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1 5]%F Preface

bE & AR I L 7e S H 28 BN LAk 2 R AR VGRS S, 9 BEJsHE 2 O H A 00
IR . FEFTIE AR H S, T BEROR BN FH RSB SZ MR 2R 0y . I KA 2 &
G — AR R R TR SRR B, Sehafi A, AR KRB RN E" IR,
HAFER DA K. HAl, AER M AR, P2 iAW N ik, @
AR AR KA RGN RE, I HaE AL & AT DU m AR AL 1) 4 e
WHRERE, PR T AEAR BB AT A

GCE R ¥& Z 1 MNFNM B LIzl a5, 5 MRS =L, R TIHE
HE =R K TR RS, UL T 2R Tl KR RN A

With the increasing competition of shipping industry and increasing society's awareness of

environmental protection, energy conservation and emission reduction have become a
concern of the world. In new shipbuilding projects, the use of energy-saving technologies
is also becoming increasingly popular with shipowners. Conventional sea water cooling
system is usually designed according to the requirements of the maximum working
conditions. In actual use, the phenomenon of "big horse-drawn car" is often present, and
the fuel consumption is quite wasteful. At present, the frequency conversion technology
has been quite mature and the cost of products has been falling. Therefore, the
optimization of seawater cooling system by frequency conversion control technology has
become the system, and the optimization design can improve the intelligence of the ship
type and reduce the operation cost of the ship.

GCE according to many years of experience in ship automation control, combined with the
opinions of the owner and classification society, developed with independent property
rights of sea water energy saving system, the following is the introduced of sea water
energy saving system.

2 /M4 Introduces

2.1 KT UEICHY This document

%5 I SCRS R H SRR T AT 4R GCE FERIMIE/KTTRE R SE, BIERFM, T
RESM 2, BEARIC B AR AR RS . A R G 3 % ] B4 25 SR FH It e 2 ot it S A
dh, PLC >KH] Modicon #41(CPU Jy M340), AL R A HMI GXU 5512 £ 41,485
2 ATV6E30 A 415 3l 48K ok UK

The purpose of this document is to comprehensively introduce the seawater energy
saving system developed by GCE,including system composition,function
introduction,hardware configuration and software adjustment.The main control
equipment of the system used for marine authentication of Schneider brand PLC used
schneider Modicon series (CPU is M340).The human-computer interface adopts used
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Schneider HMI GXU 5512 series, and the converter used ATV630D55N4 series. The
communication network adopts industrial Ethernet.

2.2 FEIMFENYH  Main device introduction

©® | i FE T B 45 i 2% (PLC Programmable Logic Controller)
PLCIEIL RARSMT 4, Ao SeiaNT (b /KIEAA s, RIERESHCRA )
HERLHOLER P L R R AR AR )
PLC can realize starting stop pump and frequency converter, and adjust the output of the
analog volume by automatically adjusting the output of the analog quantity according to
the setting parameters.

® )\ HLAZ B S H(HMI  Human Machine Interface)
BT TAEFEAN AT K, Gt AHMIE T B &S PLCRER EE, HEH
M7 B R K, ARPEEN A AR, W81 S g4l ) LUS 305 (R R A
A, BURSAREE W I AR (P an SR R B P), AR ARt (10 A e A
it 4 7] LAl IS 20 A PIDZHOR SR B .
Through the program development of engineering and technical personnel, make the
HMI PLC data collected over a communications line, in a more intuitive way, different
operators have different permissions, by clicking on the button to start the pump and the
inverter, change the parameters to adjust control process (such as pump starting
sequence), by changing the parameters of PID, the curve of the inverter output frequency
and amplitude.

@ “ZHigs (VFD Variable Frequency Device)

AW B ARG PAT AT, EAEHIAE AR, 0 I T R ey R AR R
MIMTIEETTRE H . ARIEZR QHEI’JEZR(IJBK IPZR ) BT r] LAIEFEAS [F] B VED ™ it
The frequency conversion device is the execution unit of the system, which controls the
speed of the pump. By adjusting the output frequency to change the pump speed to
achieve the purpose of energy saving According to the requirements of on-site pump
(power, IP grade), we can choose different VFD.

® Fil#E 0 (Communication Interface)
FATAT LU fEModbus TCP/TPEModbus RTUHE I, Kt RIL 5 =77, HIUWNAMS R4
%,
We can provide Modbus TCP/IP or Modbus RTU interface, send data to the third part system

, such as AMS etc.

2.3 R4 System diagram
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® R LEHIN

SE K system control schematic diagram

Soa waler ouflel

Mo, 1=3 Sea
‘wale pumps

High san chiesl

2.4 FEmEiE
AC
AMS
BCC
CAN
CIF
DC
DG
ECC
ECR
EMC
FB
HMI
/0
LAN
PC
PLC
UPS
VFD

Central | :
Cooler — =5
-«—. i ol - 'r . \ Cithir coglers

E.R Cooling Systam

Liow s chirst

Abbreviations
Alternating Current(32 i)
Alarm and Monitoring System (5 2 1 15 & %)
Bridge Control Console(ifitk#5 # 4)
Control Area Network (2 il X 8 2 CANJEL k)
Chief Engineer(3:H11K:)
Direct Current( ELit)
Diesel Generator(4&7Hi#1)
Engine Control Console(#E H1#% i &)
Engine Control Room (£ 4145 %)
Electro Magnetic Compatibility(H i 3 25 %)
Function Block(ZfjEH)
Human Machine Interface( A H12¢ H. 5t 1fi)
Input /Output(%ir N\ /4 )
Local Area Network( /12 %)
Personal Computer(/> A H.fibi)
Programming Logic Controller(n] 2 F i 48 4% 1] #%)
Uninterruptible Power Supply(A~ ] W B &)
Variable Frequency Device (224 #%)

Functional description
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HEKITRE R G — BRI TT 5, E R R BEA AT 2@ PLC AT HMI SRSk
P, B FEEEA LU RE:

The cooling system is an integrated solution. Its intelligence and humanization are mainly

realized through PLC and HML. It mainly has the following functions.
@ % 2% The pump control

@ Energy efficiency management

@ R R 45 Alarm Syetem

@ il [ Communication interface

3.1 Z#H##] The pump control
3.1.1 & EIR Status display
® i ih B R R A R S 3 AR B E

Click on the Siaaed Display is 3 pumps control system of electrical configuration

GCE System| Pump MNol Nog2 MNo3 Alarm | His. Set

=

@ Running @) Running @ Running
i@ Overload @) Overload @ OverlLoad
e | e R —

MEIFRTEUE H 1 S22 2 S RAR S v] LUBE N ARG HIHIE AT, 3 53R R e adislT
A ik, 3 B HRHARENE T30 H NS AE 1L, 15 RN 2 5 L aeh T30 A E 301 % VFD
B H AR R R T K IR

Can be seen from the figure no.1 pump and no.2 pump can be run by frequency converter
speed control, no. 3 pump can run at full speed and stop, no.3 pump can be manual and
automatic start and stop, no. 1 and no. 2 pump can be manually and automatically adjust

VFDS output frequency to adjust pumps rotate speed.
o ot T 5 7 ) 22 4 KA 3R I
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Click on the IS The cooling water cycle diagram is shown

Gc System| Pump Nol No2 Ne3 |Alarm | His. Set

Gool ingSystem]
- - , =]

@ OverlLoad
® Press. Diff. Low
i Emer" Stop
i StartFail

——F.W. Pipe
n_ N

T L

ETE B ; :

o o | L
Q a mStartFail
VFD Byp. Han. RE i StopFail

i Dwerload
| #kpm [0 1| @ Press_Diff. Low

% 7 Ho3 I @ Emer” Stop
Han. RG

i StartFail
@ StopFail

XA G RIR T KA RS EA S

This interface shows the basic parameters of the seawater cooling system

1. #/KH TR E Sea water outlet temperature

WR/KH FHEE Fresh water outlet temperature

RKBE RS Fresh water inlet temperature

HEKEE RS Sea Water inlet temperature

1 SERSHEEHROET) Fl, &HT. Standby IRZE. VFD #f&. VFD %ith

B )

No.l pump parameters (inlet pressure,speed,Standby order,Standby state,VFD

failure,VFD output percentage)

6. 2 SESHEHOE S, ik, % HEF. Standby RA&. VFD #F&. VFD Hith
Hort)
No.2 pump parameters (inlet pressure,speed,Standby order,Standby state,VFD

v s W

failure,VFD output percentage)
7. 3 SERSU(HEKIEEEKEE TS 7, 3, % Y, Standby RZ)

No.3 pump parameters (sea water inlet pressure,speed,Standby order,Standby status)

3. 1.2 BERSHE R Single pump parameters display
o ot B, s IR 5> 5 ) 3 453K MO B L 47 2 i
Click on the-, or The operation and operation parameters of the

three water pumps will be shown.
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@ Overload @ StopFail

A @ Emer” Stop @) Power
1 A@ StartFail

@Fail OutPut(%):

)Start Saving Energy:

E @>StartFai | A -
@StopFail Start| [Stop| Reset]

Man. RC Bwp. VFD

P DifflL PNl RC Mode: 1
"ﬁ* @Press. Diff. Low M On | 1]
5 Water
30.9T S 32 1T _ )
ISl < =03 plear| MSTTIN L C R
PID Control Temp.Para. PID Control Press.Para.
Gain{P): Gain({P):

Integral Time(I):
Derivative Time(D):
Dead Baud{%):
Min.Allow Output(¥):
Max. Allow Output(%):
Set Point{Bar):

PID MODE:

Manual Output(X):

Integral Time(I):
Derivative Time(D):
Dead Baud{Z):

Min. Allow Output(%):
Max. il low Output(i):
Set Point{T):

PID MODE:

Manual Output(X):

@ 1H#ix ¢ 1| S A LM This is the interface of No.1 pump

'Q
Oran. ko A TENA B PRSI, X B BOR, BRI AT AR A R T R
The pump has both manual and automatic control modes, which only show that the

operation is completed by the selector of the external panel.

o B?wnﬁﬁﬁéiiﬁ%%ﬁﬁféﬂﬁ%%ﬂ, X B R R oR, B i AN AR AR IR BT R
The pump is controlled by inverter or bypass, which only show that the operation is

completed by the selector of the external panel.

3. 1.3 HWHEE)A{E IE Pump starting and stopping

Z o TTRDLEL A IRA A
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@ OverlLoad @ StopFail

@ Emer’ Stop @) Power
@ StartFail

o@]yﬁﬁ‘&ﬁﬁﬁ, IR R A 28 B 2t =, SRR NI KR AEIEAT, &5
Wl 5 1

If there is an alternate green triangle in the middle, it means that the pump is running or it

will stop

@ OverLoad @ StopFail
@ Emer’ Stop @) Power

olostartrail RIRE (L3, BRUE Ik, R, 12 1R, BIRTER

The pump alarm (overload, emergency stop, start failure, stop failure), power indicator

o S ISEORM RESERY 11051, 5 1, 4152 0, AL ERAATE V2 LU T A T
The pump starting, stop, alarm reset, starting button is satisfied the following condition

TS

52
....................................... AND
A8 = 1M1 oUT —PumpStartOutput
AND 21 - PumplsMetRunning—{ IN2 .
_ . FPumpHavePower— |N2
HMIPumpStartOut— N1 ouUT . PumpEmerStopAlarmOut— M4
Bypasshlode— N2 FumpPressCifferencelowilarmCut— INE
FumpAutoiode—{IN3 PumgRunningTimeTeocLongAlarmOut— NS

MRS B RXTIEHE click the button to display the dialog box

o oy I S e s 5,y I O A 5
Click on theINESH will output start signal, click ENCancel starting.

3. 1. 4 AFF#s B F115 1E The starting and stopping of the VFD

@Fail OutPut(%): IENE
@ Start Saving Energy:

—— @StartFail

© stopFai | Stane] Stop | Rese]

Z o TTRDLEL A IRA A
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F o
'-'.

M J
m

PR R AT, AR A B LR R0, AR A
?EEJJT, 75 e 5 1k
If the VFD is running, if there is a half-round green in the frequency converter, that means
the converter is running, otherwise it will stop.
@Fail
@ Start
@ sStartFai

© @ StopFai A i 25 R (B, JEE2f RN, 45 1 2R 60 Ak sh i H 45 7
VFD alarm (failure, start failure, stop failure) and starting output instructions
@ OutPut(L): NN - 45 524 1 75 43 L VFD output percentage

Saving Energy:
® (TN USSRV D iz 474 F 548 AU (KWH) , 535 AT LA
The energy savings in the VFD run mode (KWH), which can be cleared after logging in

o;-#l%ﬁ%%mazﬂ, Peik, SR, AR L LR A
, S W R TR AR, ThEERT 3.1.3 —FE.

VFD start, stop, reset button, start button is satisfied the following conditions, clicking the key will pop

up the query dialog box, which is the same as 3.1.3.

= E1 1M1 oUT —VFDStartCOutput
AND PumplsMctRunning— INZ2 .
- FumpgHavePowsr— N2
HMPFDStartCut— IN1 ouT . PumpEmerStopalarmOut—] N4
WFDMode— INZ FumpPressDifferencelow I
Pumpautahlode— IN3 PumpRunningTimeToolongAlarmOut—] |t

VWFDIsNotFail— INT

N —

3.1.5 ZEHIB1TIRAETE7R comprehensive operation status indication

@Press.Diff.Low PR RC Mode : TN N

Gool ing <" FEME® |

R e ——IE SRAKCH 1 /G 1 98 K T IR R, ik
H R STE A5 CHRZE v K EE R 2 7E 40°CHRZE vk /K S IR BE 21 55°CHRZE i
SRR T LR R R I PR St 2 A 1 DR R, B 5 s 1 25785 i 9999°C

This icon indicates sea water,freshwater outlet,sea water,fresh water inlet temperature,

including sea water outlet temperature in 45 °C alarm, in fresh water inlet temperature
40 °C alarm, fresh water outlet temperature can be in 55 °C alarm, in the event of
disconnection alarm, corresponding to the probe will keep flashing, digital display can
also be 9999 °C.
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wt

o cnnnins;ﬁﬁgjﬁ@?é\fﬂ%é}ﬁ@l Simple cooling system diagram

o @Press. Diff. Low |§ (L7 % Differential pressure alarm

© EIEEEN /5 /K 7% % /) Sea water pump pressure

o NI /[« 7 55 /32 AT ] Sea water pump operation time

® ?7J<§<3’P§i% Sea pump speed
o RC Hode : I W - /i 1% 45 711 % 220515 Present status and standby order

-11 -
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3.2 BEEHE Energy efficiency management
3.2.1 WK TR EE RIS Adjustment of the temperature of fresh water outlet
PID Control Temp.Para.
Gain(P):
Integral Time(I):
Derivative Time(D):
Dead Baud(%):
Min. Allow Output(Z):
Max. Allow Output(Z):
Set Point{(T):
PID MODE:
Manual Output(X):
X A& H BN 1A A AS i — N EE D Re, A H sh A F B AP T Re:

This is an important function of automatic frequency converter, which has two functions:

Marmnwuaual

automatic and manual.

@ ‘i L £ /)M Min-Allow Outeut(1): NEWEN 5 5% 5 1] DL e i HE A /IMEL. AR TS R
TR T AN BE AR, 75 T 2 51 T T e RO T

Output minimum Min-Allow output(Z): EEEMEEEE  The minimum output value can be set after
logging in. In the process of speed adjustment, the pump speed cannot be too low,
otherwise it will cause the increase of reactive power loss

@ ‘i H e K { e Al Tow Output(): INEIEIN | °CF >3¢ J P DA isg B H PR B R, 3 AT DA BR A1) F
Hl— BELAE = U B AT

Output maximum Max.Allow Output(Z): INEMEZEM  After logging in, you can set the maximum
output value, which can limit the motor to be running at a high load.

3.2.1.1 FE)#E A Manual mode

A2 G Er)a BOA 2 T Al B 2 AR X R A G, PIDHOE: IGETVETE 5t oy 1D
JR"Manual™ 7 #f

FEIX R ECT 6 S5 n] PASE  Manval Outpue(D): INEDEEN, 71 2R i B A (E AN /D T2 HY
£ /ML [R] I AN K150 B A KA 3 IF A T B8 U 4 A 2T o AR A ) i it 2 Uk
SE I AME E 2 f 28 1 i B 2 2 /D 38 R R R g8 =0T 1R H R AT EL s A e o
iE o

The default mode on the system is manual mode, in this mode, 10 #0E: LEEW The
box will display "Manual”.In this mode, the login can be set Manual Output(z): NN, if
set the value of the set is not less than the minimum at the same time also not greater

than the maximum value is set, then the temperature control mode of the inverter output
is the value you set, but how much is the final output value, or a comparison of the output

-12-
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and pressure mode can decide

3.21.2 HaHE, Automatic mode

FE 8 55 Jr it o7 e+ 43¢ 7T LCKr PID MODE % A Auto # 2, 7E X P 2 f4%

il & EL ST R 1)

@tain(): NN LS5 KP RIfERRINTR RGN RO, $Em R

FalE . BEAE KP HIME K R GE R NOE LR, RGO RS, (B R4 5 E

i, REKRENEZE, BEXFBRAMUE. KP BUEL /DN, FTTRE R,

Mg 2 AR, I RIS, A RGBS PERE AR IR

@ lnteoral Tise(D: " T 7 (EFH S0 Ti M — MR EEEHEHBRARSNIREIRE. Ti

R RS R Z W RGP, (B Ti AEE K, 75 AL w8 e B2 B4 A < 7= A=

T BAILE .. & Ti &/, KRGS RERKECIHER, RGN ATREE. 5

AT il F G0 H [R) 3 X AR AT S B BRSSO 22 . MAEOL I A R

— MR 90° BIAAAER, WVFSIA RS R E M

@ Derivative Tine(0): USRI 17 7)- 1 FH 244 Td (VR 2 BGE KRG shaSrkge, HEZEHZ

FE e B SR AT O 22 AR ART 7 [ AR AR, S 2 AR AT SR AT ik . 2 Ti Apead
, s N AR SR T B, AT TR, JF HAa PR RS R ae

@ Dead Baud(D): 1) A X R B e B X AN Va A S AT R T IR

T RE B SOV B 3 22 Y

@ et Poink(T): M (0-100°C) H AT, i /K HY 1R RE 75 Bk 2 1 BE RiAE PID i

BT ARG s E R PID SASSHU A8, VA S0 LA R B2 th IR B B

PID ZHCR L it B 2 15 e RAE AN e /IME 2 [R]85 B AAE SE PR i il A o — €

B E I —H NS E AR5 i AR AR SR B R — M S m] 7 1) I AR i

R K H VI RE B 18 w5 1T DI AR S s o

After login click on the BiE8¢| The PID MODE can be set to Auto MODE, and the control in

this MODE is more complicated.

ofi@in(P): MM The function of the proportional parameter KP is to accelerate the
response speed of the system and improve the precision of the system.As KP increases the
response speed of the system, the system is more accurate, but the system is prone to
hypermodulation, the stability of the system is poor, and even the system is unstable.KP is
too small, the adjustment accuracy is reduced, the response speed is slow, the adjustment
time is lengthened, so that the dynamic static performance of the system becomes bad.

o Inteoral Tine(D: " NUNTEM The primary function of the integral parameter Ti is to eliminate
the steady-state error of the system. The larger the system, the faster the steady-state
error of the system will be eliminated, but the Ti cannot be too large, otherwise the
saturation will occur in the initial stage of the response process. If Ti is too small, the

steady-state error of the system will be difficult to eliminate, affecting the accuracy of the

-13-
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system In addition, in the front of the control system, there is always a steady state. From
the point of view of phase an integral part of 90 ° phase delay, may damage the system
stability.
o lerivative Tine(D): | NUNTHEM The function of the differential action parameter Td is to improve the
dynamic performance of the system. Its main function is to control the deviation in any
direction during the response process, and predict the deviation change in advance. But
the Ti cannot be too big, otherwise it will make the response process brake early, extend
the adjustment time, and reduce the anti-interference performance of the system.
@ Dead Baud(1): BECEN Adjust the dead zone, adjust to the range of the set value no
longer adjust, this is a set of allowed error range.
o Set Point(T): IZMT (0-100 °C) automatic mode, the outlet temperature of the fresh
water needed to reach the set point in the process of PID adjustment, the system will
according to the user, set the value of all parameters of the PID adjustment range and
speed is decided by you to set the PID parameters, the output value will be between the
maximum and the minimum adjustment, so in actual debugging process must set up a set
of parameters will be very good, the whole process of adjusting the overall is a reverse
adjustment, the process of acceleration transducer as the fresh water outlet temperature
increases.
3.2.2 KT /KL L I Regulation of pressure of sea water pump

PID Control Press.Para.
Gain(P):
Integral Time(I):
Derivative Time(D):
Dead Baud(%):
Min. Al low Output(%):
Max. Al low Output(%):
Set Point(Bar):

PID MODE: ILETIVETN Chang

Manual Output(%):
X2 H SR A A g ) — N E DY RE A B ST R e

This is an important function of automatic frequency converter, which has two functions:

automatic and manual.
@ fii 1 f5¢ /(i Min- Allow Output(E): NN 2 53t i ] L 4% 5 B Y A /N 7 A S i A
ﬁ%%ﬁﬁ%ﬁﬁé%%ﬂﬁ%%ﬁﬁm%m
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Output minimum Hin-Allow Output () , The minimum output value can be set after
login. During the speed adjustment process, the pump speed cannot be too low,
otherwise it will cause the increase of reactive power loss.

@ it Fix K Max. Allow Output(z): Ve 3 e A DL s B A S Y B R AR 3K AT AR il
L — BAE m U s AT
Output maximum Max. Allow Output(Z): IEMEEEM  After logging in, you can set the maximum

output value, which can limit the motor to be running at a high load.

3.2.2.1 FahtE . Manual mode

A2 EHEEONRE TR A XM AR, PR ERENN 5 fE B 2>
7R Manual” # ¥

FEIX AP 0T, 6 5% 5 7] DA 5 Manval Output(z): NN 101 2R v O E AN T OE
P 5 /ML TR St AN R 18 B ) e R, X B A o ) ) A T o AR AT 1 A ) gl 2 R
WE IR AME, (H 2 e 4 1 B A 22 /20 38 A2 A0 s =X i R 3 AT LR A e ik
iE o

The default mode on the system is manual mode, in this mode, P10 HOlE:
The box will display "Manual".

In this mode, the login can be set Manual Outout(z):  EMEEMN , If set the value of the set is not

less than the minimum at the same time also not greater than the maximum value is set,

then the pressure regulation mode of the inverter output is the value you set, but how
much is the final output value, or a comparison of the output and pressure mode can
decide

3.2.2.2 HEFL Automatic mode

05 5% Ja i o5 i BEnee 177 43¢ ] LUCKF PID MODE B N Auto #8373 At T 42
fifll f& LA R 2R 1) «
@it NN LU G2 KPR E RN R G RO, S RS
K. BEE KP R K RS NGEEE R, RGN R s, B RS54
i, RENFREER%E, RERIFBARGAEE. KP BUEE /D, T8 R,
i LT FEARNG, AT TR, R SN Sh S T R AL A
@ [nicoral Tine(D: N FL - (E I 4L Ti M— MR EEERH R R REMRSRE.
Ti K RAMARSREEHRIEI, | Ti AR, 7575w RS FE T 2 =
AR WAMINR . 2 Ti DD, KRGS RZGAELUERR, 520 R
MR AR SR HT R E o R SR AT S R R S TO R - MARBL M K
AR HTHA 90° KIMALEE, WEFSBIR Rk
@ Derivative Tine(): NN (/)% FH 250 Td (AF I 2GR KA s MERE, HEZERE
2 M LT R e O 22 [ A AR 5 Tl AR AL, R Z2 AR BEAT SR AT Tk . {H Ti ANpeid
» Sl NGRS AT 2, SETATTI R, JF H 2B R ARSI T- I RE
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@ ez Baud(n): TRAESEIX, i 38 258 E XA V8 Bl A A AT I 3 T X R
W E [ ARV HH IR i 22 Y

@ et Poimi(ar):= NI 5 455 2 K T ) 7 B B B0E

£ PID AB R rh RG24 A P E ) PID &2 80|, VA B i 5 AN 0 2 H
TR E ) PID ZHOK G € J th BIE 2 AE S KA AN S/ IME - TR) B, i DLEE S B i it
P —E E R E I AN SR SRR E & EnE R KT
R, b H R

After login Click on the B6&i5¢| The PID MODE can be set to Auto MODE, and the control
in this MODE is more complicated.

oti@in(P): MM The function of the proportional parameter KP is to accelerate the
response speed of the system and improve the precision of the system.As KP increases the
response speed of the system, the system is more accurate, but the system is prone to
hypermodulation, the stability of the system is poor, and even the system is unstable.KP is
too small, the adjustment accuracy is reduced, the response speed is slow, the adjustment
time is lengthened, so that the dynamic static performance of the system becomes bad

o Inteoral Tine(D: " NUNTHNM The primary function of the integral parameter Ti is to eliminate
the steady-state error of the system. The larger the system, the faster the steady-state
error of the system will be eliminated, but the Ti cannot be too large, otherwise the
saturation will occur in the initial stage of the response process. If Ti is too small, the
steady-state error of the system will be difficult to eliminate, affecting the accuracy of the
system. In addition, in the front of the control system, there is always a steady state. From
the point of view of phase an integral part of 90 ° phase delay, may damage the system
stability

o erivative Tine(D): | NUSTHEM The function of the differential action parameter Td is to improve the
dynamic performance of the system. Its main function is to control the deviation in any
direction during the response process, and predict the deviation change in advance. But
the Ti cannot be too big, otherwise it will make the response process brake early, extend
the adjustment time, and reduce the anti-interference performance of the system

@ Dead Baud(1): Adjust the dead zone, adjust to the range of the set value no
longer adjust, this is a set of allowed error range

o et Point(Bar):  MEMEM Under automatic mode, the water pressure needs to be set up

In PID adjustment process, the system will according to the user, set the value of all
parameters of the PID adjustment range and speed is decided by you to set the PID
parameters, the output value will be between the maximum and the minimum adjustment,

so in actual debugging process must set up a set of parameters will be very useful.
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The pressure adjustment is a positive process in the adjustment process. The lower the

pressure, the larger the external output.

3.2.3 &K 45 R Final output

A R K SRR A2 VD i S 2 I8 A 72 iR P AR 2 AN 4% il aC T 1 3645
KIWMEAE 2 17 VD B4 HE

If the sea water pump adopts the VFD output mode, then under the temperature control
mode and under the pressure control mode, the larger value is selected as the output
value of the final VFD.

3.2.4 WKIERIRIARTE L S BIALEE  Treatment of water pumps in special circumstances
3.2.4.1 7E”Run”# 5 N AU#ES) Sart under the "Run” mode

s o T A N BB 1 SR s e AT 2 S B RE LA LR
DhRe, AE5 % 5 v LA E R HIE SN .

1st Start No. : [l -
2nd Start No. : [N S&E]
3rd Start No_: --

Reset| Save | _Run |
Click on the/EEXM Press the button to enter the 1 interface, and the right half of the display
will see the functions of such controls, After login, you can set the starting sequence of the
pump.

@ 1o it BB i ] LU 3 MR AL R G BRI BT

Click on the®&8H The default starting sequence of 3 pump reset system can be made

® sl B> B AR T DA R B R RE SN 1->2->3->1.

Click on each one B8 You can change the starting sequence of each pump 1->2->3->1.

® 1 v Sy i ORAT U B A (R S I

Click on the 588 Save the set starting sequence.

© 7 TV R e o IR g X R AE 3 AR BT I B A SR T A
RESHTE, WERTT & DL E RS, m ik i B Ja I AE AT Y 2 B 2R Haike 3]

What you need to be aware of is the click B8 This must be done in three pumps, and it

can be operated in automatic mode. If the above conditions are met, click the key and the

first two pumps will start automatically.

3.2.4.2 [k R E 5l /K E V)L sh

The changeover start of sea water pump after low pressure differential pressure
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TEEZEHF A5 5 N PLC ZE/} 10 #) J5, @Press. Diff. Low 243 % 1 S| 247 1847 116
KIS AT A A AE " Stand By "1 20 & 5 1 2 1T 2R, AEhiEs) T — &1k
S KR, an A 7 Stand By (2R, I8 4 AR AME R AR .

10 seconds after the voltage difference switch signal enters the PLC, @Press. Diff. Low il
call the police, if the remaining satisfy operating conditions of the sea water pump is not

running, which is in "StandBy" mode, will stop the current pump, automatic starting a high
priority under the sea water pump, if there is no "StandBy" pump, so only alarm on pump.

3.2.4.3 UGB ATI R KRG S)

The changeover start of sea water pump under over long time running.

@ XN IhfE BN 1y 1R K IR UGB AT IR TR R AR 154

The main purpose of the function is to prevent the water pump from running too long
® it BEEEl 251 \ set2 e T

Click on the I'm going to go into the Set2 setting interface
GCE System| Pump Nol No2 No3 |Alarm | His. Set

@ Pump Running Time Too
Long Enable Auto Switch

Time To Switch({@. 1H):

ﬂ%"’ |_P|_[3 Module AMIOS ERRUR
SE L ot DO s i % 481 5K A 2
You can clicking on the I8l B8 To enable or disable the function.
AT LU B PGB AT IR 1) e AT U, ARBIAE IR AN 3.2.2 —HE.
Time To Switch(@. 1H):

You can have a single run time m=r=sm=w = set. Starting and stopping pumps are the
same as 3.2.2
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3.3 HEZRS Alarms system
3.3.1 SEHHRZ real-time alarm
© 5 i B3 O\ S 2 L
Click on the BEI Enter the real-time alarm interface
GCE System| Pump Nol No2 No3 |Alarm | His. Set

: B Alarm  AlarmAck ~ Alarmkst Real lime Alarm
essage

[» 0

¥
¥

b I

HRED|RBEAH 4 A Z There are 4 items in the alarm list

1. Message ZHTHIHRZ N4 Present alarm content

Date KAEZ R H#A Date of occurrence of alarm

Active  FFERHRZ [P B [A] Start the alarm clock

ACK  #RZH\ BR8] Time of alarm confirmation

st ek R T DAY 5 A L AN 2 A ] g, o T x4 2 34T WA 3 R
BRRIRE SAFFPIRE.

Click on thelEEE Can be mute, But there won't be any changes in the interface, Click on

>

thelEE= Confirm the alarm point, Use 3 colors to indicate different status of alarm points
B 5 4R = A 33\ There is no confirmation of alarm

A2 3+ H 24 H\ There is an alarm and confirmed
R A A L TUTE 7 b 5 3 LA 76 SRR 1) LR 4 BT
The alarm has been restored, but only in the history alarm list, not in the real-time alarm
list.
@ LA LR FIR N A Rl — &R EE R

Basically, there's a recent alarm message on the bottom of each interface

- I )

1X 7N B A2 Bl Y — 25 R 2 This shows is a latest alarm

-
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3 3 2 JJ3 24 % History alarm
© ;i R N 77 s 2 A
Click on thellEEHH Enter the history alarm interface

2, "'“’T=1 U B Alarm  AlarmAck [ AlarmRst History Alarn
IHE@EIIIIIIIIEﬂ!lﬂﬁﬂﬂlﬂﬂ!.ﬁﬂﬂlll

«|«|

f&"iﬁ‘&%zT s IEERAEM 2 KA T B E UL SR, FE A N BN SE IR A 8 72 A
Z R hdxea kAL IR CEmE 1 IE.

The history alarm can record the alarm and action that is happening and already occurred.
The basic content is similar to the real-time alarm, but it can record the alarm that has

happened and has been restored.
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3.4 J#ERE O Communication Interface
A R Gt SN B AT FRAE) TCP/TP ModBus RTU Server mk# RS485 ModBus RTU
Slaver MBI, FMER L& AT LU IS LUK EGE RS485 B iR 2R R 48, 1
AU WVEAIS AT B AR E S, D ZE It A] DU X A R S B2 AT 12 .
This system outside of standard TCP/IP ModBus_RTU Server or RS485 ModBus_RTU
Slaver communication protocol, external devices through Ethernet or RS485 easily
connected to the system, read the details of the equipment operation data and alarm data,

this system equipment necessary can also remote control.

-21-

2 o TTELEHSEIRA A
‘ =~ GUANG CAl  China GCE Co.,Ltd
ELECTRIC . . .
Http://www.gce.net.cn  E-Mail: jiwenli@gce.net.cn



