1. SHAFT POWER METER (885 051)

1.1. General Description (HZ)

KYMARLDEEDFHITONRSOERED ~ILD. XRS5 b O (rom) ZEFEHICAIET DED
T, EANICIIAgAMEEE UTRETSNTNET,

BEARBRELUTE, #EhEYY— (SPS) 8. T+ XTU1Zv k (KDU) BD2D0D/\—YhH
50> TNET, (Fig 1.1.281)
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BIESNIE FILDOR SR EOFESEIRYZERE UCIHERTEH!) Y INDSESRIEI T Y hNXEE
N9,

EOEEIE) VT EICBYITENTND VIR Y FEMERICK > TAESNE T,
BMENEREIRIVF—EBEIESZEI -y FOPOESLIEME THHESNI T,
BMBEHDEIY—FEROMEEE LTI PIU/O M—EDBDIYRATAICEHRIDCENTEET,

xmxg (KDU) FEEHEESEEBENDDENZERCRENET., Kmxid (KDU) [LEEHEED
VY= )VICHRAHE IO HELICH U TOBAICEBINRREEZ I E—Y-E U TERTD
CENTEFEY, XMEBRLCOEY 2 —/)LEBENBHETRBRSN TNE T, BENIEH(S/ R
IVDORTEEDERICEGTENZET,

RIEBDRD—=VICRWDDDT v YamdYnHD, R0U—=rDIYV S+, BBDSDH
8B, X, RRISINSA—H —OEEDOHEICERASINET . 1 VTIU—Y3 V51 AISAWD SHES
BOHNETEIRTDCENTE, YRTADEEMe t r | cESIEEEIDCENTEIET,

TEDT—H—DERIY AT ATESNDBHRCI,

Rom Power
Toraue Thrust (Optional)
Total Energy Total Revolutions

RIEBDBENRH(IADDOPFOTENTF v YRILOBBD, BHESE4 - 20mA & 0-20mAZE
BIRITDCENTEET,

Y PIVESRS2B2CEREIRTDCENTEET, .
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Fig. 1.1
Example of typical system arrangement.



2. SYSTEM OPERATION (Y ZRFALANL—Y3Y)
2.1. KDU-100 ERZESE

RIRICFODDTyyamsy Y (Key) B'dDFET,
HEEDEREBAIC, FIE L TBEDENT -5 —R D -V ZTRElCfERNZ UET,

SHAFT SPEED SHAFT POWER PR,

104.5 rpn 21450 SHp || (3

SHAFT TORQUE SHAFT THRUST 4} <— CONTRAST

107.4 Tm 1108 T —

SHAFT TOTAL ENERGY —

0003487292 SHph i <- BRIGHTNESS
MENU LINE —> ||oonere ror—ew zrpmean reeser L il &

FUNCTION KEYS = (F1 ) (F2) (F3) (F4) (F5)

Contrast

BER>TST 1 v ILCDRD U —VDEREICKD. BBIBEICLOTEISIBNET,
—EDBENSDRIEEE. RV —=—YDTFIADRAHNBEIE. CDONYVICKo THE
FRCENTEET,

Brightness

LCDDPICIFEAF 2 —TNBD RO —V&S51 Py TLUTNET,
2DV =Y DHDESIETDBRIGHTNESSKY VICK o TGRETEET,

Function Keys

F1,F2, F3,F4,F5 @545 OMA VIFFUNCTION KEY EIEENET,
CNBIIMENUE LINEDIRREIC K > GEDHREZR > CTULE T,

Menu Line

MENUE LINE[XSTERRDT 1 =)L FDSBEUSNRADT ) =Y DPO REFICRKHISNTNET,
MATEDIHEDX 21 —[FRD =YD TRDOFUNCTION KEYICLK > TUDEZ XY,
ZNZNDI 4 —IILREDTFIARISZT v —)UE (MENU LINE) OTFICHDBFUNCTION KEY
[CX>THRRSNET,

20V —VBEENZENDEMENU LINEEZED D ZDIRBRFUNCTION KEY DH#EEEZEND X
ER

FE221—=>d MENU LINE (3 MAIN MENU LINE EIEENTNET,
MENU LINE I28% CONFIG, TOT.REV, ZEROCAL, REST, ITIME DORLR. #8EROERATS
EIIRDOED Y 3V THUIGHRBLZUET,



2.2 Configuration Mode

FARU = —[F/I\SAXA =D —BNEEZD_ENTEFI, TNICIDIRTAZRGHICTF
v URD, PFOOENETRAIDENTEFT,
Configuration mode & Enter 3 & RE2DX a2 =D RO =VICHSHNZET,

[CHANGE PARAMETER UNITS]
SYSTEM SETUP SUMMARY
ANALOG OUTPUTS TEST
INPUTS TEST
RESET
KPM-100 Program version 1.42.00
USECECTI T TENTER 10 1 [EXIT 1)

BIZ< > TVBBIDIEF 1 Key (SELECT) ERITEICKD L FICHIZEEY BT ENTE

EXP
XZa2—DERIIF 3Key (ENTER) Z#9 EZNDEEHFDE>TNDS 1Y (MENU) B
BRSNZE T, BEDRD—VICRIICIIFS (EXIT) Key ZB=2TNIFRDFE A,

Change Parameter Units (/\S X—85 —8{iDZEH)

“CHANGE PARAMETER UNITS ” S+ V%> TS EE. F3 (ENTER) Key 2189
E. FRORD U —=UNRRSNET,

A\
2

CHANGE PARAMETER UNITS

General parameter unit:

| CHANGE 1 | | | IRETURNIQ

YRTADEBERIDIE. MBETDEIDY 1 THERISNDETF2 (CHANGE) Key ZiBL
HITDEBIRTDCENTEFIT,

RIS AT AISBMSNDEMIIEMRDDPICHNF T, Section2.7.

EBRATEDEMIIE S, Metric,US(british) T9,

F5 (RETURN) KEYZ%#8d &Configuration menu'BUIRNZE T,



System Setup Summary ( Y 2T Aty k7w TOIEER)

System setup summary ZAANIDE. FNichBENLDSONET

7 )
SYSTEM SETUP SUMMARY

SHAFT POWER SENSOR
ANALOG OUTPUTS

\ SELECT ENTER RE TURN jf

System Configuration ( Y257 LADERK )

V2T LMEBIEMERDEIRITIO > TRESNI T, F3 ZB I ERSCOBENHSNHNET,

(7 A\
SYSTEM CONF IGURATION

Displ0¥ modu le number ¢ KDuU/1
General parameter unit ¢ Metric
Fuel mass parameter unit : Q
ShiB main propulsion type ¢+  Motor
Numiber of SPS units ol
RS232 transmission mode = Re%uest
RS232 baud rate ¢+ 4800
Is thrust option included 7 : Yes
KPM program mode ¢ Normal

\I | [ | [ | [ | [RETURN )

- Display module number [JIRTEEDKDU (F4 RTUA 1w k) MMERSNTNBIHERLT
b‘g—go

KDU/1 X1 YDOKDU (4 ZTUA1Zv k) TETOKDULESSELI-Y FEDT—H—
DFRNEHE

LTWET,
fBOKDUT «+ ATUA 12w FIZNZNRBOBESZER > THO. PIZISEREODF-—DIIYIZ
PEICFH
BLEY,

- General parameter unit [FBIEEBDEM T, COBRUN v FSNDIBSICENOHNZT,
BATREZENIL S| EMetric TY, O Y3 V2 7.I1C5RBHHDFET,

- Fuel mass parameter unit [ CClAERASNZE A,
CNIFRETORE—ROIHDSDANET + ATUA Ay RO Y FSNBEETHEAINE
9, COYRT
NIFKPM-PFS XD # =V Y REZA—. EHROIYRFT L) EFEENTUWNET,
- Ship main propulsion type & Motor, Steam, LNG FHICtINDEBZ5NFET ., DD =D
DT 1R
TJUAE—RZRTRHTLZEN,

- Number of SPS units [d1 D 2[CEEFELTLES),




- KPM program mode [Enormal(./ —~¥JU) Edemo(TEV R U=y 3 V) ([CUDEBZ DT
XFXI., D
BELPOEBEZTLIZEE0),

Shaft Power Sensor Setup

WMEHEYT—DTY FPYTE—RIE2DDOR=IHBHDFET, H£IFNo. 1 &ZEIRLTF3 Key
(Enter) &MWL TLZEEL), The SPS setup consists of two pages. Select one and press

ENTER (F3):
<
SHAFT POWER SENSOR SETUP
PAGE NO. 2
. SELECT 11 | [ ENTER 11 | [ EXTIT 1
Page 1:
~
- SPS-100 module number: @53 1122w SPS SETUP = PAGE 1
U o . SPS-100 module number v SPSZ1
~LEY Rotation direction ¢ Normal
#umber OFlSEUdi on riTg : 0d16355 1N
- ; i PN i orque calibration value : m
Rotation direction: Normal or inverted (1E ||| ;PRA4E E2 8R0S0 VO (U8 | 002838 KN
N (PEn) . Overtorque alarm level t 063000 kNm
Torque zero point freq. 004000 Hz
. Thrust zero point freq. 004001 Hz
- Number of studs on ring: Normally 4. mrqu?C span 1ﬁreq. 88%%88 EZ
Can be 1, 4 or 30. New rings have 4 rust span Treq. z
magnets. Earlier rings 30 studs. Ut L Ll L | [RETURNJ)

-  Toraue and thrust calibration values: Set during production. Ref. section 3.3.

- Overtorgue alarm level: Set according to customer’s specification. In case no overtoraue
level has been specified, the value 65000 kNm will be entered.

- Zero point frequencies: Results of the last zero point calibration, explained in section 2.2.

- Span frequencies: Set during installation of the system.

Page 2:
7 )\
- SPS program version: Program in SPS SETUP - PAGE 2
pickup. SPS progrom version 001,40
?PS ser‘i%l number fact ' 3052%4
orque strain gauge factor: 2.
- SPS serial number: Serial no. of Thrast strain gauge factor: 2.070 .
icku Shaft shear (G) modulus i 82053 N/mm
P P. Shaft outer diameter 00566 mm
Shaft inner diameter 00000 mm
- Strain gauge factors: From produc-
tion. L [ ] L] [ | [RETURN Jj

For pickups older than version 1.40, the version number is the only thing displayed.

Analogue Outputs Setup ( ZFOTHHDEE )




RE2MDSystem setup Screen RSN TVNDEE, ATV I VOPFTOTEAF “Analogue
Outputs 7 M350 IYHYW>TNBEFIC F1 (SELECT) &IBg & BIRTEEY, 2L TRICF3
(ENTER) &L,

- )\
ANALOG CURRENT (mA)> OUTPUTS SETUP
Analog output unit type : METRIC
Span Param. MinVal MaxVal Unit

AQLl: 0-20 RPM -00100 000100 rpm
A02: 0-20 TORQUE 000000 000300 Tm
A03: 4-20 THRUST 000000 000250 T
AO4: 4-20 POWER 000000 030000 SHp

\ | | | | | | | [RETURN )

- Analogue Output Unit IZMetric& SIICXIind 2 ENHEFRFET,
TOY3 V27 0ERNT—TIVICEF ULEHINTNET,

- AO1-- A04 FEDHEANZDS A VICRKRISNTNBHERLUTCNET,
- Span FEHNBEBREHSHLTUNET, 0-20 mA & 4-20 mA HHWEIRTEET,
- Parameter FED/I\NSAXA=F—DEF v YRIVICHDDZERLUTCNET, FILD. A5,
RPM. £HhD4

BENDDFET,
- Min Val 3&/N\S X —DRINENEREEZRTLUTCNET, AO1TDORPMF v UXRILIZE
100rom COmA

DERBEERZDIT,
- Max Val E&/\NS A=Y —DaEAREHNERE20MAEZTLTCNET, 20mAIEEBICERADENE
RIEICTE

NFEI,

- B FTORD) -V TRYIICERSNET,

Analog Outputs Test (PFOTEHNTI )

COPFOTENTARET + ATUA D REDRTESNTNDESICRIBNET,
FSRETURN Z189 &@S&ERSD P OTENF v U RILHDEE LET, .

Analogue Output Channel DEFIE Y _2 7/l
ANALOG TUTPUTS TEST DT> 3222 Ik SConfiguration Mode EEF
CHANNEL 1 + 0.00 mA = =100 rpm HLTLIFET,
CHANNEL 2 : 0.00 mA = 0 Tm
CHANNEL 3 : 4,00 mA = 0T
CHANNEL 4 : 4.00 mA = 0 SHp COFPFOTHITR ISR TNIEFPFOTHD
[Change output level by pressing F1-F4 | DS EE/CITICEHRL)ELET,
0 % 0 % 0 % 0 7% 1 RETURN 1]




EFRTFTA ATV DT RARRO)—=VRIGWBIRBARDICANETDEESDIRETT, ECOF v URIVEZTVA
DO% ICERESNTNET,

PFOTEDF v IRILOLANUIZ0%,50%,100%DE THREIT D ENTEZT,

F1 Key &89 EChannelt, F2 Key [EChannel 2, F3 Key [FChannel 3, F4 KeyldChannel 4Z588 L&
ER

Pressing F1 - F4 once gives 50% output - Pressing F1- F4 again gives
7100% -
ANALOG OUTPUTS TEST ANALOG OUTPUTS TEST
CHANNEL 1 : 10.00 mA = 0 rpm CHANNEL 1 : 20.00 mA = 100 rpm
CHANNEL 2 : 10.00 mA = 150 Tm CHANNEL 2 : 20.00 mA = 300 Tm
CHANNEL 3 : 12.00 mA = 125 T CHANNEL 3 : 20.00 mA = 250 T
CHANNEL 4 : 12.00 mA = 15000 SHp CHANNEL 4 : 20.00 mA = 30000 SHp
[Change output level by pressing F1-F4 | [Change output Tevel by pressing FI-F4 ]

50 % 50 % 50 % 50 % 1 RETURN J 100 % 100 % 100 % 100 % 1 RETURN

TEST 1 :KDUT 1« 2T A OBERICHD/INS A= —D/NJ a— (rpm, power etc) ZLENRNTLIZEL, TN
(IKDUEEHSN TN DS (CCTREIVYIYY P IR OBNJa—&ERLTRD, EZHIIITIRTA
EXKENTNET,

TEST 2 HHABREAELTIIESN RO =Y DPRICEHERE (MA) DRISNET,
COHEIFE0.1mADIVZT —)ILDO.5% MR TRITNIZTZD FE Ave

) AIRORICIE. AEBDEEFIIO A L TRDELSTRBBOEE A,

PFOTEABRZAEITDICIE. X—H—EBFH—IFILZA Uy T FF) DEDF v YRILEBEHSNTH

BNEZEDFEEA. _~_ CABLE TO KDU UNIT
4 y
Channel No,: 1 > 3 4 /

Terminal No.: ©.10 11.12 13.14 15.16

2.3. Totalizers( counters)
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& |GND
ANA OUT 1-
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ANA OUT 2-
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ANA OUT 4+
ANA OUT 4-
DATA TX
DATA RX
DATA GND
X+

o [TX/RX A
o [TX/RX_A
~[TX/RX B

o [TX/RX B

© [ANA OUT 1+
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BWEDEHCE2 DDFEMEN DN TNET. UED
ETRILF—A. BOOEDRBEOOEHATT,
YRTLADEFREANDEBEDT —H—RD ) —=UHENFT, ZOEBEEOPDVEDIC F—FILIRILF =1
HOET,

F2 Key (TOT.REV) &7 & b —&)LD#DEE (SHAFT TOTAL REVOLUTIONS) A'RH™SNET,



(’SHAFT RPM SHAFT POWER

104.5 rpm 21450 SHp
SHAFT TORQUE SHAFT THRUST
107.4 Tm 1108 T

SHAFT TOTAL REVOLUTIONS

0001893245

4sec
CONFIG | ENERGY | ZEROCALI [RESET ITIME

A\

F2 Key (ENERGY) Z€5—EH I EBU R =S I IRIF—DRRINFT,

2.4. Resetting Totalizers

F4 Key (RESET) Zi8 3 ERMSNTND F—FILVHEBIRX U £y FentO (0) IC&D, ZNETOEE=NTE

HBIIBATLUENTT, BE>TH—IIHEZBELTCLEDCEEZRITICD. F4 KeyZB UIZEZRIC
TERORD=UDHESONET,

0003487292

O RESET TOTALTZER?
[ 1[]

|—|'|—|

F—SILBEZE ) ZY FTDCEEBEERUCOF2 Key(YES) ZIBL T ZS0), BELIEOCUEZY Fan
J=NIWAZ 1 —BENMENZET,

Uy b UE<BNESIEF4 Key(NO) ZIB LT IZEW, VY FSNERVVARET ./ —VILEEMRNE T,



2.5. Zero Point Calibration

BHDFHAID DEELERT DICHIC, HBOTORAE WD) K1 FT1@HO20EE LRTNEZDFE
Fuo

HAIEMMMEBPBRODENBAICTI YV AN—ZEFRBLTNDESICRIIE > TS,
BARELUTEY v D ROLEF o THSEEER/NELST. Y9I MORSYRT A - —DEBEEDIRETE
WEFEZRTBROCENTEET.

PORMIERY vD hZEIEEG, PEHRS—0in I DBICRTBRATT,
Y D RCHDDEITONOHZTDOERN S DEROELEHE T ICHICCDFERLHB CBZNONET,

XA YA Z2—NDFECDEEDES. F3 Key(ZEROCAL) Zi8 T EFIRNRTSINE T,
ARV =Y —[ESRETAZR B DDNNDN DL DICIE > TNET,
BHDRD ) — VISMEFEDFIRIC DN TERRLUET,

(7 N

ZERO POINT CALIBRATION

Zero point calibration involves
measurin% the frequencies ofthe
signals fTransmitted from the ring,
while the shaft is rotating on
turnin% gear,

After the shaft has completed one
revolution in eoach direction, the
mean zero point frequencies are
calculated., These can then be saved
as the new zero frequencies.

\CMORE 11 | | |

EEFIRICHNT. F1 Key (MORE) 289 &, 3 UVBBRIRTSNE T,

ZERO POINT CALIBRATION
Start turning gear in either direction.

Avoid turning gear interruptions while
rotating shaft.

The calibration procedure can ke
terminated at any time by pressing FS.

Press F1 to start zero point
calibration,

ULSTART | | | | | | [CANCEL

§—ZVIEFPERY— FSETEEN, BEHAIZESETERNEE A,

Y9I RHEELTNDBVER. F1 Key (START) IBENZRINIEZDEIE A,

B |

§—ZVIEPICEBY D FOBEREAAE EREC—EET BFTE. EHENESICLTIES, 15
ELEDTDBRY— &Y BE—BHNICERIED LT LE CORBEDEENB E5TLENET.



Fi1Key 219 E NecDBEAD SONET,

ZERO POINT CALIBRATION

TORQUE THRUST
Old zero point freq.[Hz]: 4012 3999
1st dir. mean freq. [Hz]
end dir. mean freq. [Hz]

Current measured f. [Hzl: 4015 3983
First direction ¢+ nn7% completed
Second direction: 0% completed
[ | | | | | | | [CANCEL

)

RS A RPMERRICA O TVENBE. XRS5 B8

HBIZTSVDICIE>TNET,

T4 ATV OEFRHEOBERIEROBED FILORA. GRIOKEIRRS A RBICEDEYT,
RACHD “Old zero point freqg " DEEIIRETEASINTNBDIY AT ADEORDOHETT,

“ 1% direction mean freqg 7 DEIEIEY v D ~HBER L TN DEICESNTEAREESE L TIRESNERIE
T, RAOEEHMETIDETT + ATUTICIEDESOHNEE A,

“ 209 diirection mean freq ” ERKRIC2EBOEEGRMNMETSINDETHERI T+ A TU T ICHEONEEA.

“Current measured freq ” [IEENMBWEHINET., CNISOEGAEICKDIELORERMOEBILEERT

BDCENTEET, BERELT2%BMURICEDET,

“% completed “ DEBIZFHIENEDEREI TATNDINZIRL U TROBBIIRRICIEZ TNEFT,

COYRTAIBETHIEZRT UENZZRI L, T IDERSCDEELHSNONE T,

ZERO POINT CALIBRATION
TORQUE THRUST
Old zero point freq.[Hz]: 4012 3999
lst dir. mean freq. [Hz]l: 4013 3981

Start turning gear in opposite
direction, then press Fl1 to resume
the calibration procedure.

First direction + 100%Z completed

Second direction: 0% completed
RESUME 1| | | | | | CANCEL 1

H——V0FPOO—F—Y3VMOEERT LS. SERIRAHNEIC1 @SS TZSh,. Z2UTEEK
IC F1Key ZIBLTLIZE),




F1 Key 2189 C FcOBELBUHSHNET.

ZERO POINT CALIBRATION

TORQUE THRUST
3999

Old zero point freq.[Hz] : 4012

1st dir. mean freq. [Hz]: 4013

end dir. mean freq. [Hz]

Current measured f. [Hz]l: 4029 4007
First direction 100% completed

Second direction: 0% completed

I | | | | | | IEANCELI/

COBMBETIX” First direction ” H'100% 27 LTWLET,
“ Second direction Nn% completed ” DHEUEIZY v D FHOER Lrom/XT P HMEEISNDEEEICIBZ TH)
=Fd,

“1st dir. mean freq ”

DSA VIFFESNEBENRTSNTNET,

20BN0E: (FEn) MR T I DEFEEDNRTINE T,

ZERO POINT CALIBRATION
TORQUE THRUST
3999

Old zero point freq.[Hz]: 4012

1st dir. mean freq. [Hz]: 4013 3981
end dir. mean freq. [Hzl: 4026 4006
New zero point freq.[Hzl: [4020] 3994

Zero point calibration is now finished.
To save the new zero point frequencies

and return to the normal screen, press
F1. To return without saving, press FS.
[ SAVE 1| | | | ICANCEL

“New zero point freq ” [3WHEADOE CEHESNCHEDTIIEZEBDPRICEKTLUTCNET ., HEITE
B3500Hz 1"54500Hz DEICTEDE T,
CONZaP)IDR#E (chapter 6) ICHIMBERICEFBOLORKBENIERDZELHEL TN CEZRIITHUL
EER

HFUNWEPORBEERET DICIIF1 Key ZLTIZE),

HUWBED /1 ZCODBRICK > T BBSNTH XICESZIBEFS Key (CANCEL) ZBL TS EZDH
EEwE

LTLIEE0N,



AEDIENDD > TLUEL, &> TSAVE ¥ CANCEL Key Z# L CUE o 2IHE. BIBOHEKRELTD
REMBEDMT N TNET,

F1 Key (SAVE) Z#3 EFEeDOX vy 2—INBRICHSHNET,

SAVING NEW ZERO FREQUENCIES,

ARE YOU SURE ?

| [ YES 1] | [ NO 1]

ZRU—F—IFF2 Key (YES) Z1BT CH UNWHIEEZ—TSNEEOTTMERICRD F T,
BhE D 1cKey ZH L CULE S ZHE. F4 Key (NO) =879 ERIBEICRDE T,

F5 Key (CANCEL) Z#3 &, FeenBEAHSHNET,

NEW ZERO FREQUENCIES WILL BE LOST,
ARE YOU SURE 7

| [ YES 11 | [ NO 1

F2 Key (YES) Z2#9 E#T UV HBIIBERSNEREOTTMEBICRDE I,
BEoCKey 2B LTCLE o CIBS. F4 Key (NO) =BT ERIBEICRDET.

26. Integration time

IND A= —DHIEIF—EFE CTEHRHEDEHEZERICKTLUCNEXT, COIFEZE” Integration
Time” EVWWET, INSAXA—=F—DHEEBHESNEBEIBHNEFINZT,

> 7T, Integration Time D150 ICZY FSNBDEBEOHEIEIFE > EBEICEILLET.

Integration Time [FCHZEDFEANBEDX — 21 —DLEZICIRNDE T, F5 Key (ITIVBE) E&DRUIBI C&IC
KO TERETDCENTEFT,

RI\REI/EIE47TT,



Table of Units

CH—BRIIZNBND/INSA = —[CEDBRINRIINDD. XEDBEREBIRTEDINZH5SND

LCWET,
PARAMETER UNIT
PARAMETER NAME S| MET us B-
RIC ritish)

SHAFT SPEED rom rom rom

SHAFT POWER kW SHp SHp

SHAFT TORQUE kN Tm ftlb
m

SHAFT THRUST kN T b

SHAFT TOTAL ENERGY kW SHp SHph
h h

SHAFT TOTAL REVOLUTIONS

a3
BECT/\SA - —DHEDEN ZE TR ICIEAN—ITRANDH O FT, > THILDEE
14470000 ftlo [& 1447 E4 ftlo, RS X MMEIL 3856000 1b (& 3856 E3 b &&RscsNET,

2.8 Conversion Factors

Power 1 kW = 1.3596 SHp (Metric) =1.3412 SHp US)
Torgue 1 Tm = 981 kNm = 7233E3 ftlb
Thrust 1T = 981 kN = 22046E3 b



3. SHAFT POWER SENSOR, SPS-100

3.1. Parts

VeI RNND—EIYH—[EFIC3DDBR[ O SEHXINTUNET,
- #WUVD

- ESSERKREBEE | CNEBESRETSRENSEDFET,

- WFEE

Rotating Unit (&8> )

MUY IEPIVEZOATTETCRD, FIVD RS YRTFa—U— ARSI VYRFTa—U— (7
Jyv3Y) . SR, OEADOESEERARY Y ROPICIEN>TNET, @ VIJEYv I RCTOSY
JUZET,

yv?hmmﬂémmgéfmt ADDRARUAIT=IB Y v I FDOLEICEESN., ZNOIFESIE
TN J”C'(L_}ﬁ%,béntb\i@* BRIENBIESE RS VY RTa——D5BE<DIEFEREEOTRNFE
g, ERIENAESENSDESIIDCVT RS YRATa— 1 —AADSINET,

S YRT 2 —D5DOENIEEREHZETE T EORTIEH4000Hz TZENIF2000HzFE TIEZ TH)
TFI. BFRMERSEH) Y TDBICIRDOFIENTNDIP YT FITEMIET,
BICHMAAFNTND P YT FTIENVIABDT YT T TEEHEHRIBXTDVSIEAENECSICHD
EE

ASZAROPYT SR> YV ITRIRIDBEDOPICHDFT,

MIVORBERSZA RO RS YRFTa—9—-RBEALEDEFEALTNET, ULHUSHBERSIEH
S5BEHDAESIEIRIVIDNELBDEHDAETSEIDENSNDT, ASRAADRSYRT 2
—BRIVOBDOEDIDERENILIDIONTNET, ZNERSYRT a1 —-T35TDPICY—
ILENTNDIERDENCLDEDTI,

FSYRT 2 —U—DEFERISMBIZEDOINRF VRIS T TELENAT VIV TRESINTNET,

Receiver Unit  (IES2{E&HE8 )

Stationary receiver unit (IES={EEHEERIEITI PV T Ay MIERILDERS I MMESOEEHKE

OEREHAIBONRITBOEEIA v FHSRDET,

UYIODBDESEVI 2070y T —CLo>THRSINET, ZLTHEHOTV\HEBICEBREINT

J, ZUCCOHBEIEEHOIRIVF—BICTHESNTT., IRIVF—E F—=FIVEETHEDNDI VD
—(BIIMENCEHRINTET,

T=H—DEEBICDNTIZEDY3V32EZsRUTLIEE),

EFERIET IV D LFEDPICEHKADHEBIA TIRESNITIRRE TN D TNET,

PIVEOLFEE YT DEICHDRY Y RICEBHAFNTNET,

BEARNICIESZERHBREH) VT DEDD PS5V RFH 2 ~3mmIZBEINTLVRITNIESD
Ft A,

ESZERESELAImFMHE (UB1) OPICHDAC/DCHHIEEY 1 —ILD512VDCHiESNE T,

D|I|I



Power Supply

EvOPyvI1Zy FERURAY Y RO LEOKBIBIEANBZRESNLT IV ZOLARY I Z2DP
CHDFET, BEDEKR. F—/\—t—FZalhCdSection 35.DBDICI YT EDEDD' I PSY
AR FERITTIIZSHN,

Junction Box

EwOrPyTA1Z v bRUOSBERNSDT —T)VIFRERAN— I TREIN TR VD Junction Box (17
F)ICEGFSNTVEI, YUPILBEIREBEKDU (4 2Ty ~) ITESNZET,
AC/DCOV/IN\N—=HF—[F12VDCICE#R U255 EKDUICHIE LE T,

3.2. Data Transmission Format

SHSINLET—F - DEBEIETFR T =5 —-E LTI GBRIIKDUT « 2Ty k)
EONDAEIC, ASCIICESNE T, X, IEIESEIIKDU TS TEY U PILIN— R ERBDV1 D
OJ0ty Y TOHNISTEETT,

T=H—DIT#—=~V FIUTDENDTT,
SAH 1 #2,toraue,thrust,rom,power,energy,tot.rev<CRXLF>

Parameter #1 is the module number of the pick-up.

Parameter #2 is a code : A - normal, B - overtoraue.

Toraue, thrust, rom, power, energy and totrev are ascii strings of the corresponding
values.

<{CR> is hex code ODy for Carriage Return.

<LF> is hex code OA for line feed.

A typical example of a data string will be:
SA8A,1074,1108,1045,21450,0003456789,0000343434

which means that the parameters have the following values:
torque = 1074 Tm
thrust=1108 T
engine speed = 104.5 rom
power = 21450 SHp
energy = 3456789 SHph
total revolutions = 343434

IR

BILD. A5 romDBEIIHEETI D, MIRIFESNFEA.

FENS A= —DERIIE METRIC TINT—FH—0D&EMZ S| ICTDCEBETEFT,

B3 Section2.7. Table of Unit &Section 2.8 Conversion Factors &C&<ZE0),

H\EfkES I B T DSBS B2 ESIIERSINE T VY=L TT—H—EXETDLOTY FTBTE
NCTEET,




3.3. Principles of operation

Toraue measurement.

RUDDADDD>EEE, BMORAICIE45° DFIFBICSI2RDNDDNDDDET,
CORUDICKDOTHIR VA VT =IICKDAETDCENTEET,

AU YT =IRBHND A P —DTSRF Yy IRICEGICERESNTEHRSNTNET,
ARUA VT =IDRIBET — I ICHEERNSAODNIN O ESE, ZOAICKDBRELF LT T —ID
EROEETDCEERMALTNET,

AEDRA LA VT =IO LECT) w IRICEROEITET, (FTHSER) 2{@[FPositive Strain
AMANC DD B N) EE1TIC, BD 2{@8IENegative Strain (REICHDD D) EEFICERODNITET, C
NIIMCL—r2A YT wY (Wheatstone bridge) EMEENZET,

NEGATIVE STRAIN POSITIVE STRAIN

/
} N— . — . STRAINGAUGES__ = _ N\ ___  __INTERMEDIATE SHAFT __\/
o

POSITIVE STRAIN NEGATIVE STRAIN

CORIVDDEBESEDNTHSNI E - -,

M=eGW/2 kNm

where W=nD%/16 (Modulus of resistance)
D = shaft diameter m
G = shear modulus (typ. 8.18- 107) kN/m?
¢ = relative elongation m/m

OFTHDHIRICKDIBHBDOEBRIS .

e=A11=8M/ =G D? m/m

BILD. B8 kW) « BE#E (rom) DBSRIERScDEREN THSHSNET,

M=9552P /n KNm

OFH BRAE. BEDOBERIITEDED EXDET,

e= Al/1=A1R,/ Riek =4V, /V, ek

where e = bridge factor (= 4 for toraue measurement)
AR, = resistance variation caused by strain

R, = 350 Q, strain gauge resistance.
k = strain gauge factor ( 200 -2.10)



=0

Vout
Vin

o=

PORILIDBEETDRARUA VT —IDERIIEA U TN Y ZADNENTRVDBHERIZIEOICTE
D, ZOENEHOEICHDEY DO Py TI "y ~ (BEH ITESNET,
DIVRDRURREETIEDHIC, ESEFTBRICER (AR SNZEJI,

POLEHEE. LWHDDEORTOEKREHIZI500~4500Hz [CIEDFET,

Positive FIRINDEHEEICKT U TEREUILLA U TIBIN LU TNWEZK T,

\/out1 =C (f‘l - fO)
@ET)wIDEORBREY—_VIFPTHEGHDIC1 @EDDOT CECKDITOHNET,
RSN ERRMEN PORESNET,
P OmBEETEdSection 2.5, &R IEE0),

ANVBEFA VAU =Y 3 VDBICTTONET,
CNREBTY v IYDEROOEDICEFICENERZRITENRSEZER L TRIBONET,

=0

Rc
Vout
Vin

o=

CDIEMIIHIEIER Re (Calibration resistance) EIEENTHRD., HHRkIFEE150kQ£0.1%T
g-o
CORclZOEIEIN T ) v IIC REDTHAET/NS Y ZADA B ZE USEFT,




E. R’D. FILDOBRIIEETHIBLI ULA, MIEERRCOD MILDIERED2DD5ER

Thohaenzd,
e= AR,/ 4k R)
e=M/ (n GD¥
3
giving M= Rs  7GD kNm
Rs+Rc 32K

WIEEND FILOMIBE T —5 — D55t 8 SNE T,
COHBIIHEBOPICEILUSNKDICXEY —=NTHD MILOME—EULET,

B DANVREPE—OET TR T ULET,
PORERBIIESDOUFENDDD T, EHNICHE LRITNIIZRDFTE A,

MIVDRIRARDT ) v IFREDRRDHDET,
BEOHFEERTIRN)
BT HOHEZEZITR)
BEDNDDHEZZITIS)

VDRI DEARNSEEL

- MEXIREE ¢ AERILDEDXE05%
BaEE - BAERIVDOEDE05% (BORBEOIRREICEIDET. )

Thrust measurement,

A5 DRARIZAT DA SUA VT —=IDN 2K IDNRP—Téh L TIERMDRIBICEEDFITEH T,
RKP—DALUA YT =ID1 DEEICIB>T. D1 DEFEISXTLTOO" DOIPEICEEDDITET,
MzziR<IES),

f NEGATIVE STRAIN
INTERMEDIATE SHAFT

POSITIVE STRAIN = STRAIN GAUGES

MIROEMESE N cDETE TROSNET,
e=T/EA
where T = thrust kN

E = elasticity modulus  ( typical value : 206 108 kN/m?)
A = shaft cross sectionalarea m?

eEEARUA YT =ITIwIDEMBERIE « -,
e= AR,/ 25kR)

The number 2.5 is the bridge factor, saying that 2 gsauges are 100% active and 2
gauges are 25% active. Thatis 1+1+0.25+0.25 = 250,




The humber 0.25 is in fact the Poisson number, giving the relation between longitudinal
compression and radial expansion of a steel shaft.

k is the strain gauge factor, (= 2.1 ).

Combining these two expressions for & and inserting the expression for R, with a
calibration resistance R, the span setting for thrust can be calculated from:

Rs AE
Rs+ Rc 2. 5k4

PORBEEANVBEESHIVLIODESEFUITETRCRONET,

CODTIYIICKBRASZAFEAERUTORANBDDET,
- REDEEZEZITIRN,
-HBITE—XY FOEEESITIRN,
- —INDERICESNTUNIE LD DEEESITEN,

A2 A FARDERNZIBEL

- HEXTREE ¢ £5% (EOBMICLD)
- AN 0 £ 2% (BORSBEORREICKD)

3.4. Disassembling the Stationary Unit ((ES2{E1 = v ~FOEWB L)

M\E&EsS SPS-201, SPS-202, SPS-208 ZZR< 12,
PREMEIRDNTHES. HBEREIT DR, FNEOFIRZT > TIESU),

a) 59\ HWBOERELDET., BEUESRIEIZy hEUYITIDDUPSYRADRER
(I\/Iax,2.5mm) KDELLBZEOTNBIBE. F—/N—E— DR O>TNDIRMLHDET, IR
Le<rEsh),

b) L TH DA DDA LZERH TESRIEI Y FZRDA LTI ZS0,

c) §1 A=y RMEIBEULED UBWKDZZICIDIF > TSN, X ESEEIT Y HETF
EAN-ADSHNIZHBAICRE L TIESN,

m

d ZEI1ZY FORIY RN T EEDIFRNRDICEAN LT EE0),
e SXEIAZY FDRYY RN VT EFHIDHBEFIRY Y RIFHGICERDA LTI ZE0),

3.5 Reassembling the Stationary Unit  (§S=E1 " v FEBRODHT)

a Yv I hEANBZIEOBUESEZEITY FalAMIITET,

b) ??7?7?

o VYDZRDRITIEZRESEZEIZ Y FZRDHLTIIZS.

ESZEIZY FERNTEEDONBIFALICERDHITITIZEN., Z2LTU YT EDREZE25mm
[CRBDLOBMELCLZE, BSZEIZY FOVWSIBALICPIVEZOLADINSZEDN HDFT
N\ ZNE>ENSDBEZRISNVOI T IBDENTY,

d ES2EIZ Y HE BA VI DERE—BIREICBEDLD, WL SHBEHRCBENET,
DIIDPCHBIVNIRY UV ITDRELFUSSICHD, FEETDIEIFEICRISDT,




YO DIiRENSIZBN—BIREICTDCEICI>THDOIILTNET,

e) FBRZLINTIIZE0),

METHOD OF CALCULATIONS

Shaft Power Meter Data

Shaft power is calculated from measured toraue and revolutions from the equation:
P=Mn/9.552 kw

where M = Toraue in kNm
N = revolutions iN rom

Total energy output is calculated from integrating shaft power over time:
t
E= j P dt kw
0
where t = time since last reset.
For a fixed propeller (constant pitch) there is one useful relation to be noticed:
P=cn®
ie. shaft power is proportional to shaft revolutions cubed.
The proportionality factor ¢ is constant for a vessel at a certain draft. This means that
for each level of power delivered to the propeller shaft, the response will be a definite

level of propeller speed.

This relation between power and revolutions for a fixed propeller is called the propeller
curve, See fig. 4.1.

A sHp
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Fig. 4.1
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TJAONRSOAIMEZ TN E, BARB U TEOERIEI TN > TNEFHT,

COCTEFBNULE MILOATONRS (TVIYY) CalnarRES5Z2dCcEIcRrRnFET,
MIEDBNIEITORSOMAKREZRFTTLURHN. TORSDAE-REBELTLENET, BT
ERFRRDOBEEEAOGNET.

BICENWTORSDEEEF, TVIVICBERFESZENLDITEFRLUTIESV),

MROBD EQERHDEIRIEA T ICTRSNTNE T,

RIR—IYDENDECQEHDBRHNEHDIREDY —IY (ZREXR) HSINTNET, ZNISHHETL
WBEE N EOEHDBERNMYE (ND—) OBRICEDELDICEO>TNET,

If power and revolutions are known for one point (1) on the propeller curve, an other
point (2) on the curve can be found from the relations:

&:(E 3

P1 N1

P,= Pl(& ’
N1

SYSTEM SPECIFICATIONS

Shaft Power Sensor, SPS

Power supply: 100-240 VoIt AC, 48-62 Hz.

Power consumption: 7O-100W depending on ring size and system

configuration.

Fuses: Two fuses inside Junction box, 1.6 A, 20 mm.

Data interface: Serial RS-485 signal, ASCIl coded output data, 4800 Baud
Consult Kyma for more detailed specifications if necessary.

Dimensions: Stationary unitt. 250 x 180 x 120 mm (W x H x D)

Weight: 8 Kg

Junction box: 180 x 120 x 100 mm W x H x D)
Weight:2 Kg

Rotating unit: Diam. x 190 x 30 mm (Dia x W x H)
Weight: 20-40 Kg

Kyma Display Unit, KDU

Power supply: 12V DC, 0.2-0.5Amp. (Delivered from SPS-100 power

supply)

Dimensions:

For bracket mounting, front- and rear part as one: 240 x 161 x 118 mm (W x H x D)
Weight: 3.4 kg

For flush/panel mounting, front and rear separated:

Front part : 240x 161 x 49 mm (W x H x D)

Rear part : 240 x 161 x69 mm W xH x D)

Optional Analog Outputs

Up to 4 channels of O-20 or 4-20 mA current loop outputs. The channels are non-
isolated and have common ground potential. Max. load resistance i 300Q for each



channel. For systems requiring O-5 Volt input, use O-20 mA option and connect a
250Q resistor across the input terminals of the datalogging equipment.

The output channels are programmed for Toraue, Thrust, RPM, Power, SFR ¢ a
SFRorectear Sip Efficiency and Propulsion Efficiency signal outout.

Optional Serial I/0O

One RS-232 I/O channel is available for transmission of data to other computer
edguipment with serial communication capability. The Rx, Tx and Ground terminals on
this output channel is electrically isolated from the rest of the KDU system. The
possibility of ground fault loops when connecting to another computer system is
therefore eliminated. Consult Kyma for specific details of transmission protocol and data
format.



