 1.1 (5808
HEYL o
Converter Control Cubicle put in tunnel thruster cabin, content/{ilj#E4%

PR SR 2 EAE M HERE A A EE B 215 E

LOCAL/REMOTE control change-over switch
A M AR 3T G

Switch/Jf
Space heater switch/[J; ¥4t I #4281
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Power lamp/ e~ 4T

Run lamp/iz 1787~ 4T

Permit start lamp feVFE shf87-4T

. .
Indicator and button #%/T Heavy load request push button = #; ] #4241

A%
FAULT RESET illuminated lamp
W SN Al T 42 A

Emergency stop illuminated push lamp
E S CRE g

Ammeter HLji %

Instrument/{ 3 Voltmeter H &%

Hour meter 11 #5

4. Gravity oil tank/E J1Jh%5 x1 set/vessel ZE/f}
Type/JE 2 : Square mounting type , Including level switch (1) ,
Level gauge (1) ,Volume: 38L

The lubricants Model: L-CKC100 medium load industrial

gear oil
JreEEE, W (1), WALTH(T), A5 5 38 Tt
T RS . L-CKC100 it ap b iAi 46 il
5. Coupling/Bcéhas x1 set/vessel E/Mf
Type /745 Flexible/3#
6. Hand pump/F#E x1 set/vesselxl §/E

Type /! 5: CS-20Y
7. Remote control system/3&#E R 5
A. Control position % #If7 &
a) control panel/Z 3 = 5 i AR - 1 unit/set (1 1H/E)
B. Control. alarming part adopts Siemens programmable controller.
P PR R VG 1] ] G AR 1

C. Remote control system consists of: central control cabinet, control
panel B RAMIFEALA JE: PRy filfe . 2 s il i
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(1) control panel Z# = HHIMR (Inserted type ik A x()

x1 unit/set /&

Control panel Joystick/? 4 = il i B 45
T

Follow up Joystick /
Bzl 1R TH

Alarm indicating lamp on the control

panel/Z 15 = AR R E F5 7~ T

Power failure /3= B i i

Emergency power function /3 2t FiL 5 i

Gravity oil level min /5 73 f7 A%

Driving motor overload /FEHL i

Motor failure stop running /L k& 5 4=

Following failure/iti 2 i

\
b

Indicating meters on control board/Z ¥ %

PEBIRIACR R

Revolution counter(with steering)/#4i# % (i 1a])

Ammeter/H i #

Indicating lamp and button on the control
panel/ 21 = PSR AR 72 kT S A%l

Motor start(button with lamp)/FEHLE B CyAT #4401

Motor stop(button)/FEHL{E 1E (24D

Heavy load request(button with permitting start
indicating lamp)
HHW IR (T )

Bridge control /3= [k 45 il

Failure reset(button with lamp /#5247 (74T 424H)

Lamp test(button) ARKT (F%41)

Horn off(button)/iH 7 (3441

Emergency stop button/ 5 SE 4324 Gty E)

VVVF power on(indicating lamp)/Z8 425 1, (FR7
S

Spare control £ 2
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Spare port £ JH 2 fi%

Spare starboard %% 1 4

Local Control ((indicating lamp)) /A&Hi# ] (F87R~
'

Dimmer/ii%

Buzzer/i&ns 35

)P EEH IR A BN M EEHERD 2 B/F (LKD)
2 wings control panel or box (panel is insert, box is wall-mounted)
2 pcs/set (optional selection)

wings control panel manipulate device/ ¥

R
TR e 2 Follow up joystick/k8 5/ T

wings control panel indicating instrument/j # Tachometer (with steering)/f¢ 4 CHii1al)
PR R Ammeter/ i1 ifi £

The broadside control (with light button)/fiZ
PE (i kT 4% 4)
frequency converter electrify/(indicator light)2%
S (FR-AT)
Cab control panel indicate lights and buttons/ | Dimming/iiJt

B S PR R N KT A Test |amp/ﬁﬁ/}§]‘
Emergency stop button (with protective
cover)/'B8 S F 4L Cis R ED

Motor run (indicator light) EEHLIZAT (R4

Q) RA N EFA4ZH, Refr R EIAT B 4=,
With an emergency stop button, implement emergency stop on control
panel.

F.. Interface /O

1. Physical interface/#)#$# 1 (Excluded from the supply /& &t 5
EINVY)

The thruster with the tunnel and the other parts should be installed by
the shipyard./17 5 & BRI & AF ) 2.

6




Chongqing Hi-Sea Marine Equipment Import & Export Co.Ltd

2.

Tunnel and the vessel: welding /5% 5 AR 1192
Suspended of driving motor and the tunnel thruster
YKz HELAL L 0 PR TT I 222
The pipeline connected of Gravity tank and the tunnel thruster, The
pipes are supplied and welded by the yards. And the pipes must be
clean according to relative rules.
HL AR S SR T R B, Al A R IR ke, TR AT R
BOR B R HEAT Ve s
Installation remote control system with the vessel
EERGSM L (BEE) 1wl
The external cable are supplied and installed by the yards.
A AN FR s e ) R IR e e
VDR interface /VDR #: M
1) Motor speed signal (4-20mA corresponding -100%~+100%)
FE ML AL 15 5 (4-20mA X} W-100%~+100%)
2) Motor ammeter signal (4-20mA corresponding 0~110%)
HLHL LA 5 (4-20mA XY 0~110%)
3) Motor running signal (Passive normally open, operative closure)
HAlis TS CRlEEIT, siTHE) ;
PMS interface /PMS ()4 1
1) Power request (passive open contact, opening when motor
running, output from thruster)
FAE ) (oI Tk, VL AT T, AR )
2) Power available (passive open contact signal, opening when motor
running, output from PMS)
FVFEZ) (G T, BALSAT W, M B RSk h)
3) Thruster run (passive contact, operating close, output from
thruster)
MHEZ (ol s, BATHS, AIHE )
4) Passive contact signal for fan start and pump motor start from
starter

St — AL HERRIE XML MHE LRI 5 5 ok A

Function interface/Zh§6#% 0 (Supply by Shipyard/)

a) Driving motor power: AC440V. 60Hz. 3®. 250KW /

XML : AC 440V, 60Hz. 3d . 250KW

b) AC 220V, 50Hz, 1® . 500W (supply to Converter Control Cubicle )

7
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73~

/
UL 220V, 50Hz. 1®. 500W (At 4 A7 Ak )

c) DC 24V. 200W (supply to bridge room) /

Hit 24V, 200W (AMiEEZh s )

Main function/XEI)kE

. Tunnel thruster unit/E3E 2 A 44

The primary function of the fixed pitch tunnel thruster is product side
thrust by motor —coupling-gear box. Fixed pitch tunnel thruster which is
submitted this time is driven by frequency motor. Rotational direction
and magnitude of propeller is controlled by changing input frequency
and phase of driving motor. Corrosion prevention: There are same
anode antisepticise zinc block for 3 years. To ensure sufficient
protection we recommend to be add an anode mass of 1.5Kg per
1000mm length on the tunnel parts which has to be delivered by
shipyard.

AT () = B e K A L— R 2 — U0 L4 Fe A A e Ik 1K 30 )l il
E WR BB I A (1)) HE D)o e SN i AR B E AR AT AL
SKUKS, BMTERE (HEJ3) J7 1 FOE g R/ 2 30 ol 42 1) AR AT R AL 1) A50%
FARE ARSI o AMHEA AR 5 B IR, PP R 23 Thrie S K,
JARAR 3 0 A PRAIE 7S 50 IR B JEE LR T IR 0 1 3 A A UK
hn 1.5kg IEEER

The basic functions of electrical control system include following 3
parts: Servo control of pitch fixed propeller, indicating rotational
speed(with steering), and current indicating of tunnel thruster motor;
Supply tunnel thruster device to realize on and off control in remote.
Supply alarming indicating when tunnel thruster produces failure. H %
RGN FEAT RE T LG LT =I5 10 O iR 2 ] Jlefs o) S I HE R e
KAV I )« FRARR s A RS B Bk AR S L 42
Pl A MR R g R PR R R R .

Environmental conditions/¥ 55 544

Thruster can be normal and reliable operation in the following
circumstances:/fUHERETE AL T IE W Al FEIEAT:
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Relative Humidity/AH X[ W2 : 60% +3%
Ambient temperature/P 55 E: 0°C -- +45°C
Rolling/f#$#%: +22.5° Heeling/ffiii: +15°

Pitching/\#%: +7.5° Trim/9fii: +5°

3.Electrical control system/H¥#ZE R4

A) Serve control of pitch fixed propeller: has the function of Control
rotational direction and speed ,and ensure working current of tunnel
thruster motor is smaller than rated current .Revolution counter indicates
rotational speed and steering of driving motor, current meter indicates
the current of driving motor. Revolution counter and current meter are set
on control panel in bridge. M2 #E A AR AR XU HE DK 2l FL AL SEE e
B 5 1) it sl P A e A ORI R A PR AN KT L UE AL
B CRein)) Fao O IR e 28 () 6 0 S e 1), FRLRAR SR 7 UAE FEL ) PR
Wil o FEEARTN AR AR BB AR A B S AR L.

B) It has the function of variable frequency start, and it can ensure that
starting current of motor is smaller than 1.1 times rated current. X llj#f: g,
PUSEIAIR 2, AT ORAE T DR ALK R 3 FRAN KT 1.1 A5 BIUE FL iR

C) Frequency inverter is supplied for tunnel thruster and it has the function of
local/remote starting. You can start/stop driving motor in the engine
compartment or bridge. A e B HE AL ¥ AR E A B AT i H/ 2 5 )5 30
FeHIhfe, AIAENLOS A B E R B REAT NS B F LI R s

D) Emergency stop function is realized on the control board
HAT NS4, BEAEER IR |- SAT B S 4=

+. Designing and manufacturing/# 14

1. EEZF MM
Material of Main Parts
Jrg TR ML
No. Part Description Material
gt R Cu3(HRE i i), Wi Mgt iy
1 Blade, Hub Nickel-aluminum bronze. Meet classification
rules.
B . WG EN, N AEARBE, L ARG
UKEhE . A5 . .
2 High class alloy steel. Tooth surface is hardened.

Drive Shaft, Gear L.
Meet classification rules.

RS P& WAL, A Mgt v

9
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Propeller Shaft High class alloy steel. Meet classification rules.
4 A A VERRAT, TR T AL R
Gear Box Cast iron. Meet classification rules.
5 5] i3] 4 B ZHiti, WA M AT RE
Tunnel Class B steel plate. Meet classification rules.
&b TR
6 | Propeller Shaft NBR
Seal
. O JEI# TR
O Ring NBR

J\S

2.Quality of manufacturing/#li& i &

1)

The materials, type, specifications, Properties, requirements of
technology, dimensional tolerance and fitting, shape and location
tolerance and surface roughness of main parts of tunnel thruster is
clearly specified on the drawing.

PERE AT R Kb, B BRI RS R PERE. L2
Ko RESAZEHBCE . AL 72 KR RS 78 B 48 B bRE .

The property of material for key parts and important parts,
manufacturing quality is recorded and filed by inspecting department of
manufacturer. Manufacturer controls product quality strictly according
ISO quality ensuring system.

XEOCHEPE . EEANERAPRIERE L A R G ) R AR T SR A A o
PR A% 1SO JT R ZR FAR 4 1 R

3.Nameplate and painting/##. g

Painting is according to the relative marine paint requirements., name
of manufacturer, manufacturing No, type, main technical data,
inspecting label of classification society is indicated on nameplate in
Chinese and English.

TS AR 8 M P i ORI o B B Lorh b Y A 7 FL I AR il i
Jou g RS BRI AR,

Document of supplying/3&38 kY

Drawings for approval/ AT %kl

Provide 3 sets of certificating drawings within 15 workdays after the
contract is executed. /iHiliti] & [AAAE 15 4> TAE H WA AT B 48

10
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BURL 3 £,

2. Documents with Delivered Product/BENLE T %K .

3 copies of final drawings should be sent to the buyer together with the
equipments./ ilit) EAS v N SR ALRENLPORMAEIL 3 £ BB —

kg

The drawings shall be written in English and Chinese. /5% 3%kl

3. Detail of the drawings as following/% k& #

> R 2z R o] AL
) NN TR 56 LB RH
% B Name For . Finish plan per
For Working
Approval vessel

AT E S
General arrangement \ v v
drawing
faj i 5 H LR AT
Dimension of \ N N
cylinder and motor
drawing
KA & 2% 8 N N N
Gird bar layout
B LR
Tunnel installation v v v
requirements drawing

F% 5 pe A B K]

Welding & zinc v v v
placement
ERNE LA N J J
Gravity oil tank drawing
TFREAEINEHE
Drawing of v v \
Hand-operated pump
N B 1 g Ak e 1 22
BN
Requirements of v v N
cylinder and vessel
interface
DR J
Oil use requirements
LAY U
Installation maintenance \
and use instruction
i e P BT v

L
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Spare part and Tool list
RG] J J J
Electric system drawing
L] (A2
KD
Cable drawing \ v V
(external wiring
diagram)
Hh g2 AR R
Central control box \ V \
dimension drawing
Hh g AR e 2 18
Central control box v v N
wiring diagram
B E AR R T K
Control panel dimension v v \
drawing
2 A T AR 2 K
Control panel wiring \ V \
diagram
W LR s ANE
Motor starter outline v v \
dimension drawing
ARG UL 15
Operation instruction for v
electrical system of TT

Ju.  Equipment list/i %5 8

Name Type f4%5 | Quantit | = Remark
y Weight
=
Thruster unit with tunnel TT1100-FP 1 set
MR
One half on the
thruster and one
. N half on the motor/
Flexible Coupling /34 B4l 1 set IR
by AR E L
il I
Support frame of motor/ 1 set BELEHE_F
HI LSS Together with

12
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thruster

4 | Gravity oil tank/TE JJ 4 1 set
5 Hand operated pump/T-#%42 1 set
6 | Driven motor/Z2 4 Hi AL 1 set

Starter of driven motor /4845
7 - 1 set

HLHL S B
8 | Center unit// Y50 1 set
9 | Control panel/4z TR 1set
10 | General spare parts/#14: 1 set

Wings control panel or box /#
T s b4 2 sets Optional selection

E: LU A B A A w5

Note: the items below are not included in the supply range.

Fr'5 ES
No. Description
] BRARIE A AN I B T AR ) S it
Extended part of the tunnel is provided by the shipyard
) il
Grids
3 B AN O S C A
Piping and piping material of equipments
4 AN R )3 R
External piping connection
5 AN S R S
External cable and connection and protective support
5 SRR AR ol (L-CKC100)
Industrial Oil for Gear box and Gravity Oil Tank
T % RRW/ Testing

10 days before supplying, notice the shipyard, ship owner, designing
company to attend the test. Take rotation function test while the bench
tests. The product is approval and certificated by CCS.

FEBERT 10 JOMAIMT IS4G, BEVHFT 208 B A A AT 3 480
I RS, €3 RIS I T % QU5 B 17 e P D RE e 7=l
2 CCS T4 A 1.
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-

1.

+=.

M FEEE/ Oil seal and packing

Before packing and transportation, all the parts of the Thruster have to
be operated according to the requirements. The period of oil sealing is
available for 6 months consignment from the shipyard.

RGBS T A IR AL ERPAT, BTy ORAIE™ dh A
] HE, ahE AR ORUENT 6 N

All the oil hole had be covered by plug and plate, all the pipe port had
be signed

PITAT AL RS R E AR AT, DAy 88 LI bR AT 4 Ao

Accessory and spare parts should be oil sealed and packed in solid
wooden box. The electric control system should be taken care of
shake-proof, moisture-proof and marked with “careful placed”
“‘damp-proof” etc.

T b At B, WAIFE TRE AT N, R &S
ORI 0 15, 0 R A AT I BTN L R TR 1) ) AR R I
—+=

/DN o

Accessory and spare parts should be oil sealed and packed in the
spare part box.

A EH THME S, WRIFE TN
There is a packing list according to the product in the packing box.
FEAL R N TBCE S S ATAT R e AR H

6. LB H R B AR ARSS/ Guarantee repair

The supplier will guarantee the performance, design, manufacturing
and material. Guarantee period of quality is 12 months after delivery.
In this period if the product is damaged because of the cause of design
and manufacturing, the supplier will repair the product free of charge.

BB DRAEATARMS B RE MPERE . Beihs SIS FUEM SR . i
ATFEBE P A BE AR A R SE e RERE TN, AEA/s 12 DM H W
BT A T e B YA A S A

After installed by the shipyard, the seller according to buyer’s require,
appoint personal to debug with the shipyard on ship.Service cost
negotiate apart. /M) 3 Jn, AKHITT NAEE )T T RIR G EAERC A
R g5 2 it

Before service, shipyard should prepare the lube and amount the
motor, according to the requirement. Generator and switch board
system already can supply the power. The wires of bridge should

already be connected.
14
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FETE RN BB MR S5 I, M5) AR R e i 4% SR bR 5 AN AR E &
o, plCIER R, AL R RGO LU, BHE
| R OLIRIEE RGP i

+=. H'&/ Others

1. This specification is an addition to the order contract, and it will take
effect at the same time with contract.

AEARRE ADE WA B [ — 882, 5 MBS R [ A2 R

2. The buyer can confer with the seller on the misunderstand affair.
ARG, X7 W o o

3. If there is dissidence, according to Chinese.

Ay, AR SO T
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