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Lamp:

Key:
kn,o-

Lamp: lndicates that a load reduction is ac-
tive.

Key: Press the load reduction key to dis-
play the load reduction status list.

Key:

Ot7JL4-r<Az AlgrlV?.r,t LZL-*r?ru- 
_,olril-

rrasn in g {"Hm tn" pld#l,l ins,ir"
tor a Hii6'dttiBlS toad reduction to
indicate that it can be cancelled.
Steady light indicates that the auto-
matic load reduction function has
been cancelled.

Pressthe keytocancela load reduc-
tion. Press it again to remove.

/*lrye-ec-(

Frashins when'n irfuIJi,#lio,"set
the load reduction memory. - Dan s7p

Press to reset the load reduction
memory.

Lamp: Flashing indicatesthata load restric-
tion in the PCS is active. Steady light
indicates that the load restiictions
are cancelled.

Key: Press to activate the load restric-
n Ji ,t'et tions cancel function. Press it again

to remove

Note
Depending on options for the actual plant,
some softkeys and the corresponding func-
tions, may be missing.
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Alphatronic 2000 PCS ]vlAhrEl&ut

Mach i nery control soft keys

Fig 4
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See page 12
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See page 16 for
optional gear and
clutch functions
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SELECT DIRECT COMMAND:

lslcLUTcH lslcLUTcH lSl START lSl r40RE

lllour lzlrN l3l ME l4l .

SELECT CONTROL GROUP:
P?rytro?

lslstpERAT lslsrART/ lSlGEAR & lsl MORE

lllRPI sET l2lsTot l3lCLUTIH l4l ]

SELECT CONTROL FUNCTION:

lsl se Pf ;s;rHnusr 0r,4r' Trru
l1l IF- l2lcLUUrH u en^epu)t

THRUST CLUTCH
<lrlode> <Feedback> <Interl nk>

lslDrs- lslENGAGE lSl RESET lSl
IIIENGAGE l2l l3l l4l

I.,IE SG INTERFACE I

SG PTO STATUS STANDBY
CONSTANT SG REQUEST OFF
CONSTANT SG FEEDBACK OFF
DG STANDBY START OFF
II{AINTAIN SPEED REQ OFF

lrlE START/SToP [P#Zll -. ",n<Mode > .S!ns!at> _. 800 rpm
lsl sTop lsl srARr lslcANcEL lsl trtoRE

U ME I2I ME I3ISLOWTRN. 14
SICANCEL ISICANCEL ISI RESET

l1l oFF l2lsTR.BLK l3l l4l

SET SEPEMTE RPI',I

SEPARATE RPI'4 SETPT. ,, 789 RPM

gerapoii,r"- eic:t'^*

SET SEPARATE RPM

ME RPI'I FEEDBACK 777 RPi4
>SEPARATE RPM SETPT. 789 RPl{
NEN VALUE:+0000789 [ 0; 10000]

Belease Discription

Functions under the push button "MACHINERY CONTROL.
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Alphatronic 2000 PCS

Fig 4 (continued)
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See page 13

See page 14

See page 15

tu page 17 for op-
tional functions for
plants with PTI
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ls I ME ls lsrArus ls I r/0 ls I r,.toRE

IlICONT4OL I2ILIST. I3IADJUSL I+

SELECT CONTROL OBJECT:

lslcPP rNP lslcpp ouT lslcov ouT lsl MoRE

sIBRG PrT ISIECR PrT

SELECT CONTROL OBJECT:

lslSTART lSlcPP lslG0VER-

ls I LoAD lS I Prr ls I sET- ls I tltoRE

lslcH. ArR lslSHUT- lSlLoAD lsl !,toRE

SELECT CONTROL FUNCTION:

lslLoAD ISIFTNEADJ lSlTACHo
lllC0NT_8oL l2lRPi,l | 3 | SYsTEr4

IrtE TACHo SySTEtrt: 
ilro(ndp

lslsELEcr lslsELECT ;s;nurosrl lsl RESET

lrlTAcH0l .12lTAcH02 
lg.r.4cjg -* lql

RPM FINE ADJUST 6" o 6ee<Fadjstat> 760 765 RPM

ISIFTNEADJ l.SEigEAq! lsl RESET lsl

SET MAX LOAD

-MAX 
ENGINE LOAD 1OO.O %

SET I.,IAX LOAD

ACTUAL ENGINE LOAD 89.3 %

iIAX ENGINE LOAD 1OO.O %

NElr'l VALUE:+00088.0 [ 50.0; 100.0]

Functions under the push button "MACHINERY CONTROL"

Release Discriptionpage 12
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Fig 4 (continued)

See page 14

See page 15
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2 | LrST

SELECT CONTROL OBJECT:

lslsrART lslCPP lslGovER- lSl MoRE

lsl sET-

IR ISISHUT

GOVERNOR INTERFACE

r4E RPM FEEDBAACK 799 Rpr a
GOVERNOR SETPOINT 8oo RPI| 6o.a

GoVERNoR SToP 0N oFF/ON
CANCEL LII,,IITS ON oFFloN

ral''cF r

PITCH COi{TROL

CONTROL ITIODE REMOTE

tlODE SNLTNE

PITCH FEEDBACK

PITCH COiIIAND

1 100%

1 100%

TER PU],{P ST0PPED/STARTED

FEATHER PoS. rNPUT 0FF/0N

START BLOCKINGS

READY TO START OI{/OFF
START BLOCKED ., , ,. OFFION

LOCAL CONTROL OFFION
SHUT DotrN oFF/0N

sLowruRNrNG FArL oFFI0N
TURNING GEAR ENGAGED OFF/ON

CPP oil press 1ow 0FF/0N
CPP pitch not ZERO OFFION

t 'locki ng devi ce OFF
Start air press low OFF/0N
lilain start valve 0FF/0N

ty air press 0FF/0N
Exh. valve ctrl air 0FF/0N
Aux. blowers ready oFF
Disconnecting device 0FF/0N
Gear Iub oil press. 0FF/0N

Functions under the push button *MACH\NERY CONTROL.
Sfatus lists

page 13Re/ease Discription



Alphatronic 2000 PCS

Fig 4 (continued)

I S I STATUS

lslSTART lslCPP slG0VER- lsl t40RE

lslLoAD lslPTr lsl sET- lsl MoRE

SETPOINT SYSTE}.I

BRIDGE PITCH SETPNT. T 1OO.O%

BRIDGE RPl.l SETPOINT 0-800 RPltl

SELECTED SETPOINT O-8OO RPI4

r,rE ilATNTATN SPEED 0FF/0N
II.IE FIXED SPEED REQ. OFFION

Bridge centre 0FF/0N
Bridge wing port 0FF/0N

PTI CONTROL

PTI LoAD C0NTRoL N0 LIt'tIT/Sc/DGx LIMIT
PITCH REQUEST +/- 100 v"

sG M0T0R LoAD LIi{IT ilo LIitrT/LItr.trTED
sG M0T0R l4AX LoAD F100.0 %/A/kr{

DG LOAD LII.{IT ilO LI}IIT/DGx LItttIT
llAX DG L0AD 0-100.0 % of max

DG2 ACTUAL L0AD 0-100.0 %/A/kN
DG3 ACTUAL LoAD 0-100.0 %/A/kN

DG5 ACTUAL L0AD 0-100.0 %/A/kH
PTI CONTROL MODE <I,IODE>

LOAD CONTROL

STATUS NO LIMIT
PITCH REQUEST r 100.&%

},IAX ENGINE LOAD O-TIO.O%
ACTUAL ENGINE LOAD O-IIO.O%

SEL. L0AD PROcRAll ll0Rl.,tAL

LOAD PROGRAM STATUS I..IIN

RPM LII,IITER STATE LIMIT 0FF/0N
RPM LIi,IITER OUTPUT O-IOO.OU
ME RPI\I O-8OO RPM

AIR LrM STATE LI[.trT 0FF/0N
CHARGE AIR Llfil oUTP 0-100.0rk
CHARGE AIR PRESSURE 0-3.20 bar

REDUCTIoN STATE 0FF/0N
LOAD REDUCTION LIMIT 4O.O%

See page 15

Functions under the push button "MACHINERY CONTROL"
Status lisfs
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Alphatronic 2000 PCS
HANErut

Fig 4 (continued)
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Functions under the push button "MACHINERY CONTBOL'
Status lists
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cot{TBoL

| ! | STATUS,

SELECT CONTROL OBJECT:

lslsrART lslcpp lslGovER- lsl MoRE

lslLoAD lslPTr lsl sET- lsl r,roRE

lslcH. ArR lslSHUT- lslLoAD lsl MoRE

LOAD REDUCTION

LoAD RED. PREWARNING 0FF/0N
LOAD REOUCT. ACTIVE OFF/ON

L.O. TEMP INLET OFF/ON

H,T. C.W. TEl,lP INLET 0FF/0N

THRUST BEARING TEMP OFF/ON

MAIN BEARINGS TEMP OFF/ON

ACS: SHD PRE!ilARNING 0FF/0N
ACS: SHD ACTIVE OFF/ON

ACS: EMERGEI{CY STOP 0FF/0N
ACS: OVERSPEED 0FF/0N

ENG, H.T. WATER PRESS OFF/ON

ENG. H.T. I.IATER TEMP

ENG. OIL MIST DENSITY OFF

GEAR LUB. orl PRESS 0FF/0N

CHARGE AIR CONTROL

CHARGE AIR PRESSURE 0-4.00 bar
CHARGE AIR TEIIP 0-150.0 des.
TURBO CHARGER RP]..I O-4OOOO RPM

Be/ease Discription page 15
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Alphatronic 2000 PCS

Fig 4 (continued)

lslGEAR &

SELECT CONTROL FUNCTION:

ISITHRUST lS I Pro

lllcLrlTCH l2lcLU
lslSG/PT0 lslDrscoN.
l3lrNTEBF. l4lDEVrg:

DISCON. DEVICE:
<Jtlode> <Feedback> <Interl k>

lslDrs- lslENGAGE lslRESET
r I ENGAGE 12 I 13

PTO/SG INTERFACE I
SG PTO STATUS NOT READY

CONSTANT SG REQUEST OFF

FEEDBACK OFF

LIM.VAR SG REQUEST

LIM.VAR SG FEEDBACK

DG STANDBY START

OFF

OFF

OFF

MAINTAIN SPEED REQ

PTO CLUTCH:
<Mode> <Feedbacb <Inter'l k>

lslDrs- lslEi{cAGE ISIRESET
r I ENGAGE l2l

THRUST CLUTCH:
<Mode> <Feedback> <Interlk>
lslDrs- ISIENGAGE ISIRESET lsl
lllENcAGE l2l l3l l4l

N
.T
g)o

I

oo(\

Functions under the push button "MACHINERY CONTROL.
Optional gear and clutch functions

page 16 Release Discription



Alphatronic 2000 PCS IYlAN
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Functions under the push button "MACH|NERY CONTROL,
Optional functions tor plants with pTl

lsl M0RE

l4l

SELECT CONTROL OBJECT:

lslLoAD lsl PTr lslPTr lsl MoRE

ISIFTNEADJ lSl

PTI CONTROL

<Mode> <Status> 0-100.0 % SG LoAD

lslPTr lslPTr lslREsET lsl
lllsToP lzlsTART l3l l4l

ME PTI

-SG 
MOTOR MAX LOAD 0-1200 Kl'l

_t4AX DG LoAD 0-100.0 %

PTI CONTROL

MAX DG LOAD O-1OO.O%
NEl,l VALUE:+ 88.0 [ 0; 110.0]

PTI CONTROL

SG MOTOR ACTUAL LOAD 89.3 %

SG MOTOR MAX LOAD 1OO.O %

NEl,l VALUE:+ 1200 [ O: 32000

, f,14x*V'l''o-o-
{tPqA{hO,@5 ..t'rtt.l' + :'i' L/

Release Discription page 17



Alphatronic 2000 pCS
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Def initions and abbreviations
19y-E_ Alphacomm monitoring - engine kourpou lLACM-GP Alphacomm monitorin!-gearand propeller xoHTpr^/r F€Atrmflalt It *t9S Alphacomm safety -"*,iol,ono 

i-i,nl.*-".-r.-^
Al Analogue input a.aqtc4p6a-$ 6ir=6
AO AnalOgUe OUtpUt 4..tt.rr,.abo.$ {r*', -,, , 0BT Bow thruster r.oapi.nlt La rcr,qe-c '7ct " J,5 o

BU BaCkup COntrOl i,i * t<{,,c, ;. , *, { t, c" ft^l}#.l.n 
ru un'

CPP Controllable pitch piopetier Fe1,1A{,[16err,r.i, 
'rut.u (,ur<'-,u

DG Diesel generator Af
?l^ Digital input ,ruspa&c-{ 6Xrt

?9^ Digital output Lt ,.p'p.6or b*'l " a
:!: Engine safety system ' *ar.^r. le1a 1r.45pL5s-r-''-' fi1rr rr-rrr-t- { F-t

ECR Engine control room LS Il V
Exhaust 6 rzxnoft
Engineroom M.O. ,r
Enter key Kncr$'-r-e' 'i '*'3*
Emergency stop abalr,*{" nw!' c'rtrvt
ESCape key rrcb'uura. , etpevolc_
lnpuVoutput sB o4/ 8yco2 : ''
Light emitting diode d e"'l c u'l i g-go4egng4i+c r{ o f (r L,r rrr 14 e

ig9"l monitoring controt and safety systems _"fiti;a oi 
"ng,n"Main engine f-J.

Manoeuvre handle panel h6H6r.b ir.r.-ricrc qruF&hr, ;i "
Man machine interface 8y,-*o6a&o6,-'Lt' 

".,o6a#, 
l.^ Ficrr.LLLr'.{ r,-

Main switch board
Oil distribution (box) . 6r;r*6es L o wnrp an.r yLc"*,r,.c,l cJJl-$fvul
Operator panel locallybn'the engine ion^i 2,.yxLra^.ut vle. ffl
operator panel locally on the geir ano propeller box net"t€t.. yvpa.t:n*tu t
Propulsion cOntrol oanel nrout.-a, ,,:ri,n6,,rf!ir.ec. ,.,,. -r;-,', ",.1 

;{ol,r,'.r...-',

vperalor panel locally on the gear and propeller box n1erct, ,7vpt.l'n.t*u t ua f,etu,:to,tPropulsion control panel n6i,o, *,.1.0i*r,Iri;' ;,.,;*;: ,,.$ 1'.,:;::.r,Propulsion control system [,i..ul' ,]nyea.$^,i,"^t 'iir.*l '76'1"a'$'r-oJ

Propeller indicator panel nase/lb bi;a*ort* ,BParProsrammaorlGi"controner-s";f"amf rrr:,'"*;':',,,6ffK"*#!p*t,*"**n:.-ljlranagem::t 
:y:]:, - ships generatoi controt system o',?yfl_.."j f*i^n {Us.r(lA a t-DeLr h cn E

ng4.t-y1s^-y .c jvr* L

orreus E"f

EXH
ER
ENT
ES
ESC
VO
LED
LMCS
ME
MHP
MMI
MSB
OD
OP_E
OP_GP
PCP
PCS
PIP
PLC
PMS 3^

PS
PTO
PTI

Rpm
SAS
SB
SG
SHD
SLD
ST
UPS

\

It

Port side rre6a-s Fopt
Power take-off o16ob *.r-oLth{'crt{
Power take-in 6rfr/o"r,** oz1&qr{,oerz
Rotations per minute ef,/ n in
Ship's alarm system qpfu tpc6a',ona ( cu'r,T'[:'r"'f;-

Starboard side npabvi Fop:' '

Shaft generator'Aa-Ao,1;-*.a'lr^"P
Shut down ociGt-to6"a [,L)aw)-tH n / 5a'aro 6o', )
Slow down/load reduction cw)'r\cetv)'L /2{* ^rtn'c'Y-'-'e 

c'{:,=a*')r-'iL'l

Itgrn thruster psrie-6oe 6c';r*Lo< 
& o

Uninterruptable power supply' ue,fawrutpahe**tne n^tra.r'u-e_

page 05-9
Release 4_05A1-01
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Cucreuur MecrHoro KOHTpOnf,, ynpaBneHHfl n 3aqnTbr 509.01
l4t+auue 12
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O6ulee

Ha geurarene peanrcoBaHa KoHqenqufl nonHocrbrc)
oneKrpoHHoro r pe3epBHoro npu6opuoro ocua-
uleHns, .{ro o6ecneq[Baer oneparopy Bcecro-
poHHee 14 KaqecrBeHHoe npeAcraBneHl4e o ero
cocToflHt4H.

flauens Oneparopa - I-naeHHfi ,[eurarenu (nO-fA)
pa3Meu{eHa oKono peryneropa. ero cAenaHo Anfl
roro, qro6ur o6ecnequrb oneparopy Haufiyqulr4e
ycnoBltfl no ynpaBneHrlo u KoHTporlro Bcero EB14-

raTen9 c oAHoro nocTa.

Cxeua cncreM MecrHoro KoHTpoflc, ynpaBneHnq u
3aqhru (Local Monitoring, Control and Safety
systems - LMCS) noKa3aHa ua puc. 1.

Bur.r[cnurenuuufr 6nor noA Ha3BaHueu 3aulnra
Alphacomm (Alphacomm Safety - ACS) geicrayer
KaK He3aBucuMan chcreMa 3au+4Tbr, ucnonusyn [1O-
l-E ms oro6paxeunn nu$opuaqru.

BHqncnurenuHurfi 6nor noA Ha3BaHuerra Mosuro-
puurAlphammm - fleurarens (Alphacomm Monito-
ring-Engine - ACM-E) BHnorrHser cfiegyxlrque
3aAaqu:

o fieicrayer rax ycrpoficrao c6opa EaHHux,
lrcnonb3yl l-lO-l-E nns oro6paxenun ranQop-
MaqhH

o Fennercq KaHafloM nepeAaq[ AaHHbtx K

cygoeofi AllC

o Peannsyer $yHqru aBroMarhqecKoro ynpag-
neuun l-fl

a HenRercs pesepenofi cncreuofi 3au{}lrbt

Boo6qe, Bce EarquKu gBnfltorcg aHanoroBbrMr4, r{To

AaeT nonBoBaTenrc Bo3MoxHocTb npsrecTb To{Hoe
3HaqeHue np6oro napaMerpa. Ocyuqecrennercn
nocToflHHa9 npoBepKa Toro, LtTo Bce AaTquKu
HaxoAgTCR B yCTaHOBneHHbX npeAenax u3MepeHile.
Ecnu xaroi-nn6o gar.rnx eufiger 3a cBovr npe.qenbr
H3MepeHnF, oneparop 6y4er onoBeqeH o6 groru.

L21131

hsrraepeune u oro6paxeHne eaxHefiunx napa-
ruerpoe gy6nupoBaHo. [y6nnpoeauHbre n3MepeHun
noMeqeHbr Ha cxeMe chMBonoM "S".

O6opy4oaaHre AByx 6noroe Alphacomm, o6osHa-
.{eHnurxACS raACM-E, ilAeHTu\tHo. 3rm 6noxra 4efrc-
TByror KaK He3aBhcr4Mbre BbrqhcnurenbHue 6noxu,
.qarqmKr4 Koropbx HenocpeAcrBeHHo nqAcoeAHHeHbl
K BbrxoAaM. 3nexrponnraHhe ocyu{ecrBnflercfl or
po3erKn ceru nocronHHoro roKa HanpqxeHueu24B
c aeapnfruurM aKKyMynrropHblM nnraHheM. Enorn
esarmo4efrcrByor c naHenbp oneparopa qepe3

nocfle,qoBarenbHoe coeguHeHue. Cesau 6noxoe
Apyr c ApyroM ocyqecrBnnerce qepe3 gy6nu-
poBaHHylo GeTb.

ACM-E cBe3aH c cygoaoil Al-lC c noMoulbro nocrle-
AoBarenbHoro coeAuHeHug, qro Aaer .qocryn Ko

BCeM nOKa3aHHgM .qaTq[KOB.

ACS caqgaH c cl4creMofi ynpaaneHue nponynb-
o4BHblM KoMnnercoM (PCS) c noMotqbo nocneAo-
BaTerlbHoro coeAuHeHufl , qTo iqenaeT Bo3MoxHblM

flHcraHqhoHuoe oro6paxeHre ru$opuaqnu u
gefi crern cucreMbr 3aquru.

llepereHu gar.rr KoB, noAcoegu HeH H brx r L MCS our.

e Onncanuu 509.80 "flarruxu, ucnonb3yeMbre Ha

4Burarefle".

3*___-_
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Cucrennut MecrHoro KOHTpOns, ynpaBJIeHUs M 3aUlHTbl

L21137

Cron6qarue ElarpaMMbl, noMeqeHHue cutaeonoM "S",

orHocffTcF K t43MepeHhrtM c gy6nupoaaHHblMl4

npeo6pasoearenaMH

OneKrponilTaHne
6no(a 3aqrrbt
24 B, nocr. ToK

LIluHa r ACS

@eAuHeHue

,Qaruuru
qacToTbt
BpaqeHH,

llocnegogarenuHoe

Ocranuuute vacru: Llenu MoHl4rop[Hra
*: fialrx ue gy6nupoaau Q*

flaHenb Oneparopa - l-[
Jlnqeeac cropoHa

MecrHoe ynpaBneHre, BcrPoeHo

CxeMa gneKtpoHHHx KoMnoHeHToB

oaxenu oneparoDa l-Il

Mourroprur
Alphacomm

(AcM-E)

Cucr.3ar4urbt
Alphacomm

(ACS)

(
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Cucreuur MecrHoro KoHTporf,, ynpaB;IeHnn til 3au{HTbt 509.01
Vlsnasue 12

Ilauenu oneparopa

llaHenu oneparopa rnaBHoro ABrrareflF (nO-ru)
cnyxhr.qnn Tpex qenei:

€ MecruurZ KoHrpoJlb
o MecrHoe ynpaBfleHhe
o t4Hrep$eilc cHcreMH 3aulurbr

Mecruurft KoHTponb

Oyuxqur MecrHoro KoHTpone ucnofluayer cron6qa-
rure rpa$raxnlguarpauMH Anc npegcraBneHue
pe3ynbraroB Bcex [3MepeHufr ua geurarene. finn
y4o6craa puarpaMMbr pacnonoxeHbr B Burqe MHeMo-

Hh.{ecxoft cxeMbr, noKa3brBa}ou1ei opreHrupo-
BOqHOe nOnOXeHne AaTqnKOB EBrraTenfl .

L21131

B gononHeuue K taHAuKaLlhH Ha cron6varux guar-
paMMax, MoxHo yBu,qeTb ToqHoe 3HaqeHue Ka)tAoro

Aarqhxa, ucnoflb3ys gucnnefr "Measurement"
("l4erraepeHVA") vt KHonKh. Hag guarparuuofr,
coorBercrByCI utetZ au 6pa HH oruy napa Merpy, 3aro-
pt4Tcg xenraf naMna.

l-{raSpoeofr gncnnefi nog HaAnrcbo "Measuremenf'
noKaxer 3HaqeHuf, nocrynaoqHe or AaTqnKoB,
noAcoeguHeuHurx x ACM-E.

L{raQpoaorl grcnnefr nog Ha.qnmcuo "Engine Run-
ning Hours" ("Hapa6orxa .qBrrareflq, uacut") noxa-
3HBaer nonHoe qhcflo qacoB, B TeqeHue Koropblx

,qB[rarerrb pa6oran. l-loxagaunR $terqnKa He Moryr
6u[u ilsN4eHeHH cy4oBofr xouaHgofr.

Kuonxa c Hagnucblo "Panel/Lamp Test" ("1-lpoaepxa

naHenr/narun"), noxa Haxara, BKnrcqaer Bce
l4H4taKaropbr Ha naHenu. 3agefr creytorcs t4H.qrKa-

Topbl KaK qenefi 3aqr4Tbr, TaK 14 KoHTpons.
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Gucreua 3aulurbt

Cucreua 3aqnrH gericreyer KaK He3aBilcuMa,
orAen bHocrorr ulaq ctacre M a, o6na4arcu.1af, cBor4 Mt4

co6creeHHure AarqHKaMu. ,QnR roro, qro6ur o6ecne-
qurb eule 6onuu:rrZ ypoBeHb 6esonacHocna, $yHx-
qum 3au{ilrbr npogy6nnpoBaHbt e ACM-E, r.e. npta
orKa3e geilcreyrcqefr cucreuul 3au{urbt, 3aulrra
ABhrarenr c noMolr1blo aBTocrona 6yger o6ecne-
quBarbcn B nonHoM o6teue qepe3 ACM-E,
aoager7creye Ha cron-Kfl anaH perynsropa.

B gononueHne x raHrep$eilcy oneparopa Ha Mecr-
Hbx naHenflx onepaTopa, onucaHHbtx Bbil.le, ilMeKlT-
cn nogo6Hure nu ycrpoficrBa Ha naHenex oneparo-
pa crcTeMbt Al4cTaHqmoHHoro ynpaBneHufl .

B cnyvae cflhuJKoM eHcoxofr qacrorbt Bpau{eHrn
ryp6oHarHerarenr nepenycxHofi xnanau orKpoercf,
Anq cHhxeHnn o6oporoe ryp6oHarnerarenn. ['lpu
.qucraHqhoHHoM ynpaBneHxr PCS o6ur.tHo ns6e-
raer Bbrcorofi ,{acrorut BpaqeHfiq ryp6oHarHe-
rarenq, yMeHb[xafl HarpysKy ABurarene (r.e. r.uar
auura).

flepeveuu Bcex,qarqtaxoB aBTocrona u ux npegeflbt
MoxHo aahtn a pasgene 509.

EnoxupoeKa nycxa

Cucreua 3au{t4Tbt BbtsBflfl er Bo3MoxHbre 6noxupoa-
Kh nycKa, KaK noKa3aHo Bbtule. 3aqrra c noMou.lbto
Enoxupoaox nycxa 4eicrayer m npu At4craHqr-
oHHOM, u npm MecTHoM ynpaBneHuu.

llpegynpexgenue
B cnyuae HehcnpaBHocrr,r ACS sce 6noxupoexu
nycKa aBroMaruqecxu 6ygyr ornrur. Oneparop gon-
xeH npeAorBparnrb onacHyto curyauuK) npu nycKe
ABUraTenn, T.e. npoBeprTb, qTo eanonoeopornufi
MexaH[3M OTKnK)qeH.

AsrouraruqecKue $yH rqra ra yn paBrreHu,

Cnegyroulre aBroMaruqecKre $yxrqrara ynpaB-
neHue 6ynyr BHnonHeHH 6noxou ACM-E:

flonoxeHue 6afi nacuoro KnanaHa ryp6onar-
HETATET9

a l-lonoxexue nepenycrHoro KnanaHa ryp6o-
HATHETATENR

o SageficreoBaHue KflanaHa ycrporicraa
noAKpyrKu

a [lonoxexre 6afinacuoro KnanaHa Hu3Ko-
TeMneparypHoro oxnaAhTenF HaAAyBOT{HOrO

BO3Ayxa

llonoxeuue AByx yKa3aHbtx KnanaHoa ryp6ouar-
Herarenf, BocnpuHuMaercc pefle o6paruofr cBn3t4,
H coorBercrByro u{ee nonoxeHre oro6paxaetcn xar
'WASTE GATE OPEN unu CLOSED" (nEPEnyCK-
HOl4 KnAnAH OTKPbIT ranyr 3AKPblT) ra "BY-PASS
OPEN ranra CLOSED" (EAt4nACHblt4 KnAnAH
OTKPbIT unr 3AKPblT).

fl onoxenue orhx AByx KrranaHoB ryp6oHaruerarenn
KoHrponmpyercs ACM-E. Ecnu ecrb pacxoxlqeHue
MeXAy yKasaHHbrM u geicraurenbHbtM nonoxe-
Hr4sMr4, qepffi cynoBylo Al-lC 6yger AaH curHafl
TpeBoru. B gononueu he K oroMy, coorBercrByrou-1ufr
[H.qrKarop ua t-lO-t-[ 6y4er ruurarb, noKa curHan
KoMaHAbr 14 cnrHafl o6parHofr cBH3t4 cHoBa He
coBnaAyr.

Censu c cy4oeofi AflC
Boo6r.qe, Bce u3MepeHran ACM-E uoryr 6uru
nepegaHH B cygoByto A[1C, xoropan o6Happrur
Bo3MoxHbre npeBbllueHtan npegenoe Al-lC u esrgacr
xeo6xogurra u fr aeapufr Ho-npe4ynpeguren uH urfi
cnrHafl no cypHy. Paagen 509 Aaer roqHyrc raHSop-
Maqrrc o AarqrKax AI1C u hx npepenax.

l-logcoeguueHre K cygoBofi Al-lC peanu3oBaHo c
noMolqbK) nocfl eAoBaTefl bHoro no.qKfl oqeHun
"Tor{Ka-To.{Ka". Hagsop sa nt4Hrei cBF3u .qonxeH
ocytl.1ecrBnfiTbctf, cygoBof AnC, r.K. oHa geicrayer
KaK rnaBHafl.

llpnuevanue: Baxuo, ..tro6ur Bce npenynpex-
Aapu{ue cr4rHanH Beflil K 6urcrponay BbtcBfleHulo 14

ycrpaHeHuto or.uu6xr,r.

Her HecyulecrBeHHblx crrHafl oB Al-lC. lloerouy
B€DKHo, ..tro6ur MaunHHag KoMaH.qa 6uma xopor.uo
3HaKoMa c At-lC, xoporuo o6yvena o6paqeHurc c
AflC n noHuMana ee BaxHocrb.

Hau6onee cepbe3Hble npqAynpexgarcque curH€rnbt
Al-lC cxa6xexu $yrxqueMl4 cHtDKeHnR o6oporoe
n/Hnr aarocrona.

Geasu c cl4creMoft ynpaanenur
nponyr bcl,t BHbIM KoMnneKcoM

ACS noAcoegrHeHa K chcreMe ynpaBfleuhq
nponynbcuBHblM KoMnneKcoM qepe3 nocnqAoBa-
TenbHoe coeEuHeHue, qTo AaeT Bo3MoxHocTb
AucraH qr4oH uo oro6paxaru ra H$oprtaa qu ro ra pa6o-

ry cucreMH gaqilTbr. B cnyvae orKa3a stoil nuuuu
cecsra PCS Bbr4acr curxan AFIC.
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emcrerus! MecrHoro KOHTpOnfl, ynpaBfleH[fi n 3au{HTbt

L21131

3eneHurfr qeer,qByx t4Hg[Karopoe: "Cecau c cl4cre-
uofr aaqnrut ecrb" u "Css3r c cucreuofi KoHTponfl
ecrb", o3Haqaer, qro cBg3b c ACS yr ACM-E coor-
BercrBeHHo pa6oraer. f'lpu eosurxHoBeHnu Heno-
flaAoK e pa6ore cBe3l4 c oAHt4M us 6noxoe Alpha-
comm, coorBercrByro u1u rZ u H.qta Karo p nora cHer.

Orxas Aarr{HKa

(nurxog 3HaqeHun 3a Aonycrt4MHe npeAen,;t urlvt
HehcnpaBHocru xaGenn) Moxer HHAI4ql,tpoBarr,cfl Ha
n O-fI cnegypt{t4Mu cnoco6auu:

c BepxHr,rri u uwxli]ui,t l4HAhKaTOp CrOn6qarofi
,quarpaMMbt M[raeT, noKa3btBafl, qTo cooTBeT_
crayoulufi .qarqhK HeucnpaBeH.

a l-lu$poeora gucnnei "l4euepeHue" floKa3u-
eaer "FAIL" (OTKA3), ecnu iqarqt4K, orMeqeH-
suil xenrutM cBero.quorqoM HMeer Heuc-
npaBHocTb.

a Orgenuuslri l4HgilKarop aBTocrofla Mhraer,
noKa3btBafl oTKa3 .AaTqUKa aBTOCTOna.

hHrep$efic cucreMbl 3au+Ltrbt, pr4c. 3

hu,quxaroput aBrocrona gy6nrposaHu. l4nguxa-
ropbr cnpaea sapericrBytorcfl qepe3 ACS, a
hHgrKaropbt cneBa - qepe3 ACM-E.

Kor4a oguH 143 AarqhxoB aBTocrona npeBbtuaer
caorZ npege.n, BKrr toqaercfl coorBercreyoulr,r rZ

orpenux ur fr il HAH Karo p a BTocrona. O4HosperueH uo,
ycraHaBnfiBaercr naMsrb aBTocrona, eagefrcr-
ByeTCq cTon-KnanaH 3aU{UTbt 14 ABUraTeflb ocTaHaB_
NHBAETCH.

llauqru aBTocrona Moxer 6urru eoccraHoBfleHa
HaxarreM Ha KHoflKy "BOCCTAHOBT4Tb ABTO-
cTon".

Kax norasaHo Aaflee, aBTocronbt nenqrcg Ha
OTMEHflEMbIE H HEOTMCH'CMbIC.
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,Qy6nupoaaHHbte t,rHArKaropbt

4ne Synrqri 3aqhrbt

Y
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KHonxu pnn uecrHoil orMeHH u
BOCCTAHOBNEHH' ABTOCTON

Cocrosrue
naMgTl4

aBTOCTOna

Oguuovuue
ilH.q14KaTOpbt

aBTOCTOna

HeornlteHceirsre
aBTOCTOnbt

Orueugevute
aBTOCTOnbt

klxgnxaqra or ACS
lzlxguxaqrr or ACM-E

Puc. 3 LlumepQeilc cucmeMl saulumbt
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Cucreuur MecrHoro KOHTpOnfl, ynpaBrreHmfl m 3aqHTbl

Oruenger.abre aBTocronbt

IIpra sagefrcrBoaaHuh KHonKr 'CANCEL SHUT
DOWN" BKnloqalorce krHguxaropbt "SHUT DOWN
Cancelled". Ecnu oAus r43 IarquKoB orMeHfleMoro
aBrocrona npeBbrcl4T csofr npegerr aBrocrona,
Hr4qero ue nponaofiAer, noKa BKntoqeH uHAuKarop
"SHUT DOWN Cancelled".

[loaropuoe Haxarhe KHonKH "CANCEL SHUT
DOWN " Bblxlrror{l4T r4HAu Karop.

Or[,teHqer\lure aBTocronbr npqgBapfl ]orca 6-cexyH4-
HbrM npe.qynpe)r(AeHheM Ha Mocrt4Ke Ll B qny. B
reqeHHe ororo BpeMeHu onepaTop uMeer Bo3Mox-
Hocrb, qepes PCS, orueHurb aBrocron, I4Haqe

ABhrarenb 6yger ocraHoBneH.

HeoruenReMbre aBTocronbr

HeorrraeHseruuti aerocron Bcer4a cpa3y ocraHaB-
flnBaer flBurarefib. OH He Moxer 6urru onueueH.

Orxas garqrra

Orxae AarqrKa aBTocrona He Bbt3btBaer aBTocron.
9epea cyloBylo Al-lC 6yger no4aH curHan rpeBoru,
14 coorBercreyoqnfr rHAHKarop na I-lO-l-[ Har{Her
Mnrarb. Murasue 6yger npo,qonxarbcs, noxa
HeucnpaBHocrb He 6yger ycrpaHeua.

L21t31

Mecrnoe ynpaBrleHhe, puc. 4

Oynxqrara MecrHoro ynpaBfleHus gefrcreynr Henoc-
pe.qcTBeHHo Ha MexaHH3Mbl, r.e. MecTHoe ynpaBne-

ure pa6oraer He3aBucl4Mo or KoMnborepHbtx
6noxoe. OgHaxo, no6ar geftcrByoqas 6norupoexa
nycKa oT cl4cTeMbr 3auluTbr npe.qoTBpaTuT nycK

ABUraTen9.

Ycraexa qacrorbr BpaqeHufl
gnfl peryflnropa

Ycraexa peryflsropa Moxer 6utru raueneHa, KorAa

nepexnrcqarens "CONTROL POSITION" (flOCT
ynPABIIEHl4fl) Haxo4vrrcr B nofloxeuuu "LOCAL"
(MECTHOE). YcraHoaxa i.{acrorbr BpaqeHilq npol43-

BoAr4TcF noBoporoM coorBercrBytotqefr pyxonrKu Ha

caMoM peryflqrope. Cu. pyxoaogcrBo no pery-
nnropy.

Ycraexa perynnropa flucraHqtaoHHo ynpaBnnercfl
PCS, xorla nepeKnpqarenu "CONTROL POSI-
TION'Haxogrlrce B nonoxeHur "REMOTE" (E[4C-
TAHI-II4OHHOE). l-lpu nepexo.qe or "REMOTE" r
"LOCAL" ycraBKa He h3MeHflercc.
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Puc. 4 Mecmuoe ynpaafieHue

Ilepexnrcvarenu MecrHoro ynpaBneHun.

fieticreyor He3aBuo/rMo or
SneKrpoHt4M Ha ABr4raTene

lzlu4uraropu 6norupoeru nycxa.
Enorupoexa nycxa rarc{e Aeficreyor
H npu MecTHoM ynpaBneHnil
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l[aruuxlr, ucnorlb3yeMble Ha EBhrarere

fiarvuxu AllG

Boo6qe, Bce r43Mepenur, co6paHnue 6noxaur
Alphacomm, ycraHoBneHHbtMtl Ha ABurarene n
pqgyKrope, neperqaprce B cyAoByp AllC, rge eoa-

MoxHHe npeBHueHut npegefloB Al-lC 6ygyr o6Ha-
pyry(eHH r onoBeu{eHH no cygHy, xax rpe6yercn.
[lepeveuu co caogrofr ct4rHaroB TpeBor[ Aaer rotl-
Hyro ranSoprvraquxl o garrurax All C u nx npegenax.

Cesss c cygoeofr AIC peanrsoBaHa c noMou{br)
nocneAoBarenbHoro coeAuHeHng "To.{Ka-Tot{Ka".

Snexrpmvecxufr unrepQefrc onucaH B AoKyMeHre
"hHrep$efic AnC", MODBUS.

21131

Ilpoeepra AarqltroB

B cooreercrallt4 c nporpaMMofi o6cnyxneaHun
ABurarenn npoBepKu, ynoMqHyrue a Pa6ovux Kap-
Tax, AonxHbr npoBotrt4Tbcq npu xax,qoi 6onsuoi
nepe6opxe. ['lpoaepxa AonxHa ynocroBepnrb, t{ro

B cnyqae HeHopManbHbtx ycnoBilti pa6oru gnn
npegorBpa qeurn xpyn nofi nonoM Kt4 6yger e stgaH o

npeAynpexAeHhe.

l-lepeuenu co cao4rofi aeapufi uo-npegynpellurenb-
Hbrx cilrHanoB, BKnrc)qeHHutfi s cocraB aroro pa3-

nena 509, Aaer rot{Hyto ttH$opuaqnto o,qar'{l4Kax
AFIC u ilx npeAeflax. [lepeuuu co cBoEKaMu aBro-
cronoB, cnuxeuufi HarpysKt4 u ycrpoficra ynpaB-

neHrf, pe3epBHbrMh HacocaMu, BKnoqeHHble B

paqgen 509, gaor rcr,ruyo uH$optvtallulo o AarqrKax
3arqhTbr 14 ynpaBneHrg u vx npeAenax.
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Description of the communication between

Alphatronic 2000, Local Monitoring, Control and Safety System
and

Ships Alarm System

using the MODBUS serial protocol
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System Layout

The figure shows the system layout. All sensors are @nnected to the Alphacornm units,
mounted on the machinery, T.h9 Alphacomm unit named Alphacomm M'onitoring - Engine
(ACM-E) is working astre point of interface to the ship,s A;; system FAS). i-e.
measurements from other Alphacomm units are communicated tfrrough ifr" nCf,A-g, thus
making the interface to a point to point connection.

Untb trrountod on lhc enghc

Communication using the MODBUS protocol

The ACM-E has a strandard MODBUS ASCII interf;ace. The electricat interface standard is EIA-
RS 422 using a 5 wire connection (Rx+, Rx-, Tx+, Tx-, GND)

The communication set-up is: g600 baud, g data bits, 1 stop bit, no parity.

The ACM-E MoDBUS protocolwillonly accept one command (Function Code 03) for reading
of both analogue and digital input valuis one at a time, or as a block of up to 32 values.

The original MODBUS protocol standard is defined by the cornpany AEG Modicon. Theprotocol implemented in the ACM-E is using this standard only in iart, sin* 1r" standard
refers also to specific types of hardware.

The basis for the protocol implemented in the ACM-E can be found in the document:o MODBUS protocol, reference guide document No pl-MBUS-3oo, Rev. G

Since the standard refers to specific types of hardware, is should be noted that all MODBUS
addresses in the list 'Summary of Alarms' for the plant in question, Lt"o oir"cly to the
addresses as they appear on ihe rine. These addresses .h;ril hl;;-oib; offset.

SNB

Descripdon:

Alarrn m lnterface, MODBUS
ldant, No.:

2 04 9274-2
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Protocol Description

The ACM-E is using the ASCII version of the MODBUS proto@I, working as a slave.
Consequently the Ship's Alarm System mustwork as the master.

Being an ASCII protocol implies that all data bytes will be converted into two ASCII
characters (hex-values). Thus, the below referenced 'bges" and '\rcrds'willfill out two or
four characters, respectively in the protoml.

The general"message frame formaf' has the following lay-out:

[:l [sLAVE] tFcrl IDATAI IGHECKSUMI tcRl tLFl

- [:] 1 char. Beginning of frame
- IS|-AVEJ 2 char. Modbus slave address

ircl zchar. Function Code
IDATA] nXZ characters of data
ICHECKSUMI 2 char checksum (LRC)

lCRl 1 char CR
ILFI 1 char LF (end of frame)

lsLAvEl
The ACM-E has the slave address 2. Broadcast packages will not be accepted (willbe
ignored).

IFGTI Functlon Code
Only the function code 03H, Read n words at specific address, is accepted.

ln response to the message frame, the AGIGE will answer with appropriate data. lf this is not
possible, a package with the most significant bit in FGT set to '1'willbe retumed, followed by
an exception code, with the following possible content:

01: lllegaltunction

, Ii: Uit+m[H'Jtues,ed

The master transmits an inquiry to the ACM-E to read a number (n) of data words from a
given address. The ACM-E replies with the required number (n):of data words. To read a
single register (n) must be set to 1. To read a block of data words (n) must be in the range
from 1 through 32.

Date Des. Ghk. ADDd. AC. Chaaoa / Raolecarnant !Nr

20000216 KUJ SNB z4 Slave address changed from 1 to 2. n-r'3,26 I 1

Sizo:

A4
Type: Fa06 NO,l
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Alarm System lnterface, MODBUS
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2 04 92V4-2
Final User lnfo. No.: Final Usor DeScrlption: No.:Finel
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lDArAl
ln a request from the Ship's Alarm System, the data field has the following content:

IDATAI = [ADR][n]where
[ADR]=\fi,tsrd stating the starting address of the data to be read in HEX.

[n]=Word stating the number of words to be read.

ln the reply from the ACM-E, the datra field has the following content:

IDATAI = [bb][1. word][2. word]....[n. word]
[bb1=6y1", stating number of subsequent bytes.
[1' word]= First data word
[2' wordl= Second data word

.[n' word]= Data word no' n

Data Format

The MODBUS protocoldoes not define the data format. MAN B&WAlpha Dieselhas
chosen the following data formats.

Digital: Consists of 1 word (register):
l word: [0000H]=QPP

FFFFHI=Q11

lnteger: Consists of 1 word (register):
1 word: 12 bit signed datra representation (2's complement):

[0000Ht= 0 % of range (0 decimal)
[OFFFH]= l00o/o of range (+4095 decimal)
f/000H1=-1ggo7o of range (4096 decimal)

Bit 15 (Most Significant Bit) is used to indicate sensorlsignalfailure. lf bit 15 is'1', then the
sensor orthe signal has a failure. Please note that bit 15 is also used for indication of
sensor/signal failure on digital inputs, as these may be equipped with cable supervision.

Example:
PT1224A, Engine Lub. Oil Pressure, range 0-10 bar
The value 4.2bar will be represented as 42o/o of 10 bar = 0687H

MAN B&W DIESEI AIS

ldenL No.:

2 04 9274-2

Copyright @, 1997 MAN B&W Diesel A/S
Thls drawing lB the property of MAN B&W Diesel AIS and ls to bc trsated as confldentlal by
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}lAtil
EAYU
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MODBUS Timeout

To prevent lock up of the protocol, ie. a breakdovrm on the conneition, a number of timeouts

are to be built in, as specified in the MODBUS protocol specification:

MODBUS specification max. time between characters in a frame: 10 ms

MODBUS specification ma)(, time between receipt of frame and answer: 1 second

However, the irnplementation of the protocol in the ACM-E is able to facilitate faster

responses as follows:

Base Module, max. time between characterc in a frame:

Base Module, max. time between receipt of frame and answer:

ttlAN B&l,U Dlesel AII

No.:

5ms

100 ms

t
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