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PLC—Programming Logical Control

DCS—Distributed Control System (Process Control)
SCADA—Supervisory Control And Data Acquisition
ESD—Emergency Shutdown Device
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@ What is ESD ?

ESD(Emergency Shut Down): ¥ 25 R 4.

FE N A AL AR 7 2 B AT e R A ) 91 BN SR ECH Tt A 4k B2 A R IR S AT
M 2 FRAF S A S AT B P B B0, I I e AR PR P O e i 4 T
AV A A e, T A B RN B 07 B B B R £ 40 B B SCR FE i R 48, FR
2 4 R 2 4iSIS(Safety Interlocking System) o

ESDRHiA RS L IEH T T 0A 2 W WU B I AT, RS A28 AR e i
FEAR 2 A B 7F S 3 (O 0 e TGV 1 1 SR AT 28 R 6, o A e
B A BT, (DCSEENA RL T IGLO T FRAS BE S B AP, %
PR RSN AT, B OR h BEA ED
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ZEBRFAMEER
[DIN Vv VDEO8O! [ AK2 | AK3

EC 61508 [sSiL1 | siL1 | st | siL2]

ISA $8401 |siL1 | siL1 | siLt |\siLy/ |siL3

\Z N
SEMESREIRA TIEC BSIL B4R
REZEEER (Safety Integrity Level, SIL ): 2 A TR T L
AKL =LA SRR £ 5| % Sl Sy 5K Latha, SXTAAREES

AK2 1NN 5| R S G e S W) oK
AK3 . AK4 A KA BL R SR A A2 51 Kk fa b T S 2K

AK5: 34> J 34~ LA YRR 2 5 A 2% 51 R Sa e 12 S ) 5K

AKG: ToIeATIN A AL b, AT ARl () 205 I AN 2 5 R Sa e 1 S 2K

AKT . AK8X N REIR 5 18 1) 22 oK .

VE AL DA E —BORHESDRI R EF LR ASILIL, KA T TUVH

AK55AK62 .
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@ RAZ 4L £ 4 (Safety Systems)

o AR FISIL2 (Tuv Certified up to SIL2) ,ControlLogix J& ik
(ControlLogix Standard)

 GuardPLCZ 42444 #SIL3 (GuardPLC for SIL3 SIF’ s (#if&Efzl: Fail Safe))

o ICS HE ARG LA LKIEFSILI(Trusted TM REGi3k T U V AK6 , F1 NFPA
72.85.86 LA IEC61508 SIL 1-3 ZZZ5 ) F. )

« #EASOETIEE, ControlLogixigE rliA R =4>, ICSHEE RIAFI1=ZFD,

* ICS Trusted#i YN H (Typical Applications) :
- I FEIEWr (Process Shutdown)
- X212 7% (Emergency Shutdown)
- ‘KK %% (Fire & Gas)
- PLAFEH] (TMC)
- Bl E
ol SRRy
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@ SIL4 ControlLogix &4t (SIL2)

o ARG 2% 51 Controllogix itk HH 25 F1SRM T 4 R AR 7
AECE A2 DAL HESE R (R HESR n] ik 356 £ FE YR B0 A FE YR B
H) ,  TUAREER a)iE I m s G A AT IR D
TUR ARG PRk SE I 58 2 et s Y]#: (Bumpless Switchover)

. A B A
TUR ARG AR 7 {5 B T A, R

TCP/IP EtherNet (TUAR/ PR3 AT 3% ) e S “E=l
TCP/IP EtherNet (Redundant/ Ring Optional) T P AT A G g 5
@ NMAEFHR® N

R GUR H 2 58 il 1% il 2

| TR
Redundancy ControlNet | @ )EH }:' XTJ‘ EE }'f_ﬁ' It‘EIJ %% E]/(J éﬂ. ;{LE / ﬁﬁ
JL4: Control Net

219, Wk B BiE
AN MFE 2
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o SMEEE FEAPIEESDRS, B K A5, BERHIEROIGEE N FEAr” T,
RGO TP 2254, MR Rg&Le, AP RER ERENE
H, XIUERBBI RS2 HN: ESD-2 (FHASINMESHE-102 ESD&4t); ESD-3 (EBZ2K
N s RN A A HS - 101ESD3%23E) . ESD-6 (F/ NSt #88HS-201/219ESD A GL)
ESD-7 (ESJE4EHLPC-271 ESDIRZ R 4).

SN2 . ESD 2R S A # TUAR IPLCAL I, 22 3 4

B AR T F I R A T SPLO. i LA AR R L
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™ T PLCE il] Y BT AT [ L, MPLCHt <> 37 B2 5 it
---------------- —~—— K, ity HAE = A2l . PLCSDCSH B %I i,

(mPLC) A 53T AEDCS I B 422 W A I A 1 100 A 25 R 2 A 1)

= —— 1| FRARE L (H AR RER PO AL AT 1 B AE L, DL
IE e J LD (R 22 (T A B E 1 FRESD 2 48 122 1F.
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Engineoring
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Printlng
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Auto Spare

@.

Input
Termination

>

p Leg

P Leg

Input

Leg
A

Input

Input

| Auto Spare
I/O Bus /\ Output
»  Main \—b Leg
7;»1.”3“5 ch:ssnr A /
TriBus
Main Output
rocessor /O Bus Le Voter
B g
; B
) \
TriBus Frc:?:z‘sur \
”0 EI.IS > c Dutput
Leg
v (s

Simplified Tricon Architecture
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@ Trusted HIFTZH &

Inter Module bus

TMR input module
-

2003
; Bus interface

2003 TMR Processor

Signal 2003
conditioning Processor Bus interface
2003

Bus interface —

2003

Signal 2003
conditioning Processor Bus interface

2003

Internal voting bus <
Bus interface
TMR output module ) =
Command
Processor Bu;z i?l?er:fgace ~

2003

Feedback

Bus interface . 1

Command 2003
2003
Processor Bus interface
2003
Feedback Memory voting bus
Command
2003
Processor Bus interface

2003

Feedback
Internal voting bus A“'Roomcmgg
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Trusted 3-2-08R,

Fully Operational (3)

Inputs > Outputs

Failed Operational (2)

Failed
Inputs —» Outputs
Failed Safe (0)
Failed
Inputs — > Failed Outputs

Rocliawell
Automation
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@ Trusted HLA$ZEH]:Compressor Calculation Toolset

*  Graphical Windows o —
At D= & = MuliStage Seleciicn I
Appllcatlon [_!’?.'FT_']F#ﬂFawﬂquB#lFawﬁlPawﬂiPam?l
° S|mp|e easy to use |s:us?::ﬂwm 's ms-m.. ”ﬁ;‘;ﬂfm%““ Base Conditions | mammml
ey I™ Lock Configuation
* Lower engineering hours "TMEWMT B o @Y
+  Performs all Compressor =
Calculations
» Generates Control Maps
) >

for all ICS Triplex
products
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@ Trusted F&GM A (Fire & Gas Complexity)

Loop reset

LM Interface
card

Interface
card

Interface
card

Interface
card

Line monitor feedback
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B ZEBB RGN EE:

AT R E
- Z&M¥(No ESD or PLC)
- B2, BEEGESD)
- E#¥ (ESD. PLC)
- & (ESD)

- BB R (PLC)
- B (PLC)

- J&A (PLC)
- ¥ (PLC)
- F8 (PLC)

- £4k (PLC. ESD)
- ¥57KE (PLC)

- 35 (B
- ZEEyE (PLC/ESD)
- BoKus, &4 (PLCO)

(PLC/ESD)
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@ Wi B 2 A B RGN A 4

- Z¥&(ESD PLC)
- 4L T (PLC. ESD)
- yEE (PLC. ESD)

- JEI W (LEER] L PLC)

- A (ESD)
- R&E (ESD)
- AT (PLC. ESD)
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) SRR T NEAS
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Modbus
|-|v
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Devicenet

Motor Control
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Local Operation
Panel
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System

Vibration Monitoring
System
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Controlnet
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@ W EE A% B Bh k%] (RA Solutiond¥ &)

« T FE#EH] (Process Control)

(e (Receiving)  fEX =
(Tank Gauging). %% (Truck,

Tanker, Rail Loading)) _ . .
o Rockwell Automation has a superior portfolio of
T4 R4 (Safety System) products and services

B & 4i(Fire & Gas)

E3. IMCRFH

2 (Terminal Management) CaUtI on

Need to partner with a Software Vendor

1
i

I
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DR EAE K L2 HBRES (48 1H3K, B9 84 1DIfES, &
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DB KA A 18I 43K HIRS485, Modus RTUIETHIMN, &4l K
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AU WD , 24D0fE S (OF. %) )
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EEIEE RS
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@ControlNet M 25 #i k] MR W 2% 1) T gey e B4 A JLAN R B, I 2 ik —fi Mz 2
MLAEH UG, ) NEEHIZsiLEE, Mo RPN Z Akt bk, Bl 28ControlNet i 4%
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RABLTR JH BE SCADA 2 45 R 451 43t
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RABLTR JH BE SCADA 2 45 R 451 43t
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@ ¥ IL 2 (General Offshore Top Side Process Diagram)

| WWEPUMp .. B fiXStorage Tanks | RHPUmp
Qil Station Storage Station
Pipeline
Tagks SR I
Crude QOil Gas Processing
R L :
Power WK B FEZEHLu, KSR
Generator Gas Gas/Crude Gas Compressor Products
Separators Station Pipeline
: R .
EAKTE: | From HP Gas ‘ 485446 M YK T Bt
Water Network W R 4 (HP Gas Water
Injection | | 7 Production | . Network) Injection
Plant ) ) Header | o Plant
.| e WIHT &
reinjeistion Platform | = s, Well \A SABEN
Platform Gas
e K o reinjection
P i M o W )
Water . i Water
Injection Oil Wells Ol Wells Oil Wells Oil Wells Injection
Wells Wells
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@ Automation for Offshore Production

« 1.7H3HF & (Well Head Platforms)
—  ymFEEHE (Natural flow wells monitoring )

~  EEEZ W5 $%(Electric submersible pumps monitoring and
control)

~  VEKAER P (Water/gas injection wells monitoring )
— A ZEH I $E(Gas lift injection wells monitoring and control )
— B3I (Automated well test)

- 2. BRI AL (Top Side Processes)

- ’ECIYEH{ ;J(ﬁgﬂﬁi’é(Gas/oiI/water separation monitor and
contro

—  EZEFH MM (Automated well test )

—  JnPhassEH AR (0l heaters control and protection )
—  JhEERALFEH (Ol tank level control )

—  FRIRIEH(Vapor recovery units control )

~ V5K AL 3 (Water treatment plants )

- R4 FRYi(Safety systems)

— kKR ZGi(Fire and gas systems )
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@ Automation for Offshore Production

- 3. ﬂ“{ZISE\ZFH(HuIIAppllcatlons)
FIREAARE B e AL R G iE#E (Interface to vessel management

and vessel positioning system)
—  FEHEFE S| (Propulsion control)
—  JEAR#EH (Ballast control system )
—  {E=yHFE#H] (Mooring control system )
— RS M FNLRF (Vibration protection and condition

monitoring)

« 43} E ¥4 (Metering Stations)
- EEFERNGE, KB, SCADAR G & (Interface to

temperature pressure and flow instruments; AGA 3, 7
compensated flow calculations; interface to electronic flow
metering devices; as well as communications to SCADA
systems. )
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@ Automation for Offshore Production

«  5.ZRu5I5$E(Pump Stations)
- ZZW )3 /1E#EH] (Pump start/stop sequence)
- BRE SR EEH (pipeline pressure/flow control )
- B HLIEHI AR ( pump/motor protection)
- IRSh WEIFIERPP (vibration protection and condition monitoring)
- FISCADAZR 4 i3 #EE( communications to the central SCADA system.)

- 6. E%mﬂﬁ?ﬁ (Compressor Stations)
FE4EHLI B /15321 (Compressor start/stop sequence)
—  EEHLEEH (turbine or motor speed control)
—  JESREES (pressure/flow control)
- WEXMEITHE(AGA 3, 7, 8 compensated flow calculations)

—  E45HLRP (turbine/compressor protection including vibration,
temperature, over pressure/over speed, and surge suppression,
condition monitoring)

A2 2 45342 (communication with the control system. )
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@ Automation for Offshore Production

M4

T FEFEH] (Process)

- Wellhead
Facilities
Emergency Shutdown
Fire and Gas Detection
- SCADA

P Ballast and Tensioning Control
H, /7 BE Y8 & 3 (Load Shedding (PEMS))

43 5 % (Separator)
Jit7K £ 4t (Dehydration (if used))
A4k £ 48 (Gas Compression)

& & 4t (Inter-company Transfer and Sales
Metering)

& B L% (Generator Control)
225 JE4EHL(Air Compressors)
ZR 5] (Pump Control)

R E LI (Turbine Control)
MCC. VFD
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%ﬁﬂ:kéf@%ﬁ:iﬁﬁf Bl N 2 URG S A I H

(Yantai Raffles Ship- yard semi submersible drilling rigs ):

2K Z (Outline):

1.Project Name: D90 DPP DP3+PSM
2. Solution: ESD/F&G

3.Value: 658K US$

4.Contractor: Raffles Shipyard pte.
5.End user: SS FRISTAD Co (Norway)
6.Class: DNV

WEARLR 4t (DNV) : DNV(DET NORSKE VERITAS)MBE MR R 4L 3 T18644F, SIMALTHE e #hEErfk, 2— 1%,
sz, BEMIEEFIHA, DNVELIK130LMNERIEI T30S hEL, RTAHSHBIZ6500A . £ “RipEd, M=
588" NEET, BB AT FRESEMXEEEMEWINERS, REERSFEHREIAENE. DNVAIAIEL
FIRARBFERARTENMB AR F LRE THEES0ZNMERWIREIAT, ELKEAH S AXETRAERIEFE 650005k,
DNVF70ER T EAFHFANTE, BRiETPESHIINHEL300Z 22T, HEEEESIHSSESFEERNETLA
FERRMBARNEWAE, A& [HARERRE, RSALHL] B9, DNVESHREMIEF, RE—ROERLIAE
i e
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@ Introduction

Project Description

One of the largest and most powerful semi submersible drilling rigs in the world
* D90 DRR DP3 + PSM , Ultra deepwater 6th generation dual drilling

« Built by Yantai Raffles shipyard (X & 3% - 1& /G (Yantai Raffles Ship- yard) )
* RA supply the solution for ESD/F&G package

* First submersible and Dynamic position drilling rigs in China.

Customer Value
« Yantai Raffles shipyard have lots of orders and opportunity in offshore engineering and Marine;

» Yantai Raffles have good potential to get more order from international marketing

Copyright © 2005 Rockwell Automation, Inc. All rights reserved. 81



@ Introduction

Scope of supply

Engineering, Turn key project

* Project Management, Engineering Design, Integrating,
« FAT, Commissioning service etc

Product

* RA: Controllogix system, 2 sets, ESD, F&G

» Third Party: Fire addressable Panel, Push buttons, Matrix Panel, Fire Detectors( smoke, Heater,
Flame, MAC), and Gas detectors

Copyright © 2005 Rockwell Automation, Inc. All rights reserved.
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WX 2% 25 #2) (Network Architecture)
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@ BEW A 2:

Pavilion Technologies

— As of November 1, Pavilion Technologies, Inc. joined the
family of Rockwell Automation companies and will be
branded as “Pavilion Technologies, A Rockwell Automation
Company”. Internally, the business will be known as
Rockwell Automation Pavilion.

— Rockwell Automation Pavilion is a recognized leader in
advanced process control, production optimization and
environmental compliance solutions for process and hybrid
Industries. Headquartered in Austin, Texas, Rockwell
Automation Pavilion brings to our company more than 120
employees worldwide and operations in Belgium, the
United Kingdom, China, and New Zealand.

Copyright © 2005 Rockwell Automation, Inc. All rights reserved.



@ =.Z2FHRE 3:

Rockwell Automation finds successes at ConocoPhillips+

>’
ConocoPhillips

;ﬁ’aﬁ&t Bay project provides future standardization opportum ties-

— Rockwell Automation has continued to support ConocoPhillips ever
since and is providing nearly $8M in product and service solutions
annually. In 2005, Rockwell Automation with The Reynolds Company
signed a three year $25M contract to supply aver 250 PowerFlex
/000A medium voltage drives and 45 ControlLogix systems for a joint
venture between ConocoPhillips and China National Offshore Oll Co.

(Bohai Bay Project)

Copyright © 2005 Rockwell Automation, Inc. All rights reserved.
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ALLEN-BraDLEY  ROCKWELL SOFTWARE « DODGE

g d

» RELIANCE ELECTRIC
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