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1. iEAEE General

AV E M E T LA Sy 2 \] 300 J3 /A PTA BT H B 4% L AR 4% i) R G Bt
KW g AT 4 R AR BR K .

This document defines the minimum technical requirements for design, purchase,
construction, testing and startup of Equipment Package Instrument and Control system for
Jiujiang Petrochemical. 3000 KTA PTA Project.

3207 BT AR AR R A ] 2R G RO R A E R, Wt IR 2, SO MR B, 3K
WAR IR

The Seller shall fully meet the requirements of this document. In case of any
deviation, the Seller shall provide explanation and other viable options in writing
for Buyer’s approval.

R AR B 2 M SCR IR AEA — 2, Dl R .

If inconsistencies exist between English and Chinese item statement, the Chinese
statement takes precedence.

2. #itHEAE Design Basis

2.1  4im%iE Abbreviation

ERE TR JECHB H 3O R

CCR Central Control Room o =
FAR Field Auxiliary Room WIZHAE =
DCS Distributed Control System SEER R G
SIS Safety Instrumented System ZENERRA
CCS Compressor Control System JE 48 M2 ] & 8t
PLC Programmable Logic Controller ] Y FE 71 28
IDM Intelligent Device Management FRESERERS
MMS Machine Monitoring System HL2H W 22 4t
UPS Uninterruptible Power Supply AN 6] Wiy H YR

GPS General Power Supply — % HL YR
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Ji RS TCHR HCHE IR
EPCS Equipment Package Control System W EIEH RS
MCC Motor Control Center AL 1]

2.2  HHEFESR Environmental Requirements

A TUH BV KA

The project environmental requirements are as follows:

2.2.1 HIEEE Ambient temperature
H 2R e SR (2003 4 7 A 31 H): 40.9C
A B R AR (1969 4F 2 A 6 H):  -9.7C
SAETIRE 17C (20 ) 17.85C (10 4£)
DitER A PR E (T AD: 29.7°C
PieE A PR E (1 AD: 5.0C
HEHVHRE (6. 7. 8 4): 28.2C
XFZAPHEE (12, 1. 2 A): 6.4C
R BOHRE  -10C
FHLE 5 RERAHTPHARE:  -3.1C
FHLE 5 RERAHBMKAE: -9.7C
AP B AR IR I AR AE (1995-2024 4£):  0°C (2011 4 1 A)D
Summer Extreme Maximum Temperature (July 31, 2003): 40.9°C
Winter Extreme Minimum Temperature (February 6, 1969): —9.7°C
Annual Average Temperature: 17°C (20-year average) 17.85°C (10-year average)
Hottest monthly average temperature (July): 29.7°C
Coldest monthly average temperature (January): 5.0°C
Summer monthly average temperature (June, July, August): 28.2°C
Winter monthly average temperature (December, January, February): 6.4°C
Minimum Ambient Design Temperature -10°C

Coldest 5-Day Consecutive Average Daily Temperature: -3.1°C
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Coldest 5-Day Consecutive Minimum Daily Temperature: -9.7°C
Lowest Monthly Average Minimum Temperature (1995-2024) : 0°C (January 2011)

2.2.2  FHAVEE Relative humidity

A1 259 R X 1 74%

B A T S AR R 74%

B AT AR R - 75%

H P88 fo v AR - 78% (6 A)
H P88 fo v AT - 1% (12 A
Annual mean relative humidity 74%

Average relative humidity of the hottest month: 74%
Average relative humidity of the coldest month: 75%
Monthly average maximum relative humidity: 78% (June)

Monthly average maximum relative humidity: 71% (December)

2.2.3 KA JJ7 Atmospheric pressure
PR 1010. 2hPa

Annual mean atmospheric pressure 1010.2hPa

2.2.4 HhEZFIE Farthquake Intensity
b 7= W B VI
Earthquake Intensity: VI
2.3  MEHA Measuring Units
% S. 1. il B 50t & Jmy A B0 T B Aw AT .
The project measuring units shall be International System of Units per Chinese

National Bureau of Metrology

Wi flow:
ZK V5 Steam kg/hs t/h
W& Liquid kg/hs t/h
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AR Gas Nm’/h @ 0°C, 1013.25hpa
& /] Pressure: Pa. kPa. MPa. bar (% @ Z K A/ Lisensor’s

required unit)

WAL Level: mm~ %6

% Density: kg / m’. kg/Nm'@ 0°C, 1013. 25hpa
. Temperature: C

N /1B E Kinetic viscosity: mPa. s (cP)

25136 % Kinematic viscosity: mm°/ s (st)

84 43 #t Concentration: ppm. % (wt. vol) . mg/m3. ppb
TR B % PH value: pH

5 * Conductivity: Ls/cm

¥ 3 Rotation speed: r.p.m

HE weight: kg, t

2.4  FRERIYE Standard and Code

W

WA 10 #or: TH R A B bR e BT

Refer to section 10: Project Applicable Standard and Code
2.5 BN Power Supply

2.5.1 AYFEHJE Instrument power supply
R HIFR A AZ I 220V AC K LI 24V DC Wiff .
Instrument Power is of 2 kinds, 220V AC and 24V DC
(1) 22 A I
UPS Hiji: 220V£5%. 50%0.5 Hz AC;
GPS HJf: 220V£10%. 5041.0 Hz AC.
(1) AC Power Supply:
UPS Power supply: 220V+5%. 50+0. 5Hz AC;
GPS Power supply: 220V+10%. 50+ 1Hz AC;
(2) EIAHE: 24V DCE1V DC

(2) DC Power Supply 24V DC+1V DC
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X BRI B AR R G (EPCS) MR, KI5 0N EPCS S2HLPHETUAR K] UPS A% GPS 1
JR. TUAR 24V DC MR E s iR ft, Bt BOCGRIIAtHE i EPCS $24t.

At A [ B o BT R I TP I b, R E S SRR O R .

For equipment package with EPCS, buyer supplies dual redundant UPS and single GPS 220V AC
instrument power for EPCS only. Redundant 24V DC power devices shall be within Seller’s scope
of supply. And equipment packaged instrument power supply shall be provided by EPCS.

It is necessary to install the status monitoring facility for each circuit—breaker for the
power supply loop and connect the alarm signal into EPCS.

XFF 1 DCS/SIS RGeH#RAE . WAL, FEHIARBUR I AR, BB OGRS e ft

For equipment package which is operated, monitored, controlled and safeguarded by DCS/SIS,

equipment packaged instrument power supply will be supplied by buyer.

2.5.2 IWFSIE Instrument air supply
SKTTHRAEAACR IR LA & a0 EK
IEWHRIERT) « 0.670.65 MPag ()&, BEAFRXAL, HUHEAFE) .
RE . AR
SME . <10 mg/m’
AE . <1 1 mg/n’
PR . < 3umm
Farl : —40°C (EW#IELENT, BERE)
The instrument air supplied by buyer meets the following requirements:
Normal operating pressure (Nor): 0.6°0.65 MPa—g at the plant battery limit (HOLD)
Temperature: Ambient temperature
0il contention: < 10 mg/m’
Particle contention: < 1 mg/m’
Particle diameter: < 3 pmm

Dew point: -40°C at normal operating pressure (HOLD)
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2.6 R S Y E N The Principle for Instrument Tag Numbering

AR AL 5 2 ] R AR (R 5 D

B 25 o ) NDRE AR T T B g

The final instrument tag numbering system shall be confirmed on the kick-off
meeting.
2.7 AXERFEP Instrument Protection

B3 AR 1) 3k T L6 A2 B3 I8 o e R PR IR A B 285k (B S A ;% KaEe., maAk
BN B R I BRAL D . L g it T AR AN R A N 2 /b 3 2 TEC60529 A1 GB/T 4208
bRUERLE ) TP66 B9 45 2% oA AR i 1 A B I AR N0 2 /D36 &2 TP55 BB 97 45 ¢ . 1EAGR
Fo WIS T K N AR AR, B SN AL TP68 Bl S8, & A 22 3 iy 5 AT F HL i AX
RULHE, TNy B B A

Field mounted instrument shall be suitable for location in a temperate
coastalclimate environment (Air of instrument mounting location shall be considered corrosive
for the presence of salt atmosphere, dust, hydrocarbons and trace of H.S). Field mounted
electronic instrument and junction box shall be weatherproof to IP66, per IEC 60529
and GB/T 4208, as a minimum. Field mounted non—electronic instrument shall be
weatherproof to IP55, per GB/T 4208, as a minimum. The instrumentation installed under
the ground in the instrumentation well, valve well, etc. and in the pool shall be
weatherproof to IP68.0utdoor instrument with pushbutton shall be supplied with
raincover.
2.8 AXFEPFHEE Instrument Explosion Proof

It A5 I 37 2 2 1) F 1 AR AR A S B X I 25 &l 7, MBI AT & TEC60079 A v A/ 5%
GB/T 3836 FpiE, H At [E E 542 AL 1 AR LA MR 7 1 5 A% UE D 77 it o 50 H AT B A
UENLI A TECEx #1 NEPST. CQST, UKWy IE X5 f [ X 301 06 & N A5 & GB 50058 Ak (1165

All electrical equipment for field instrumentation shall be designed, furnished
and certified to meet the hazardous area classification in which they are to be installed

in accordance with IEC 60079 and/or GB/T 3836.The acceptable certification agencies
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are IECEx, and NEPSI, CQST. Instrument explosion—proof type and the relationship
between the hazardous area should be consistent with the provisions of the GB 50058
standard.

JUB N 52 1 44 A E 7= & T8 B A0 B 4 R S A B N ER AR (b B [ ¢ 5 ) 4k A IE 7 A R TE
).

The explosion—proof electrical products listed in scope of Chinese Compulsory
Certification (CCC) products shall obtain the {China National Compulsory Certification
Products Certification Certificate) .

1) 2348 0 XA AR B AR 2 AR (Ex ia Gad.

2) ZHAE 1 XA 2 XARSE i FERa R (Ex db Gb) fX &

3) HAE 2 K BUR B Ak I B (Ex eb Gb) , HAIEHIBREEAL (Ex db Gb) (i&H
T LA 2 XD,

4) 72 a] %R I A 2 Al

5) AN S X3 [ IR A2 MR X R SR IR B AR My AR PR SRS, F 7 SR RS 3R iy
FRACRA DL RN FF B IEVE MR 1 XL 2 XKAMARIE S o4 21 XL 22 XA B e ik 2K

(PATFREA TEC 60079 3% GB/T 3836).
6) T AR BT R L SE R AT T4, Bigs & SE R AR T 11C,

1) Intrinsic safety type instrument (Ex ia Ga) is the only acceptable practice for Zone

2) Explosion—proof type instrument (Ex db Gb) is the preferable practice for Zone 1 & Zone

3) Increased safety type (Ex eb Gb) junction box is the preferable practice for Zone 2.
Explosion—proof type junction box (Ex db Gb) is acceptable for Zone 1 & Zone 2

4) Isolation type safety barriers shall be used for intrinsic safetycircuits

5) When the hazardous area classification meets the requirements of both explosive
gas environment and explosive dust environment, the electronic instrument and

instrument explosion—proof junction box should meet the explosion—proof design
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requirements of both explosive gas zone 1, zone 2 and combustible conductive dust zone
21 and 22 (the implementation standard is IEC 60079 or GB/T 3836).

6) The explosion—proof temperature class of the electronic instrument is not lower
than T4, and the explosion—proof equipment class is not lower than IIC.
2.9 AXF ES Instrument Signal

1) BERE SR 4~20Ma DC &0 HART h {55 AR 7 &L ED.

2) EHIEEAERS SR ERAELIT R (BT AES),

3) SR E MCC TR &M A& 5 12K MCC JF o< B it 15 5 35 SR 1 4 B 45 % 9 . 6kV K DA b HL AL,
25 MCC % il IR FH O Ty 28 EL UL B) 4% FRL 28 B9 B9 . Sk B /25 MCC BB 15 5 B S 5 kR 55 2% B
B

4) EPCS (CCS. PLC %). SIS, GDS, CCS, MMS, PLC 5 DCS & 4t [HR H JUA& (5 )7
A BEATE 5% (Modbus-RTU/RS485).

5) HIBHITRERA (DI BT AE S, TN _EA KA o 6] 4K L 25 B 5

6) JE A A i RGO R B 1S T (DO) I 4k i 2% (AT RUAE R AE DO R BB FTA
B R S B S IS Th AR R I (<<4W) .

1) Analogue type signals shall be isolated 4~20 mA signals at 24V DC with superimposed
HART signal (version 7 and above)

2) Proximity type switches shall be used for control valve position switches in
principle. (Proximity dry contact signal).

3) Discrete signals to/from MCC shall be isolated with interposing relays supplied
by Seller. Interposing relay with large contact ratings (220V DC 5A) shall be used for
discrete input/output signals controlling motors, the power rating of motors shall be
6kV or above. Analogue signals to/from MCC shall be isolated with signal isolator
supplied by Seller.

4) SIS, GDS, CCS, MMS, PLC shall be capable of communicating with DCS via dual
redundant RS-485 (Modbus-RTU).

5) Discrete input signals from field instrument shall be volt free dry contact
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Interposing relay is generally not required

6) Discrete output signals shall be via relays (may integrated with DO module
or FTA-Field Termination Assembly) to power solenoid valves, which shall be low power
consumption type (4 watts or less) where feasible
2.10 X FEH L EE Instrument Grounding and Lightening Protection

A5 5 1 >R 45 WL AL B3 7 0. DCS/STS/GDS/CCS/MMS/PLC 5 e il 15 A7 A% 7% A 42 Hh Fil A 3
ORAP e — R Rk, &R > 0l 51 B P ACGR M B AR, AR E AR TS E R
R %

1) Instrument grounding shall be equal—potential type. DCS/SIS/GDS/CCS/MMS/PLC shall
be furnished with instrument signal earth bars and instrument protective earth bars. Every earth
bars shall be separately wired to instrument net type earth bars by End user that connected
to plant electrical grounding network by electrical discipline uniquely.

2) M At . DORBEIN . DR DGR IE 2 AT AN R 5 B 45 Sk 55 1 fR 47 #5372 T
Wil i S 2oL i BRI M EUE R R A e m RS, IR ER. FeEeREY
P AR AR 5 M R0 R 85 57 Al I A SRR 2 o) 2R e N 2B 0 AR BRI R o b

2) Local control panel, Instrument cable tray, Instrument device, Instrument
junction box and Instrument gland , etc, shall be furnished with protective earth, which
is connected to plant electrical grounding network locally via grounding wire or connected
to the already grounded metal cable tray, bracket, steel frame, platform and other
metalconstruction. All instrument signals and cable screens shall only be wired to instrument
signal earth bar at the control system side

3) BRI T F Bz b, RAZEMEGERE, JFAEINY S B UOHER, BELBENE
B AN 30 K HE A .

3) Each segment of instrument cable trays shall be connected with adjacent segment
using jumper grounding cables and shall be connected to electrical grounding in the

field at intervals of straight not more than 30 meters.

4) ORI WEH . &R BB IR E 5, MR BUM N A 5 f0 S i it , Tl il 92 24N A5 1
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4) Instrument junction boxes, metal conduits, etc. shall be properly grounded
Wiring to adjacent metal framework of steel construction is acceptable.

5) X R I 4 LA 9 8022 B T T e AR A 45 R WL R IRV AL R, DR E D3 #2448 2 B 4X
M AR R P45 o i 2 R G e o AR FL B 5 il 4 B 4% IR SHY/T 3081-2019 F T R AE W 4
P ) R G000 42 28 A0 3R DA 6 s B R 4 4

5) Instrument junction box shall be furnished with bus—bar for instrument cable
screen connection. This 1is to ensure the cable screen between junction box and
instrument to be properly wired. All cable screens shall be wired to instrument signal earth
bar or protective earth bar at the EPCS system side based on the design requirement of SH/T
3081-2019.

6) HLAURT R ORI XA RIACR I . R E BN TARRIL S BEIX S A0 X AR MR i 24 A 1%
il R Ge Xy BB B AR g, RIR R AS I BLE, MR A SH/T 3164 bk IR E .

6) Surge protective device shall be equipped for instrument mounted outside
electrical lightening protect zone, at the edge of plant or utility area or in open
area such as tank farm. In case SPDs are required, they shall be equipped on both sides,
instrument side and EPCS side. SPDS settings should be in line with the provisions of
SH/T 3164 standard.

T AR LR ARG EE AN KT 4 Q, SERBHANMKAT 1Q.

The earthing resistance of the instrument and control system should not be greater
than 4 Q, and the bonding resistance should not be greater than 1 Q.

3. ¥EHIRGEHEN Design Principle of Control System
3.1 #5#/KF Level of Automatic Control

WA ARG w RO RG] RE. AL BCBUOR R B, AR R R T T
FEFF 12 &% (PLC) IR St . PLC iy “#ihssc 4 MBLIk, 2 TEC61508/61511 HIbnEEK,
I BA TOV/IEC SIL 3 %4 ihiE. £H14. S 5 MBS 1/0 LL &S 5 ¥ #) 5Op 8k 5 1
1/0. MR IC BN RGN RAITCREE . WA UEH RS S DCS REIHATHIEIEE, HIE
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N GAA] BLAE DCS #R AR uh b0 ¥ 4 A AT I AR -

The operation, monitoring, control, safeguarding and management of the equipment
package shall be implemented in Equipment Package Control System (EPCS). The EPCS shall
be based on programmable logic controllers (PLC) which is certified by TUV/IEC SIL
3. PLC shall be “fail safe” type and meet the requirement of IEC61508/61511 standard
The controller, I/0 module for control, safeguarding and calculation related to control
and safeguarding, power supply unit and communication system shall be redundant. The
EPCS control system shall be capable of communicating with DCS, so that the operating
crew can monitor the equipment package on DCS operator station.

WA OS] R G HRAE S CRBE) o ARG . FTEIHL . RGN . H BIALAE B 9 2% 15 4%
MR O H] S/ B R B TR T A S Y, SEiZ . SOE & TAE.

Equipment Package Control System is composed of operator station (dual screen),
engineer station, printer, control system cabinet, auxiliary cabinet and network
equipment. Engineer station is installed in CCR and/or FAR for EPCS system maintenance
and fault diagnosis, SOE etc.

WA BRG] RGE R ERAES OB - LRSS . BB & . AN LA RO EH =
Wi Rl A BINLAE SF 2 RAAEBINUAE = . O 3R = 5 I WU % 1A F U AR I B
AR BEE .

The EPCS operator station (dual screen), EPCS engineer station, EPCS data storage
equipment and EPCS printer are installed in CCR. Process control station and auxiliary
cabinet are installed in FAR. Dual single mode fiber optic armored cables shall be used
for connecting the equipment in CCR and the equipment in FAR.

BB RE5 DCS REEK M IUAR I E O, @5 KM RS-485 2 11, Modbus-RTU # X
5 # RJ45 8210, Modbus TCP #pi,

EPCS shall be equipped with dual redundant RS—-485 communication interfaces,
Modbus—RTU protocol or RJ45 communication interfaces, Modbus TCP protocol for

communicating with DCS.
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W ) FANEAENR T IR B2EE. Wi &4 .

Field manual operation shall be limited to startup, emergency shutdown, field
monitoring and maintenance only.

WEROKNESFENHII R E S E e, W EEGE AMIERIES LS
SE R TN . BT EAZM/ITRNA 3 ATk al (3 B2 kD P 20 0% #2 3 STS/EPCS
MIt4 1/0 & k.

The emergency shutdown of the equipment package shall be accomplished by emergency
stop push button mounted on local control panel in the field and/or on auxiliary console
in CCR. Emergency shutdown pushbutton/switch shall have 3 sets of dry contacts (2003
voting) which are hardwired to SIS/EPCS redundant I1/0 cards

B EIEH KRG TZHRAEER, WEBRESKITR (00S).

EPCS shall be equipped with Operation Override Switches (00S) as per process
operation requirements.

BB JF % Al sh AR R AE DCS T b 5 7 FE 4T Bl 4 i .

All changes of state of switches and push buttons shall be able to be displayed
on DCS display graphic and shall be printed

WA EIEH RENAH MRk E D Re, U7 MR AT EIHLA T T BB KRS S

EPCS shall have “first-out alarm” indication function. The Seller shall supply
printer for printing alarms and operation messages

H 6 2% B 52 77 R AU AGR Bk ] 4~20mA DC 47 HART {55 & fe il 700k, Bk &aLs
BEOT RO R BE IR 1] 8 AL a4 N R EZRIZ W Dh e . WA M RS AL A0 R BEREE HART 5 %

(HART 7.0 8k BL FRRAD, FFilid RJ45 interface, Modbus TCP P U@E 1% % DCS H ¥ IDM R 4.

Instrument supplied by equipment package seller shall be 4~20mA DC with HART
protocol smart type electronic instrument, and the smart positioner supplied by
equipment package seller shall be with on—-line diagnostic function. The HART signal

(At least HART 7.0 version) shall be picked up by AI. AO modules of EPCS and sent to

IDM system via RJ45 communication interface with Modbus TCP protocol
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ST IR BER VR P&ID BN KT BT 5 CILBT s — ) #EAT g, B A AN R At B v AN
1 A

The seller shall provide detailed P&ID drawing, which shall follow Annex 1 provided
by Buyer. The P&ID drawing shall identify the instrument scope of supply and split of
design.

PRAAXER . 2R 8L, DGR AR 55 9 5 B K T7 25K 2 il

All instruments, junction boxes, cables and cabinets shall be tag numbered as per
Buyer’s requirements.

3.2 M4 4 Network Security
3.2.1 WA RGN B M4 %4 Network Security within EPCS

1) B&OEHRGHIIAPAESR (FAR) 2 .0 £ 2= (CCR) 118 45 KR F Lk 2% I 2% 22
BHIHITCRIEE .

1) The internal communication of EPCS between FAR and CCR shall be via redundant
network switches of industrial grade.

2)  WEACIEH RGNCK M 0 E SN, &R R R R U5 RO, N R A T
b 2 10 45 52 B LA P 2% TR B AR BOR, (15 R A 2 BB HERE )

2) EPCS control network shall be of layered structure. The access control
permission between layers shall be highly restricted. The EPCS control network shall
be redundant and fault-tolerant therefore enables the control network communication
to be multi-routings.

3) WA RGN EA M SRS S 2 W DI E, N BCE 4K A e R

3) EPCS shall be capable of diagnosing network status in real time and network
Security monitoring.

4) T &S BN B A B E T ae, WAL E (s, S EE N AR K&
(W

4) The industrial grade network switches shall be able to be preset in a way that

internal data communication is prioritized and controller information shall be of the
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highest priority.
3.2.2 DCS RGH ¥ & W H RS [ M 2% % 4 Network Security between DCS and EPCS
DCS R4 5 & & i R 418 KM RS485 #: 11, Modbus—RTU Ppist, AR H R % 251
9 28 A2 LR A T
EPCS shall be capable of communicating with DCS via dual redundant RS-485, Modbus—RTU
protocol. The use of servers as network switches is prohibited.

3.3 I=HI RS Control System

3.3.1  JE4ENLIsH R4 (CCS) Compressor Control System & MLZE NI R4 (MMS) Machine Monitoring

System

MRIsAE R E A HN®E, WEIRMILIEH RS (CCS), 58 HGE 1/ 5 46 HL AL i 3 2 |
77 s iR 28 1) L AR 4 o R R O TR 4 A 2 BRI R S AR ThRE, R S E R DCS HEATIEAE A BRAE N
BEREAE DCS # AR SE EX HLA AT I AL . IR ApLa= ] R SR = E AL (TMRD B E AL (QMR)D
LR B ARG CCS RGN AR i B BEAMSIES (FAR). UK CCS. MMS REEHAC
HEZ WM x=

The Compressor Control System (CCS) shall be equipped per plant operation
requirement. The speed regulating control, anti-surge control, load control and safety
interlock of turbine/compressor train shall all be implemented in CCS. The CCS shall
be able to communicate with DCS so that the operating crew can monitor the compressor
train on DCS operator station. CCS shall be Triple Modular Redundant(TMR) or Quadruple
Modular Redundant (QMR), failure-tolerant system. The process control station of CCS shall be
installed in Field Auxiliary Room (FAR). For reference, see Annex 3 for the CCS and MMS
configuration diagrams.

CCS Z Gt 14 77 Wi 41 42 ) by AR5 K 0« vy sl A SR 58 J, JF A7 I il A 1 20 R0 A8 A M 22 11 Wi AR
B 2

The anti—surge control shall be implemented in CCS system by special, high speed

modules. Surge model curve of process gas with temperature & pressure compensation shall
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be stored in CCS system.

PFLAH M &R G2 (MMS) HI T8 IR4iHLAIE 45 £ B A i & R LRSS N S MU RS, B 3%
#HWEZIBITZH, EO00FMIRS . MO, M. BASE S ERAIEE WS 74 . =B
T CTBRCEBE SRR Wl SN BERIA R R BARE . AALAESEE N MMS R GEH)
8%, WiE 4-20mA fiyth 2] CCS RGEH . HiiRay. AL EIN WS REIFS 5BRUNES,
T MMS I 4k S R H B CCS RS, JRTE CCS R L BB I A A . HLA IR I R G (MS)
5 PR A NN A W I 3R 4 (MMS) % R Ff b 57 AL s 42 0 ) 12 A

On—-line condition monitoring and mechanical protection of main rotating equipment
such as turbines, compressors and pumps shall be implemented in MMS . The major operation
parameters, including but not limited to axial vibration, axial displacement, axial
temperature, key—phasor signals etc. shall be transmitted to MMS system directly.
“2 out of 3” or “2 out of 2” interlock signals shall be hardwired to separated redundant
I/0 cards. Signals connected into MMS system, such as axial vibration and axial
displacement, shall be hardwired to CCS system via 4-20mA signals. Axial vibration and
axial displacement and other signals connecting to the MMS system and participating
in safeguarding logic shall be output by MMS to CCS system through the relay cards,
and the logic configuration function shall be implemented in the CCS system. Signals
connected into MMS system, such as axial vibration and axial displacement, shall be
hardwired to CCS system via 4-20mA signals. MMS shall provide authorization for the
upper computer monitoring software corresponding to access the MMS system.

LT RGeS G, 20F 1550 L WIF&rmA /4t (1/0) sAE N & [, £ CCS/MMS R 4
PLRE A, Z /DT 20%H) #2218 T 2228 1/0 R AF.

No less than 15% of all wired inputs/outputs (I/0) shall be as spare. There shall
be no less than 20% clear space inside the CCS/MMS system cabinets for future expansion.

CCS/MMS ZR i i S far Ay e . 72 L) W TE i, A FIA% o Bl A7 T & A E 4 0 45 09 25 10 47
i SEAIK T 40%; R YR B TC ) SR B 2 A B JLRE S 50% CHR B EIE UG s N BB R G
A 50%M Y R
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The load and expandability of CCS/MMS: The CCS/MMS controller load, data storage,
and data communication network load shall be low than 40%. The load of power supply
units shall be up to 50% (the load of single power supply unit). The expandability of
software and network system shall be more than 50%.

Tk PCHL: T RGEHEHBHR.

Industrial grade PC is used for system configuration.

CCS A G A DCS A 4 2 A [ I {7 3% FH JU 4% RS-485 4% 1. Modbus-RTU P

The communication between CCS and DCS shall be in accordance with redundant RS-485
interfaces per Modbus—RTU protocol

CCS/MMS 2 4 B W e & 28 1E SR AT 5 W UE BB, B 1 RCAS A0 T G R A i 25045 31 SE 7 1
AT, SR TR Windows FIHR/E RS

All software of CCS/MMS system shall be of formal issued and certified version.
The software version and upgraded version shall be approved by Buyer. The software shall
be based on Microsoft Windows operating system.

CCS/MMS ZGE4E Talk PC AL o 5 £t i) i 2 s B 1F o e R AR BB PR, TR I 42 1t 2 Gt e 1 2 i
BAF .

The CCS system shall provide software for graphic display and software for report
creation in industrial PC. Software for system fault self-diagnosis shall also be
provided.

Xf 78 VI IR B B IS A LR S A A7 T CCS BB ) =B T AR AP R E, JF B % STL3 WAIE

Dedicated 2003 over speed trip device independent of CCS for steam turbine driven

compressor shall be supplied, which is certified by SIL 3

CCS N % e b 22 e R F N e i, 2 SR el A 4% Fo S AN I, 75 R4 STL3 AAAGEE.

CCS shall be designed to fail safe mode, Relay and solenoid valve for interlocking

loop shall be certified by SIL 3.

CCS R MRt 4L CCS RS FBAT e A M VAR BB 0 35 A o B 908 25 B01F L % B9 20 B
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T B AT 75 P 2 R BT RE .

CCS shall provide anti-virus software certified by CCS manufacturer for software
compatibility. Anti-virus software should provide off-line update virus database

and virus database distribution management functions.

3.3.2  HAh# & MIEH RS Other EPCS

5 A 3 1) AE S B A8 0 T BOK B R A R AR L B L 1 R 22 A O R ) B SR A ST PLC
R . 5 DCS RGHATHIEEME, #RAEN RAENAE DCS 8 1F uh b xf B a% R IB A7 #E4T I A

In general, a dedicated Programmable Logic Controller System shall be used for the
control, monitoring, operation and safety interlock of large complex equipment package
or equipment package that is relatively independent from other process unit of the
plant.

L) KRG, 206 I%C L&KM A/ Mt (1/0) 5fE &M, 1£ PLC REEHLIE
e, ZEAH 200K B T2 3 1/0 R

No less than 15% of all wired inputs/outputs (I/0) shall be as spare. There shall
be no less than 20% clear space inside thePLC system cabinets for future expansion.

SRR RE N AT AY . £ L) W EE, A HEAE I s AU i (E
W 24 1) 7 Ar LA T 40%; LR B G 1) B AT B 22 08 B LR 1 50%; S H P RTIEAS RGEEA 50%
UK/ S A

The load and expandability of EPCS: The controller load, data storage, and data
communication network load shall be low than 40%. The load of power supply units shall
be up to 50%. The expandability of software and network system shall be more than 50%.

FITRMETNH PCHL: HTRGEHASHEB L.

Industrial grade PC for system configuration shall be provided by Seller.

EPCS I DCS % 4t 2 [] {1138 {5 4 F] U A% RS—485 #£11. Modbus—RTU il .

The communication between EPCS and DCS shall be in accordance with redundant RS-485

interfaces per Modbus—RTU protocol
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4. {URBIERIHEM  Design Principle of Instrument Cabinets and Panels

TEACR A AR IE TH S 7 1 v B A AR B R, R ERE LS KU, R F AN 45 AN Ok B 2 AR DL
BT 5, J 22 25 i B BE B TET 1700mm. A A AR P9 R A L K, DMEF 4. T B
RS R R

520
o~ - —
- FIRST LINE Ao
o SECOND LINE =

B R <F: 320mm x 70mm

Mok 316SS ANHE4AN, 1. 5mm JE

R AFHNAM

FARGIE: B

FHRGEE: H—47Fm 20mm, FH 4nm. F AT F 5 10mm, FH 2mm.
FAR: Arial

ERZ AL 2 5 U, S B AR AR €1 5 DB T BN %

[ 52 . AN AN IR AT [ 2

58 HUESS CIETH /751D

BATEE . HUEThREH IR

AL E: MAETT IR EDS B 17 KA AL (FF 23

/4

B—AT

Nameplate, which contains information of tag number and description, shall be
mounted on the front and rear side of every cabinet and/or panel. The nameplate shall
be of stainless steel laser engraving plate and be fixed with screw. The installation
height is 1700mm from the ground. There shall be necessary clear space inside cabinets
or panels for maintenance. The following chart shows the specific requirements of the

instrument cabinets and panels nameplate.
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=
FIRS T LINE E
- = |
,;:|_ - |
C_lz SECOND LINE Ell

Nameplate size: 320mm x 70mm
Material: 316SS stainless steel, 1.5mm thick
Base color: stainless steel
Font color: black
Font height: 20mm high, 4mm thick in the first line. 10mm high, 2mm thick in the
second line.
Font: Arial
Printing type: made by engraving, engraved on the front of stainless steel
background
Fixing: stainless steel screw fixing
The first line of information: cabinet number (front/back)
The second line of information: cabinet function description
Position of nameplate: 1. 7m up from the lower edge of the cabinet door for the center
of the nameplate (centered installation)
4.1 HLHEZER Cabinets requirements
MR B N 2100 mm (5 100 mm i) X 800mm X 800mm (& X & XK ), ML %%
B, HTEERIFTT, AR, B EHOAKT 1P20 (£ FAR B CCR ) or IP54 (FE Tk )5
Mo MAERLS T

Manufacturer: filig | Rittal BAH 24
Model A% TS8 F 4 A 1HE HLAE BUAH 4 1)

Locker/Handle []41/#0F TS 8611 HAH 24 K]
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Colour Hith RAL 7035
JI 55 2 AR AN P i S HUAEE T TS-TT AR B AR HENLAL BOAH 24, I 55 25 A8 RUSH 0 2100 mm (5 100
mm JiE D X 800mm X 1000mm (5 X B8 XD, A B [F HH LK .
The preferred form of cabinet is as follows: 2100 mm (including 100 mm base) x 800
mm x 800 mm (Height x Width x Depth), freestanding type, single door at front and rear,

right axis mode, weatherproof not less thanIP20 (in FAR or CCR) or IP54 (in industrial

workshop) .
Manufacturer: Rittal or equivalent
Model : TS8 series standard cabinet or equivalent
Locker/Handle: TS 8611 or equivalent
Colour: RAL 7035

TS-1T series standard cabinet or equivalent is used for server cabinet and computer
mainframe cabinet. The dimensions of server cabinet are 2100 mm (including 100 mm base)
x 800 mm x 1000 mm (height x width x depth), and the rest of requirements are the same
as control cabinet.
4.2 HOPEE L3I Cabinets installed in CCR

TE 28 1) 25 22 26 10 Ve o5 60 428 ) 2R S 45 AE ol L 4% 1) % Bl B LA 25 L B AT 0 0 4 8 DU T R A
defs. 223, PTANE R AR 2R A s, 2. 40, X, B0 50IH 4
FRAE RS & o BN R ARl L 4% 1) R i B HUAE 45 25 B BT # M o 1 R AR o & A BLAE A 2 AT S
JR i S B Ve o R S B S R LR A R ST L B A S A N — B R 8 b R A% 7
a0, B AR R GoAE B A B R GR B e B ANV A% T RS R AR 2 b L 45 4 i
57 DCS/STS A 3% M 1 12 b b i 4%

The EPCS operator stations, EPCS control cabinets and auxiliary cabinets installed
in CCR shall contain necessary clear space for operation, maintenance and installation.
All cabinets and components mounted inside, safety barriers, relays, switches and
beacons shall be with nameplates. Each operation station, control cabinet and auxiliary

cabinet etc. shall be furnished with grounding terminals and/or bars. All cabinets shall
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contain lighting, fan and other necessary auxiliary equipments. The same dimension,
color and structure shall be used for all the operator stations and all the cabinets.
Instrument grounding shall be of equal-potential type. EPCS Cabinets shall be furnished
with instrument signal earth bar and instrument protective earth bar. Each earth bar shall be
separately wired to DCS/SIS instrument net type earth bar by Enduser.
4.3 BN EZRAIPAE Cabinets installed in FAR

FEBLINME B 2 R B & B H RBHAE . WEAE . i TR . dh A AE . 22 iibieE.
HENHUAE S5 N A 0 E s, DB T 4B 223 . B A HUAE R HI A R B #0A% . ROST BL & &
— B (RALT035). HLAE N RLA HE BT . U5 45 i B vt o AR B R S5 s A e it 75 0, &%
AR T ) 2R GE 0N B A B M OR 4 B B ANV IR A, T i FH A R e R 5 0 el 5 R
DCS/STS 45 3 W4 2 32 Hi A5 452

The control cabinets, network cabinets, terminal cabinets, relay cabinets, safety
barrier cabinets and auxiliary cabinets of EPCS installed in FAR shall contain necessary
clear space for operation, maintenance and installation. All cabinets shall be of the
same specification, dimension and color which shall be RAL 7035. All cabinets shall
contain lighting, fan and other necessary auxiliary equipment. Instrument grounding
shall be of equal-potential type. EPCS system shall be furnished with instrument signal
earth bar and instrument protective earth bar. Each earth bar shall be separately wired to
DCS/SIS instrument net type earth bar by end user.
4.4 WHLEENAEREAE Field Mounted Instrument Panels

3 23 AR A AR B 32 U7 B S

Field mounted instrument panels shall be supplied by Seller.

R X, MEBHBROCRAME, B BRI GER. TR, %4l JTEP %% RN
e AT B Bls 1 DX 3 7 i

W2 R W T AR TR WAL S FraJrk. %4l JTHRAE T IThsIRAL5 Al
3L/ ST T BE B B

Explosive proof instrument panels shall be used for panels mounted in hazardous
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area. The electrical instruments, switches, pushbuttons and indicators, etc. shall meet
the hazardous area classification in which they are to be installed

Field instrument shall be provided with stainless steel nameplate. All switches,
buttons and lamps shall be marked with tag number and function description in
Chinese/English.

L7 R PR AL, U B T SCRBAE RIS R AR T IP65, fiTH /WA
KPR AL T 1P66.

The field instrument panels supplied by seller shall be integrated with all
components and instruments in the factory. The loose supply of panel mounted components
or panel mounted instruments is prohibited. The Seller supplied instrument panels shall
be weather proof to IP65, as a minimum. The instrument mounted on/inside the panel shall
be weather proof to IP66, as a minimum.

M AR BN RV R I, NMEALERFS, D T4E.

Field instrument panel shall be installed near the equipment package to which the
panel belongs. The instrument panel shall contain necessary clear space for
maintenance

7 AR AR R A R IT T IAE OGRS/ 2 B IR B RE N, NS AT By 48 v 40 % 4 &
kM MR SL, FLAE B R A RAL 7035,

Field instrument panel shall have doors on the rear side. Cable and piping entries
shall be at the bottom of the panel. The panel shall be furnished with explosion proof
cable glands and bulkhead unions. The panel shall be of RAL 7035 color.

WM AR AR N AL R (AR OR3P o0 B tuim 7k AN R BEET . XU 55 4 B
it -

Field instrument panel shall be furnished with dedicated grounding terminal strips
per each type of grounding (signal grounding and protective grounding). Field
instrument panel shall be equipped with lighting, fan and other necessary auxiliary

equipment.
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5. MIAHFRIEIHEN] Design Principle of Field Instrument
5.1 —f%JEN| General Principle

1) % & 4R 1k A HART B 302 fig v AR (A 5 7 — 14 X LCD At b i 7 38 ) 48 N STS/CCS
RAGHACREN LN BA SIL 2 MAERCE.

Instrument supplied by seller shall be smart type electronic instrument and in
accordance with HART protocol (With integral LCD local indicator if possible) . Packaged
instrument connected with SIS/CCS should be SIL 2 certified in principle

2) HRAEAZERYAE RWOCRM M RE, ERERNZERYES KM “ =] =7 “
=7 E YT HIURME ..

Dedicated instrument shall be used for equipment package safety interlock.
Critical interlock signal shall be of “2 out of 3”7, “1 out of 2” or “2 out of 2” redundancy.

3) Bl CRA R ASE.

Pneumatic instrument shall not be used

4) &7, EEAXBIRS ek B E BRI AR, JFEC & o bt/ FEOE

Diaphragm sealed with metal capillary type pressure and differential pressure
transmitters are preferred, and supplied with flushing/bleeding ring.

5) AR SE Ty B R AL U AR E ORI AR O CRRY, /5 ST iR AL

If Seller requires the use of instrument type not included in this document to be
necessary, which shall be approved by the Buyer.

6) T SIS/CCS WX, RN EAhSr B8 . (CRAI ALl STS/CCS R4k, Bl iR — ik
K 24VDC [l AL . 24 24VDC [m] ¢ 1k i AN A2 ZESR I, BRI R A 220VAC ARt .

Instruments used in SIS/CCS systems are, in principle, set up independently.

The power for instrument is supplied by SIS/CCS. Generally, the field instrument
shall be loop powered by 24V DC. Where the 24V DC loop power supply can not meet the
requirements, the 220V AC external power supply shall be used.

T B AR PR B s A5 R R T BAE T AR BT 22 2 ) T 2 TE BB A ) IR ) A
P B =,
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The pressure rating of the field instrument should be no less than the pressure
rating or flange rating of the process piping or equipment in which the instrument is
installed

8) FLFIA (ERfIME:~RIMER XRMRERER (2023 FBID) (AXTHHEEHLR
2023 S£58 36 SAE) MACR™ &, MEE (thE E R EH M HAEES).

8) The instrument production listed in <The catalogue description and scope subject
to compulsory certification production (2023 revision)> (Announcement No. 36 of year
2023 published by State Administration for Market Regulation) shall obtain <China
National Compulsory Product Certification Certificate>.

9) AFIAN (LHEAMEENTEREER) (BXTHREEFHEAF 2020 £ 42 54%)
MitE&HE, MINAE (PEANRKEANETESAMXMEES) M/RBTRIKE.

9) The measuring instruments listed in <The catalogue of measuring instruments
subject to compulsory administration> (Announcement No. 42 of year 2020 published by
State Administration for Market Regulation) shall obtain <{Type Approval Certificate
for measuring instruments of the People’s Republic of Chinab.

10) EAHEETH (BEENEERT. tHHAGEE) MZETRHERRE TS (FHEA
RILFERMHEZFEZEFTIEY (EABETE) TSXCREMEFRRNRBIER). (A&l
BERBIET (EAEETHAHIED.

10) The pressure pipe elements (including pressure pipe valves, assemble device
of elements) shall obtain TS <Special Equipment Production License of the People’s
Republic of China >(pressure pipe elements), TSX <Type Test Certificate of Special
Equipment>, <Special Equipment Supervision and Inspection Certificate (manufacturing

of pressure pipe elements)>.
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N Permission parameter level Onshore Offshore
Type of pressure
pipe elements
AL ARE AN RTERESET 10MPa HAKER
RTFHREET 300mn K& )& K1
Al: The metal valves of nominal pressure
greater than or equal to 10MPa and nominal
diameter greater than or equal to 300mm
A2: AFRE ST RTF 4. 0MPa H ¥R F K F 5%
EETZET 101CHERBRIT]
A2: The metal valves of nominal pressure TS+TSX
EABERI greater than 4.0MPa and design
Valves of temperature lower than or equal to
pressure pipe -101°C
B: AMESAKT 4. 0MPa EARE R K TR
%% T 50mm HH At & )8 1R
B: The other metal valves of nominal
pressure greater than 4. OMPa and nominal
diameter greater than or equal to 50mm
SR (ARESN/DNTHRESET 4. 0MPa)
The metal valves(nominal pressure lower TSX
than or equal to 4.0MPa)
THAERE BiRREREE. RET (&) TS+I A IE+S WA
Assemble device | Temperature de—superheating and pressure | TS+ <Special {Special
of elements reducing device, flowmeter (shell) Equipment Equipment
Supervision | Supervision
and and
Inspection Inspection
Certificate | Certificate
> >

11) R T2

AHERL SET F RVFA S MES =77

I I B AR Y 316SS, 25 A SR Itk B SR HUSE B M o, N G
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I RE S O RE — BB B AF A, R AL i AE D EE K .

11) The wetted part material of instrument shall be 316SS as minimum. The better
materials shall be selected according to the features of process fluids, the materials
shall be better than or equal to <Piping Material Grade Specification>, and shall meet
the requirements of working condition.

5.2 WEANFE Flow Instrument

5.2.1 AN General

1) It & 0 S ik F Y ke E A i vk, ok A i AR R E O OO T e R )
R RHEEA R ERE T BERREITSFRENCR.

Flow throttling devices and vortex flow meters are preferred for flow rate
measurement. Rotameter (local indication only), magnetic flowmeter, Coriolis mass flow
meter and ultrasonic flow meter are acceptable

2) ME TSI ARy 316SS ANEEAN, 5 40 B I EORIE UL E M BT, N5 RS MRS
G RE — Bk B AT M 5

Measuring element material of flow instrument shall be minimum 316SS. The material
shall be in accordance with Piping Material Grade Specification when 316SS is not
applicable to the process fluid or better material shall be selected

3) ANST 900Lb K LA NEIE e 3 AR R AE 2, 2 A 5ERM 5 i EE N
P 8 A ) S L — B0 R 22 U FLAR B (R T 7755 40y 300Lb) o %+ ANST 1500Lb % 5 i 5%
e b, RAER R (BW) SRR LS B B SR K.

All in—-line instruments of which pressure rating are equal or lower than ANSI 900Lb
shall have flange connections of rating and type in accordance with piping specification

(The pressure rating of flange tapping orifice shall be as least ANSI 300Lb) Butt
welding type shall be used for in—line instruments of which pressure rating are equal

or greater than ANSI 1500Lb or follow piping specification.

4) JRN BRI BT Ok . a0 IR S U7 EOR AL AUR H I, VB T O] 4R AR X T X
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(DPDT) &

In general, flow switch should not be used. The flow switch contact shall be DPDT
type if Seller requires the use of flow switch to be necessary.

Sy E I (Fetk) il i E R K

Supervision and Inspection Certificate for flowmeter (shell).

ZHRERDEETHFES VA EARNRET (BE) MRESERNNHFE GB/T
20801. 5-2020 MM T 2, HARMIGEFELNIN I -

The inspection class of flowmeter (shell) installed in pressure piping and meets
the following conditions shall be class [ specified by GB/T 20801.5-2020, the other
inspection class shall be class II:

a) HIEH N E L SHAL. SHB1 il SHCI

a) The piping class defined as SHA1, SHB1 and SHCI.

b) s EH RN GCl

b) The piping class defined as GCI.

c) TAAEREBE b ORERE KN

c¢) The jacket flowmeter (shell) installed in jacket piping.

5.2.2  ZIEFi%EF Scale type
T3 MR ZI B B s 3 0 B A 0~ 10 7 AR

Square root scale range: Full scale reading is 0~10 square roots.
1) wmKERZIEEHANEL 9.5,

The scale reading of maximum flow rate shall be less than 9.5.

2) EWRERZEZ LN 6.0~8.0;

The scale reading of normal flow rate shall be 6~8.

3)  d/NRUE 2RO RLN T 3.

The scale reading of minimum flow rate shall be no less than 3.

LML FEVE B . B2 LR AN 0~100% Ziik
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Linear scale range: Full scale reading is 0~100% linear.

1) KU & 21 B2 B 804N B L 90%;

The scale reading of maximum flow rate shall be less than 90%.
2) IR R 2L RNy 40%~T0%;

The scale reading of normal flow rate shall be 40%~70%.

3) /N % A RN T 10%.

The scale reading of normal flow rate shall be no less than 10%.

5.2.3 ZEEAWMEINER Differential Pressure type flow instrument

T E 717 U e B

Standard flow throttling device

U B I B R R AR E TR E . AR HE T R E NV A & B PrbrE TS0 5167 B [E K b
GB/T2624.

In general, standard flow throttling device shall be used for flow rate measurement.
The design and manufacture of the standard flow throttling device shall be in accordance
with ISO 5167 and/or GB/T 2624.

B 7

Tapping type

1) 50mm (27) <D<300mm (127)  ¥L2Z2HUE, VEZFr#ERH ANSI B16.36.

Flange tapping shall be used for orifice sizes equal or greater than DN 50mm up to equal
or less than DN 300mm. The orifice flange shall be in accordance with ANSI B16. 36.

2) D=350mm (14”) s (R A B B O SUAR = S oG EE 1.0D, R
] LA 28BS o B 0. 5D) .

Radius tapping shall be used for orifice sizes DN 350mm and above. Tapping positions are
1. 0D upstream side and 0.5D downstream side

bR AE T BN RS B B, LR BAERLAE 0.2~0. 7 2 [A) . I8 22 Yk A

0~25kPa (JH T Wifk), W% :5kPa. 10kPa. 16kPa. B¢ 50kPa i% .
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In general, upstream meter runs and downstream meter runs are not specified to be
included for standard flow throttling devices. The B value of orifice shall be 0.2~
0.7. The differential pressure range of 0~2bkPa(for liguid) is preferred. 0~5kPa,
0~ 10kPa, 0~16kPa and 0~50kPa are also acceptable for differential pressure ranges.

/NEAE (DN40 B BATR ) BURE 7R 37 & 3 F 7 AT 5 BLE B (Meter—Run) B9 747 37t € & B A il FL AR 22

For orifice plate measurement on process pipe equal or less than DN 40mm, the meter runs

shall besupplied or select integral orifices with DP flow transmitter.

Venturi tube should be used in lines where low pressure loss measurements are required
Flow nozzle or venturi tube should be used for high pressure superheated steam service.

ZEAR LA R E N SR . AR A I B oA R B IRk Y 316SS BN .

Differential pressure transmitter shall be furnished with 3-valves manifold.
Measurement element material of transmitter shall be minimum 316SS.

JAW b, Z R E I LA AR B I 22 5 AR 14 4 vh 78

In general, differential pressure transmitter for flow rate measurement shall have
square root output function and output linearization function.

2800 1 B RPN v R 2RV & 10 22 e TR O B SRR R VA BB

Condensate pot shall be used for differential pressure type flow instrument in steam,

superheated steam and high pressure steam services

5.2.4  HTHETH Rotameter

MBERKEMESERAET 154, HHE/F DN0, EREILAKXT 10:1 R EN &, "k
BJEE TR R

Metallic rotameter can be used only when required instrument accuracy is not less

than 1.5%, required range ratio is 10:1 or less and line size is DN50 or less

5.2.5  JRHIVRETT Vortex flow meter
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VUM AR PORIR A R R D, GO I TE (R EE KT 100 1) B AR BRI
AR ERE . TR ARSI NS (MR E B ANEIERRERE

Vortex flow meter is preferred for clean gas, steam and liquid flow services,
especially when required range ratio is larger than 10:1. Vortex flow meter is not
recommended at places where vibration might occur, i.e. pump outlet.

5.3 Wi Level Instrument

5.3.1 & IlGeneral

AL RN FE 7R B AR S e AT DL TE AR ATk B ARG AL T

Magnetic float level gauge is the preferred practice for Level local indication,
and gauge glasses can also be used

WALz AL W A de ke ) 22 I AL AR, Wl IV m ARk s AN, BAERK. &
i Aa] B AL T A L E R AL AR .

Differential pressure type level instrument is the preferred practice for level
measurement. The acceptable practices for level measurement are as follows: displacer
transmitter, capacity level instrument, ultrasonic level instrument, radar level
instrument and servo level instrument, etc

ASCRR R N AR A ) Bk ) S o 5 AR O 0 9 R S B AR A F Y L E . R R A
RS, IR E AL B AL TR B A 50% /4 A .

Level instrument range shall be determined by required display range or fluctuation
range of the measured level. Normal operating level shall be around 50% of the instrument
range, except for custody transfer services.

Xof T v i v s S5 R R 3 P N e BRI S B VR T B R B A

Appropriate type of level instruments and accessories shall be used for high
temperature, high pressure or other special applications.

D& TT AR AR — RN 316SS ANBEAN, 5 A B MR E SRR UL E M B, B ECE AR A 2%
ME — 2o
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Measuring element material of level instrument should be 316SS in general. The
material shall be in accordance with piping material specification when 316SS is not

applicable to the process fluid

5.3.2  HEFETWALLT Magnetic float level gauge

T 5 WAL T B4 4 s Bk G AR 5 2K

Magnetic float level gauge of magnetic coupling type is preferred.

e T WAL B B R 2 K FEA KT 4. Bme VE2H ORI BRI R LA 100mm A48 3 b . @
W RO R Ty e R BUF IR ST 9 ANST 1/27 (1/2°NPTF 8¢ 1/2°RF 352D, I
1/2"NPT ##% 3k 8¢ 1/2"RF FC X B V& .

The maximum measured length of magnetic float level gauge shall not be greater than 4.5
meters. The distance of flange center lines shall be rounded to 100mm, i.e. “Side-Side” type
flanges connection is preferred. The drain valve and vent valve should be of ANSI 1/2” (1/2"NPTF
or 1/2"RF flange), and with plug or blind flange.

2 PN B AR R A 5T T IR T R A 28 AN 7 R 4 G

Magnetic float level gauge shall be heat insulated and frost protected for cryogenic

services.

5.3.3  IHIEMHALTT Gauge glasses

A A EI R, mIERE R Sl FAEEENR, Bk BIEPOR AT .

Gauge glasses are preferred for interface local indication, fluids of high pressure
and low density . fluid of high temperature and fluid of Non—toxic

WA B ARE AL UTAR Y T AN A R SR R G T A, e A S
Je o &6 AL T B I .

Reflex type gauge glasses should be used for level indication of process fluids
that are clean, transparent, low viscosity, sediment—free, and light colored or
non—-colored. Transparent type gauge glasses should be used for other occasions. The

Transparent type gauge glasses should be equipped with illumination.
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WIS AR AL K B K Fo VFF 2000 mme X B KR EEH, SRA 2 A2 AL E R AL
ity JEAE TR ES = A F 50mm f E B o IO AR AL B DR 22 b oD 2R A BE R R
300mm, 500mm, 800mm, 1100mm, 1400mm, 1700mm Al 2000mm, B F 4 A7 3% F K5 X 2 .

In general, the distance of gauge glasses flange center lines is 2000mm as maximum. Two
or more gauge glasses shall be used for measuring length larger than 2000mm. The visible sections
of every two gauge glasses shall be overlapped for 50mm or larger. The preferred distances of
gauge glasses flange center lines are as follows: 300mm, 500mm, 800mm, 1100mm, 1400mm,
1700mm and 2000mm. Gauge glasses should be selected in a non-blind-zone type.

WA AL TR M IR, R N ek B BB . S BRSO ANST 1/27 (1/2°NPTF
BELUEL 1/2"RF VL 22D, IR0 1/2"NPT #8403 3k 5k 1/2"RF Bt Bk 2.

Gauge glasses shall be furnished with needle valve and steel ball check device
The drain valve and vent valve should be of ANSI 1/2” (1/2"NPTF screw thread or 1/2"RF flange),

and with screw thread plug or blind flange.

5.3.4  ZEEAWANF Differential pressure type level instrument
ZEAMAAC KRR ek F I %6 BME 2 EREE, GWENRESRE. S48, &
W] A UKL IS AT e A N 30 22 IR B ol B A 2 R AR A AR .

DP transmitter with remote diaphragm seals with capillary is preferred. DP
transmitter with insertion type flanged remote diaphragm seals with capillary shall
be used when measured fluid is high viscous, easily crystallized or contains solid
practices.

72 e AR TN B VR B A I, N TE A T R R P A A s

When DP transmitter is used to measure steam drum level, it shall be equipped with
temperature compensation pot

72 i B AR I & oo 1 M R AR DY 316SS A EEHH .

The measuring element material shall be minimum 316SS.

7 30 22 He VAL AR 1K G I B VAL I BT = R 2 . R R 2R e AR K A A U/ FETBOA
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Normal DP transmitter (without remote diaphragm seals) shall be furnished
with3-valves manifold for level measurement. Diaphragm sealed differential pressure

transmitter shall be supplied with flushing/bleeding ring.

5.3.5 VR MALT Displacer Transmitter

it il B P 2 /T 5kPa HU & 5 N T 1200mm, LU E N 0.5~ 1. 5 MR A 1) I 5 9
/NF2000mm,  BGEE E 2 0.1 B LA 3 ¢ ST R 0 A

The Displacer Transmitter shall be used for full range DP less than 5kPa and measurement
range less than 1200mm, the measurement range of liquid with 0.5~1.5 specific density is
less than 2000mm, the differential of specific density is equal or greater than 0. 1.

V- 18 OB AL T8 S SR F I — 7 9%k 2238 B I T A R IR O 316SS ANEE BN ; £E I B2 R T 200°C
BT O°C I, 1 73 %8 73 B OO B

“Side-side” type flange connection is preferred for Displacer. The material of
displacer shall be 316SS as minimum. Displacer torque tube shall be furnished with

radiation fin or extension pipe where the temperature is higher than 200°C or lower

than 0°C.
U= P S e = W VA A S
The use of internal cage type displacer shall be avoided as much as possible

5.3.6  WAHIJFx  Level switch

TR TT 9% 3%k B X BT BRI AL TF 5%, T 92 55 N 72 XU JT XU (DPDT) 452 55 .

Tuning fork or float type level switch with DPDT dry contact shall be used

5.4  JEJIXF Pressure Instrument

5.4.1 N General
AR
Instrument Range Selection

1) WERE SR, IEH#RAEE NN EREK 1/3~2/3.

Normal operating pressure shall be at 1/3~2/3 of full range when measured pressure
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is expected to be stable.

2)  WERK AR, IEEERAEE TN OV ERR 1/3~1/2,

Normal operating pressure shall be at 1/3~2/3 of full range when measured pressure
is expected to be pulsating.

JE AR W& T A M R AR A 316SS B . 45 A BRI SR E IO e M B, B
I RE S O E — B

Measuring element material of pressure instrument is 316SS in general. The material
shall be in accordance with piping material specification when 316SS is not applicable
to the process fluid.

JEW EAR S PR o R L T7 EOR L AUR A, /& K T5 s At iE . 5 70 I 5% 52 8
BT XA (DPDT)

In general, pressure switch should not be used. if Seller requires the use of
pressure switch to be necessary, which shall be approved by the buyer. The pressure

switch contact shall be DPDT type

5.4.2 JEJ1F& Pressure gauge

LM S D) 4R R — Bk ) © 100mm #REEE 1 3R, ANERE LA R I EE G R &, A
J& b E B 35 A o B Y R R AU iR . B SRR AR E Ry £ 1. 5%, AFRE S/
T4 T PN110 (Class600) HYIE /13, # HM BN M20 X 1. 55 A FK K 3K T PN110 (Class600)
M 3, ORI 1/27 NPT o Ah5eM BN A, i 2 P . 72 I8 B S5 R B0 2%
AL BB R W SRR B BOm B2 R T i CGR AEN, Z B A F AR T 1% ] @ 150mm.

Bourdon pressure gauge of @ 100mm dial size shall be used for local pressure
indication in general. Capsule pressure gauge shall be used for small range or absolute
pressure measurement. Diaphragm sealed pressure gauge shall be used for pressure
measurement of corrosive or easily clogged process fluids. The accuracy of pressure
gauge shall be at least +1.5%. The process connection of pressure gauge less than CL600

should be M20x1.5 thread. The process connection of pressure gauge greater than CL600
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should be 1/2” NPT(M). The case of pressure gauge shall be of SS material and with safety
glass. The dial size can be® 100mm on the occasion of poor illumination, high mounting

position, long observance distance or local panel mounting.

5.4.3  JEJ1/ZEEA%ESS Pressure/Differential Pressure Transmitter

A28 A% 10 5 36 Oz A 5 85 3 aQ /2 I AR Gk s, I el e 0k ) 22 I AR A G .

Diaphragm sealed pressure and differential pressure transmitter shall be preferred for
pressure and DP measurement. Differential pressure transmitter shall be used for micro—pressure
measurement.

002 JE b v B By B A 0T R gk B R I /R R AR IR A, A I N B R A

Diaphragm sealed Pressure/Differential Pressure Transmitter shall be used for pressure
measurement of corrosive or easily clogged process fluids. Flushing devices shall be
used when necessary.

A2 3K A% B T R A BB Rk T 316SS ANER 4 .

Element material of transmitter shall be minimum 316SS.

S LIPS O 5 DR S b k- A A L A

Normal DP transmitter (without remote diaphragm seals) shall be furnished with
3-valves manifold. Normal pressure transmitter (without remote diaphragm seals) shall
be furnished with 2-valves manifold

5.5 EJE{YFE Temperature Instrument

5.5.1 &N General
T A3 1E ) B E NN B R A 30%~ T0%, e O E AN R G R A 90%.
The normal operating temperature shall be at 30%~70% of full instrument range
The maximum operating temperature shall be less than 90% of full instrument range.
JE B AN SR AT BE T 50, SR 3 U5 SR A ZBUR Y I, il B T 5% [ 4 R 9 XX T XU (DPDT)
In general, temperature switch should not be used. The temperature switch contact

shall be DPDT type if Seller requires the use of temperature switch to be necessary.
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5.5.2 W& F1t Temperature Gauge

P

AL ML 45 2R 0 H © 100mm J [a) B W G i B, IR R IR B . A R A AT

BOWL SR, B R R A BN, PR B E e AR R, BAEE REAEEY 6m.

K

Universal type bimetal temperature gauge with ® 100mm gauge shall be used for local
temperature indication and equipped with metal thermowell. Thermometer with capillary
shall be used when instrument is hard to be approached or observed, or when measured

fluid is of high temperature. The length of capillary should not exceed 6 meters

5.5.3 IREARIESS Temperature transmitter

Tk S W0 B R S v P 5 B R R R R A B/ R A — R AR AR IR B, T iE A A R X
T LA I A .

In general, temperature transmitter integrated with spring-loaded type armored
resistance temperature detectors (RTD) /thermocouple (TC) should be used for
temperature measurement in priority. Temperature transmitter separated with
spring—loaded type armored resistance temperature detectors (RTD) /thermocouple (TC)
could be used as well.

Keta sl BRBEGHE D, R 7o AR B XS, i AR 34 & SR F OB 38 TE R 2

For critical applications, such as interlock service, control and/or calculation
service and so on, The temperature measurement sensor shall be dual elements type and
the temperature transmitter shall be capable of connecting both dual elements and with
redundant function.

TE A8 600 B oA T e 28 M B IR B 1 60°C . T 200 PR e ok 2 oR Bl 22 3% 1 B AN 5 WL 4%
e, KRR EARIE .

Separate type temperature transmitter shall be used if ambient temperature of the
terminal box at temperature element head exceed 60°C, process specially require or

temperature sensor is not easily observed.

5.5.4 IRt Temperature Element
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e 2 AR BH T O D L Y B A -200°C ~500°C o VBB G Pt100. = 2R .

The sensor range of armored RTD is -200°C ~500°C. The RTD shall be of Pt100 type,
3-wire platinum.

B 2 A L £ o A I B Y L

The sensor ranges of armored thermocouple are as follows:

LK IS AL R R (°C) R IR VaF (°C)
Name Type Allow temperature | Recommended
measurement range temperature

measurement range

H1%E 30414 6 B A 0~+1600 +1000~+1600
PtRh30—- PtRh6 Type B

e 13-4 R 7 0~+1300 +800~+1300
PtRh13-Pt Type R

BB K 2 0~+1000 +500~+1000
NiCr-NiAl Type K

B e E A 0~+750 0~+600
NiCr— konstantan | Type E

alloy

il e T -200~300 -200~300
Cu- konstantan | Type T

alloy

AR T — Bk AR Y, R PR BRI A Tk P R

Thermocouple element shall be of un—-grounded type in general. Grounded type
thermocouple can be used on special applications.

M2 R, w2 A GO A .

The armored thermocouple shall be multi-point type for multi—-point temperature

measurement.

BrAR AN U], PR IR TR A AR R B, MR DN 316SS.
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Unless special description, all the temperature element shall be supplied with

armored sheath, at least 316SS material.

5.5.5 IZIFEE Thermowell

BREFFIRIG OLAL, PTA IR T MA RIPEE, RPEEHER AL, MEAKT 316SS,
KR ANST 1-1/2Mk 288, AFE SR AKA ANST 150Lb HAVIK T 18 % 4.

All temperature elements shall be furnished with protective thermowell except for
special applications. Thermowells shall be bored from solid bar stock. Material for
thermowells shall be in accordance with requisition requirements for piping and process design
conditions but shall be minimum 316SS. Flange connection shall be used for thermowell. Flange
shall be ANSI 1-1/2” in size The pressure rating of flange is ANSI 150Lb as minimum
and not lower than process piping.

JEW bR K EAEE TE 10 150~ 400mm (4 N\ TE Y BE A /N T 50mm), 7E ¥ # E 0y 400mm

CHi N & A N EEAS /N T 150mm) .

In general, thermowell shall be 150~400mm in length when mounted on process pipe
(Insertion length from internal wall of pipe cannot be less than 50mm)and 400mm when
mounted on equipment (Insertion length from internal wall of equipment cannot be less
than 150mm).

TEEBERAERNT 80 g E, MXAEERBT 20T EEARENT
%5 PN110 (Class600) I, ¥ 422 47 HEIE A FRIE S KT PN110 (Class600) I, ¥ 1225 67,

When the nominal pressure of the pipe is less than or equal to PN110 (Class
600), Process pipe size shall be enlarged to DN100 (4”) where the pipe size is less than
4”. When the nominal pressure of the pipe exceeds PN110 (Class 600), Process pipe size
shall be enlarged to DN150 (6”) where the pipe size is less than 6”

B b YR AR, TR B AT IR BN ) 75 & 5. 2 RIRTE (Strouhal)
I A ] A A A R 80 %6 I, N 4 L 47 N TR R B R B A EL AR

Vibration frequency and stress shall be conformity calculated for thermowell
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mounted on process pipe. The wake frequency (Strouhal) shall not exceed 80% of the natural
frequency of the thermowell. Otherwise the thermowell insertion length shall be shortened or
the thermowell outside diameter shall be enlarged

N5 v VA AR BB R ARV N, N R R R R R T B

Special welded thermowell shall be used for temperature measurement of high speed
gas or high pressure steam.
5.6 YR Control Valve

R T B I8 i Sl L AT LA, B A IR B O i R R T IR . R 2
e P& T o BRI, AT gk P 2 R 1 BRI DL S A B R

Air operated diaphragm actuators or piston type actuators are preferred for control valves.
Control valve should be of globe, angel, butterfly or eccentric plug type. Equal percentage
flow characteristic is preferred. Linear characteristic and approximate equal percentage flow
characteristics are acceptable.

8”1 8” LA R 1 1AL S a0 FH K 38 1 1 I (R /00 B R )

Control valve of single/double seated type or cage type is preferred for valve of
up to 8” body size.

10”1 107 BA k= T 4% BRI 22 Fe 15 0, AT 3 6 2R 1 v o e % 1R

Butterfly or eccentric plug type control valve can be used for valve of at least 10” body
size or cases of low differential pressure across valve.

XF T B S A AR R B BRI &, SR V2 3K B O i A 1

V type ball valve or eccentric plug valve shall be used for viscous or solid containing
process fluids.

Xof - W PR BRI B0, R AR M I Y IR A A

Where valve noise exceeds maximum allowable noise level (85dBA in general), Seller
shall reduce valve noise level by using low noise valve trim.

R T AT BAEZ R ATE AR, =N, SRS S TakzE. WA,
T R R ARG L, T R R R A R S T R
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Angle valve, 3-way valve and bellow seal valve can be used according to process
fluid or operation requirement. In cases of high differential pressure, flashing,
cavitation, corrosion or high noise level, special designed valve plug and seat shall
be used

IR 17 R T SEOR) 2 6 oK

Stem packing material selection requirement of valves:

= PTRE SRIANE I, Nk H A S8 300K

If PTFE is not suitable, graphite packing shall be used

—ERE R EE R EIER RGN T HRTFHEEAIN TS E, Bk H XU R R S5
B A R AT IR SR 3% B AF A TS0 158481 A ik B3R f A% 3% B 2 #4544

The single layer stuffing box structure should be used for common case; The double
layer stuffing box structure should be used for vacuum or hydrogen—containing medium
case; The low emition sealing structure conformed with ISO 15848-1 standard shall be
selected for following control valves:

1) ABUHIZRE RS RO G T B R G

The compound toxicity of fluid shall be extreme hazard or high hazard
2)  ATAVKRSERPER RN . ZRATIRAA . WA (A2, BB R A Bt s 7k
T 85T 4. 0MPa;

The classification of fire hazard risk shall be combustible gas of class A, class B,

liquefied hydrocarbons (class As), combustible liquid of class B and design pressure greater

than or equal to 4. 0MPa.

3) BUNIERMEAH (VOO).

The fluids shall be Volatile Organic Compounds (VOC)

R IGR PSS b 25 A R 1 IR P 2 e S R ER N B T R HLE -
The sealing class requirements of low emition sealing structure regulating control

valves shall conform with the specification of following table:

A2 o 2 1) T2 o 45 HUBAE A5 2 I AR S5 4
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Type of stem Class of stem| Class of Mechanical Class of temperature
sealing sealing circulation circulation
BATFEEZ A% BH 5§, CH ™ Cl £200°C
Straight stroke or BH or CH™"

multi—turn

paf

Gk BH cCl £200°C

Partial turn

WBUE AH cCl £200°C

Bellow
VA BILR G RO M e T Bl B S S I BH, HR G CH. FF O MR 0 4 45
) 34 JER ) e 3 o S R R 5 1R I AR TR, WUBRAE PR 554 €Ol

Note: The BH shall be selected for compound toxicity of fluid for extreme hazard or high
hazard, the CH shall be selected for other case. The selection philosoph and sealing class
requirements of low emition sealing structure for on/off valves shall same as regulating
control valves, class of mechanical circulation shall be COL.

BEN SIS R 4E/CCS RG ¥y L BIBRB A IR, A . $ATHL . R . IS IR 55 3
FEHRAE N B STL2 NAE. F P WU A 5k R A A SR B AF (R s A IR 45D B B % STL3 AE

Control valves involved interlocks in the SIS /CCS system shall be SIL 2 certified
for valve body, actuator, solenoid valve, air control valve etc

The quick closing valves and accessories including solenoid valve for the compressor
unit shall meet the requirement of SIL 3 certification.

BT o< IR DAAE, 85 1R B 40 )RR SR BB, AR D SE T BEAT AE 442 T 0 4R B dls .

In addition to the on—off valve, the regulating control valve is required to provide
data related to the factory calibration as the initial data for the buyer to perform
on—line diagnostics.

S5 ET 23 LR M A Y R /N IR R R KT 15%: IE R T FE NN T 80%;  fe K T A
SR RE 90%. £ 1 AR 1 U T W dR AN R T R RER T 20%; IR W B TIT A R I 60%; ORI E
T JEEAS It 1 85%.
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Preferred guideline for regulating control valves of equal percentage flow
characteristic is that valve opening at minimum flow rate shall be greater than 15%,
at normal flow rate shall be less than 80% and at maximum flow rate shall be less than
90%. Preferred guideline for regulating control valves of linear flow characteristic
is that valve opening at minimum flow rate shall be greater than 20%, at normal flow
rate shall be less than 60% and at maximum flow rate shall be less than 85%.

R IR VT LA I T R R U 1 OK AR T R 1K A iR MR 7S SR G N i 85dBA . [a] #i1E A 5L
B SR AR R Y IR AR A AL B e S AN I 105dBA.

The maximum allowable noise level of control valve is 85dBA at 1 meter valve
downstream and at 1 meter from pipe surface. The valve noise shall not exceed 105dBA
temporarily during the occasional and/or emergent operation phase

B JF < 1R 5, 19 IR REHT 4720mA DC 77 HART B iS4 th R Be s / ORI T frds o — ik
TEAE PR IR 1) 5 o 2 o B ) A o % R R A7 AR A, 4~ 20mA TR 07 100%HRIA [ T

All regulating control valves shall be furnished with smart type electro—pneumatic
positioner of 4~ 20mA DC with HART protocol except for on/off valves. Valve positioner should
be direct action type in general. The valve positioner shall be equipped with a valve
position transmitter, with 4 20mA corresponding to 0°100% valve position feedback.

P T 22 4 A 3R 28 0 SR ™ 85 0% A ) IR 1) 2 a2 PR B e R L BRI L G IR ) IR A5 ARCEL AT AL
Ky s S AR IRl e B, EORUAE B AU BRAT HLA A7 2 O B, ORI A 3R VR B T A8 R JRE Ak T
b2z L . B ST G R G A 1 T TN A T/ SR BR A T R

Tight shut—-off valve for safety interlock shall be single seated globe valve, ball
valve, butterfly valve or gate valve etc. Piston actuators shall be spring opposed type
or double acting type with air volume tank. This is to ensure the valve is in fail-safe position
when instrument air supply failed. Control valves and/or on-off valves used for emergency
shutdown or sequence control shall be furnished with on/off limit switches

7 SN G () 1) 3 A5 A5 ASME VITT BOAH 24 1) o [E A v (A TSG 21-2016).

The manufacture of valve air volume tank shall be in accordance to ASME VIII standard
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or equivalent Chinese standard (eg.TSG 21-2016).

MR R 225 CHUR T OCIE, 2008 i R Bl AE K B A

The valve shall be furnished with radiation fin or extension bonnet when valve
operating temperature is higher than 225°C or lower than 0C.

I A R I AR RE LT & T2 A PR, A% T AR A GO E AT, IR ARSI T
B, ARk e AR R R o IRES R 5N R BTt Ak, HO AN 316 AEEAN . 2 NACE #p i #2
SR, 5 T2 5 B2 fil 0 448 B FF A NACE MRO175 B NACE MRO103 #i5E .

Material for control valve and on—off valve body and Trim shall meet process fluid
requirements and be in accordance with piping material specification but shall be minimum carbon
steel. Cast iron for valve body is prohibited. The valve trim material shall meet design
requirements and shall be at least 316 stainless steel. Where NACE standards apply, components
in contact with process fluid shall comply with NACE MR0O175 or NACE MRO103 specifications.

R I ik U S 08 F N 42 8 %5 B CLASS TV (ANSI/FCI 70-2 Standard), 25 BR80T 45 iW,
I 1] 9tk I 5 20N CLASS V, 3 T2 ESRONM™# kM (TS0) I, MiEF] CLASS VI B CLASS V.
T 5% 16 it e 55 2 B2 %5 /0 9 CLASS Ve

Control valve leakage class should be metal seals CLASS IV per (ANSI/FCI 70-2) in
general. participating in interlocking systems, the valve leakage rating shall be CLASS
V. Leakage class shall be CLASS VI or CLASS V when tight shutoff is required. On/off
valve shall be at least CLASS V.

FEAR BRI, N ARUE W [T Ab T “ bR 4 AL E .

The valve design shall ensure valve to be at fail-safe position when air supply
fails.

AR AR T 200°C %5 da SEURL AT 30k T 2R DU 9] £ 4 N 7 Y S20R) B8 DU 9 0 TR & JERL, AN
R OIFH T EA B, vk A A RIER . HA/ER Y 200°C 80 & & H A Sk .

V type or mix type PTFE packing material may be used for valve operates at temperature
lower than 200°C. Graphite could be used when PTFE is not suitable for fluid. Graphite

packing material shall be used for valve operates at 200°C or higher temperature
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PR A TF G R A R il s 8 i, 2D B TR (SPDT) £ £

Valve limit switches shall be of proximity dry contact type. The switch contact
shall be minimum SPDT type.

FELf R S 3% 24V DC KA HL . (IR IHFE (<S4W) . 316SS ANEHM HLfiA 1| . F & F I 1 46 Bl
AAF N R4 I = AT B, IR R &AL RE .

Solenoid valve shall be 24V DC power supply normally energized and low power
consumption (<4W) type. SOV body material shall be 316 stainless steel. Dedicated
trip solenoid valves for compressor train shall be 2003 setting up at least which are
provided on—line test function.

B ARG T Ny B IRERRMLE AN TRRESERTERANASRIE .

Self acting regulator can only be used for N;, air, low pressure steam and other
utilities fluid services that don’t require higher control reliability.

IR 170 3% 132 B SR TR 220 4 (A 2 Y s e ), L3 4 >R 7 220 ok X BUR S0E #6773
HEHR RN AR T HE MR GO E o SCH N S H 0K 22 N 2R A AL SR R AR AL

Process connection of valves shall be flanged type (full flange type in priority)
Wafer flange and/or screw type shall be avoided. The rating of valve flange shall not
be lower than the piping material classification specification. Lugged and semi—lugged
type valve flanges shall have holes through drilled

Aok V1 Rl S TR S i A PR B U 30760 °C B BESK, REAR M BN N A EE AN, AN IR k. %
SR U T SIS 3R SRR

Instrument air set (Filter & Regulator) shall meet the requirements of ambient
temperature — 30760 ‘C. Instrument air set (Filter & Regulator) shall be stainless steel
material with stainless steel pressure gauge. The material of mounting rack, screw and
plate shall be stainless steel as well.

5.7 Wi RIEFEESR  Special Material Selection Requirement (HOLD)

DR T ZER, £ AFESRAE T LENMSE, ™20 B RIEAFHN 3041 1 316L

MG s T DA A A A B IR AR R 5 A9 254SMO (UNS S31254) « 8 0 WARAR 2507 SLEL# .
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1) In contact with chloride (C1) containing fluids based on process requirement,
austenitic stainless steels such as SS 304L and SS 316L shall not be used. A super
austenite material such as for example 254SMO (UNS S31254) or super duplex alloy such
as 2507 (UNS S32750, S32760) or titanium should be applied

2) WM m (KIS 3.5.5.2 e)

Body material Gland-follower components
Titanium Duplex 1.4462

Hastelloy® 304L

Duplex 304

Stainless steel | Same as valve

BRI TTAS DL BR B 7 3R B (KTS 3. 1.2.10).
3)  FALAT R2R LT NG E A0 R A
17-4PH type alloys, ie precipitation hardening stainless steels
ATST 400 series martensitic stainless steels
Nickel and chromium plating
Metal-sprayed coatings
Copper alloys
Low melting point coatings such as cadmium or indium
4) NREAWEER LT, A5k .
6. MIARERREME Instrument Installation and Bulk Material
6.1 Mk General
T IR AR B 31 W S B 0 7 ISt A2 A1) 5K
The following requirements shall be met for all field instruments and control valves field
installation:
1) fERAEEE R 5 8 5t HR s HdE
Instrument readings can be easily observed from operating passageway

2)  RUEREREREE, T, BRIEMYE.
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There is enough operating room for installation, operation and maintenance.

3)  wEHBEHIEIL.

The instrument can be safely and easily accessed.

SRR B S I, ARG T U S A W T E AN G, RSN T
R i R TR SRR &, AR IA AR B T U A

For low temperature fluid pressure measurement, transmitter elevation shall be higher than
tapping point. For liquid and steam fluid pressure measurement, transmitter elevation shall
be lower than tapping point. For gas fluid pressure measurement, transmitter elevation shall
be higher than tapping point.

R B AE T 2R ERIBGRAN, IR 220 e B RO AR L BT (B 65) FIBE DY 1. 2m
3 RO e 14 1 g R 222 e AR 3m 25 RS S 1 o AR 1 B IR 22 3 e BE 5K D o ILIA R AN B R AR AP
R, FFARIEERSN . AR T ORI P R AGR PR IEA

Field instrument, except for in—line instruments, shall be mounted at 1. 2 meter above ground
or platform (Impulse line type pressure and differential pressure transmitter should meet the
transmitter elevation requirement above in priority). Instrument protective box should not be
used except for special occasions. Instrument insulation box with steam tracing shall be used
when heat tracing and insulation are required for the instrument

IR RS CEFRRET . WIS R ASME brdtis:, SICEMEEEHE — .

In-line instrument, including flowmeters, control valves etc., shall bear process
connection of ASME standard and in accordance with piping material classification
specification.

I AR S A S ST R B R A G FR AT

Two or more instruments sharing one tapping point or tapping part is not allowed.

24 1 BG5BT (R — A B, s g BT AP I 2 2 A it P52 R A L= e

Pressure tapping part shall be mounted on the upstream side of the temperature tapping part

when pressure and temperature tapping parts are mounted on the same process piping segment.

B AR 22 SR DR R B A A IR
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The mounting brackets of field instrument shall be of galvanized carbon steel.

% 40 BEAT OR

Instrument capillary shall be properly protected.

6.2 JMEIXFE Flow Instrument

JE b5 i B 23R E b, I E AT N B A R B B (IR B, 1%
GB/T 2624 FrEwfiE) -

Flow throttling device shall be installed on horizontal pipe in principle. And upstream
and downstream meter run shall be considered based on GB/T 2624.

L2 T2 VA - e === A O 1 = I 1w ey R = = e o D MO S o
ke

Rotameter shall be installed on vertical pipe with process fluid flowing upwards. Coriolis
mass flow meter shall be installed per manufacturer standard.

6.3 WAIAYFE Level Instrument
W ZARAE R b (BOEEE LD MIRALOCRMECA IRETIR  BC BHG 1, 8T ERAE .

All level instruments mounted on vessels or bridge pipes shall be equipped with root valves
and vent or drain valves for operation and maintenance.

5V A& AR IR 22 TR VR AR I 11 5 BB ARG AL T HBUE 1 R 43 ) 150

Shared nozzle for DP type level instrument and gauge glasses is prohibited.

6.4 & JJ{XFK Pressure Instrument

Js AR R B 171 736 G e A VRO L 520, 0 B ko 0 0 B B 2R I B JE 2%

The position of pressure tapping shall avoid influence of static liquid column pressure.
Needle valves or dampers shall be furnished with pressure instrument for pulsating pressure
application.

6.5 JEJEANFE Temperature Instrument
i FEE SRR 00t A1 2 DRALE 78 7 i 380 e 0 A
The sensing parts of temperature instruments shall in proper contact with measured fluids.

6.6 TR Control Valve
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VAT RS B A K E b, HAE TR ALY, BN VS . A e A e B AR R T IR e
HiErE.

Control Valves shall be installed on horizontal pipe and perpendicular to the ground or
platform. The position of control valve shall be easy to operate and maintain. Maintenance
platform shall be set for the control valve installed on the higher position.

6.7 SJEfC4 Pressure Hookup Piping and Tubing

FIERCE — MG @ 12X 1. 5mm 316LSS TUBE &, RAMFEXMITSE M. UEEERKNTHT
CL 900 i, RRH] 1/2” PIPE A&, RGBS, , 2AZIR HIXURR & I 3 R HUT o ACRIES MR A
1/27 0.D. PRCEMBHRAR 316LSS. FHALE M BN T8 T T2 EM B, 35 TR ER
=, G, TE S

@ 12X 1.5mm 316LSS TUBE should be used for instrument pressure hookup tubing. The tube
fitting and valve shall be of double compressed ferrule type. When pressure rating is ANST 900LB
and higher, 1/2” PIPE with socket weld or butt weld connection and double root valves with
serial connection shall be used for instrument pressure hookup piping. The instrument connection
with pressure hookup piping and tubing should remain as 1/2” 0.D tubing. The material of TUBE
should be equal to or higher than the material of the process piping, High class alloy steel
or corrosion resistant material shall be used when 316LSS is not suitable for the measured
process fluid.

5 O R R S 3 S B B AE 3 IR B IR, TR IR B Sk T A 3 T A R B v o

The drain valve and plug shall be at the lowest position of the entire pressure hookup piping.
The vent valve and plug shall be at the highest position of the entire pressure hookup piping.

TR N ST R 1/ 10 BUE R .

The pressure hookup piping shall be a grade of 1 in 10 or larger to the ground or platform.

R BERER] T 28R A S B B SR I

Condensate pot shall be used for the service of steam or other easily condensed gases
6.8 ZTAME Instrument Air Piping

AR AR E MARER IR J5 R 316SS AMFAW PTPE &, ABEEN PTPE & Z [8] 18T SON AR &
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F, BC 316 AEENAURIRIE, SURBRIG S AL RCE — SR A @ 12X 1. 5mm 316SS TUBE %, RAMKE
FOEFAT o X TRAPR I T R BTG IR, ATARE IR [ G ) ORI E S d AU 4.

TA main pipe shall be 316SS pipe, equipped with ball valve of 316SS material. Stainless
steel pipe between the connection method for socket welding connection. @ 12X 1.5mm 316SS TUBE
shall be used for IA pipe with double compressed ferrule type fittings after IA ball valve
For special TA users, such as special control valve or on/off valve, IA piping shall be in
accordance with the requirement of valve manufacture.

AP PR R, BCRIVURA AR RS, AR ECES DR @ 12mm 304 AEINRE
YRR, KA @ 12X 1. 5mm 316SS Tube & MW -REERE . EBRIR B A TARBEN S5 .

IA distribution header shall be used for occasions of concentrated IA users. The outlet
of TA distribution header shall be® 12mm O. D. TA ball valve of 304SS material, with the connection
of @®12X1.5mm 316SS Tube fitting of double compressed ferrule type. Hand lever lock should
be provided with IA ball valve.

6.9 AXFEMAZ Instrument Cabling

R RS (I R4 s A B AR %)

Instrument main cable (from field junction box or local panel to FAR)

1) HBPLEESHRAEIERH 2 RGO R CIRA SR A LG E RS E 0 b 2 5 v B LR,
KB E SRR Bi, FERBIEA 1. 0~1. 5on’.

1) Instrument cable for analogue signal shall be multi-strand copper conductor
flame-retardant, PE insulated, PVC sheathed, individual pair shielded and/or overall cable
shielded DCS Cable. The cable shield shall be composite aluminum—plastic tape or copper wire.
The conductor size shall be 1.0~1.5mm’.

2) RS S HRLIEH 2 IRAE MG R CRA LR A IR E RSy b S e EL RS,
KA E G LwmABri, FERBIIAY 1. 5.

2)  Instrument cable for thermal resistance signal shall be multi-strand copper conductor,
flame-retardant, PE insulated, PVC sheathed, individual triad shielded and overall cable

shielded DCS Cable. The cable shield shall be composite aluminum—plastic tape or copper wire.
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The conductor size shall be 1.5mn’.

3)  HFEMES. BHIRIERIES. 24VDC L RS 2 IRE SIS R IR 4G RE I ER
WA PR s, SRR A el 2 m AU . B RS S BB ALY 1.0~ 1. 5mn’; H
RS 5 3 AT AR 2.5 'y 24VDC A S 20 A T R AR 415 FH P 670 A7 S P S B0 B 25 HEA T T SR
SE o

3) Instrument cable for discrete signal, including discrete input signal and solenoid
valve control signal and 24VDC power shall be multi—strand copper conductor, flame-retardant
PE insulated, PVC sheathed, overall cable shielded control Cable. The cable shield shall be
composite aluminum—plastic tape or copper wire. The conductor size of discrete input signal
cable shall be 1.0~1.5mm". The conductor size of solenoid valve control signal cable shall
be 2. 5mm’. The conductor size of 24VDC power cable shall be calculated and determined by power
supply load and cable routing distance.

4)  220VAC fit B F S0k IO AR I IR LR A R S O B REMA i, i AR i ] L A7
i S AL OB BE B HEAT THERLR 5

Instrument cable for 220VAC power shall be copper conductor, flame-retardant, XLPE insulated,
PVC sheathed power Cable. The conductor size of 220VAC power cable shall be calculated and
determined by power supply load and cable routing distance

RN SCHSE (IIHIRLA /BRI R DI R BCRER L (B CER BB IE %)

Instrument branch cable (from field junction box or local panel to field instrument) and
Instrument cable from field instrument to FAR directly

D BE. BRG] 2 REEHNIE OMB 5 R OIR1H BN 258 3 5l SEpL
M, SRS A B 2w, FEEIHAN 1.5~2. 5.

1) Instrument cable for analogue and discrete signal shall be multi-strand copper
conductor, flame-retardant, PE insulated, PVC sheathed, SWA armored, individual pair shielded
and/or overall cable shielded DCS Cable. The cable shield shall be composite aluminum—plastic

tape or copper wire. The conductor size shall be 1.5~2.5mm’.

2)  FINHFHAE S RS 2 B S R O EG R R LIRS RN 2 B2 SRt SRS, R
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FERE R G B g 2\ BF i, FERBTIA 1. 5o’

2)  Instrument cable for thermal resistance signal shall be multi-strand copper conductor,
flame-retardant, PE insulated, PVC sheathed, SWA armored, individual triad shielded and/or
overall cable shielded DCS Cable. The cable shield shall be composite aluminum—plastic tape
or copper wire. The conductor size shall be 1.5mm".

3)  AEIRE S HRGEN 2 A H R OIHAGRA R BN 2B e kM2 i g, LB
Ay 1. 6mm’, SRR A B 2 gn SURF A, AME T A TR A BB DS A U

3) Instrument cable for thermocouple signal shall be multi-strand copper conductor,
flame-retardant, PE insulated, PVC sheathed, SWA armored, individual triad shielded and/or
overall cable shielded and precision class extension wire. The conductor size shall be 1.5~
2. 5mm’. The extension wire shall be compatible with the thermocouple to which it’ s connected
The cable shield shall be composite aluminum—plastic tape or copper wire.

4) MR RPERE S R 2 IR A S AR OGBS IR R ORI B MR L fE e b i e, KM
WG AL mARR, FEMIAREDR 2. 5m’,

4)  Instrument cable for solenoid valve control signal shall be multi-strand copper
conductor, flame-retardant, PE insulated, PVC sheathed, SWA armored, individual pair shielded
and/or overall cable shielded DCS Cable. The cable shield shall be composite aluminum—plastic
tape or copper wire. The conductor size shall be at least 2.5mm’.

KRG GIERL RGP A% RGRLIMPEFIEN YR E T,

The cabling of intrinsically safe cable and non—intrinsically safe cable shall be laid
separatly. The outer sheath color shall be blue for intrinsically safe cable.

AT B IS FRIASCER PR L 73T SBCBEAE AN TR O DR AE AR T, BCAE R AR P BB AR, ] — MR 22 A FR 5 i 1
O EREINSI EES R

Instrument cables of different voltage level shall be laid in different cable duct or
properly segregated with metallic partition plate in the same cable tray. Signals of different

voltage level shall not be in the same multi—pair/triad cable.

ANTFME S R R B BN R AAS A B LA
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Instrument cables of different signal types (analogue, discrete etc.) shall not share one
field junction box.

T 2285 S GiE/H SIS) iR Al & .

Dedicated junction boxes shall be used for instrument cables of safety interlock
signals (Input/Output SIS).

MARZAE BB AR R 28 %8 o o M e

The cable duct for instrument branch cable routing shall be with cover.

SR R T AR VA R AR, SRR B R R % 4k (Bx de Gb). BUIAAGER A @
KH 1/27 NPT (F) B 3/4” NPT (F) , $RH6 73 S LR L /g5 L@ M20x1. 5 (F) 5 = FLZEIER 23 il M
BRS, ROTHRHE i AMEREAT I e « FZRIEE 1 7 22/ D IR 20% )4 H &

Explosion proof cable glands (with Ex de Gb certification) shall be used for every cable
entry of instrument and junction boxes. The cable entry of field instrument is 1/2” NPT(F) or
3/4” NPT(F) in general. The branch cable entries of junction box are M20x1.5(F) in general.
metric scraw threads (M) should be used for the main cable entry, the size of which should
be determined by cable outside diameter. There shall be no less than 20% spare for cable
entries

AR F B REASCR P 3 P R A, L S B O R F AN R AN AR, e X P AR & it . 3R
AT RIS AREE, AR RRAR SOEEAESE, REBCHURS: 100X 50mm, 200X 100mm, 300X 150mm. 400 X
200mm %5 .

The material of instrument cable duct shall be stainless steel (oxidation unit ) and
aluminum alloy(other unit). Instrument cable duct shall be provided with covers, segregated
plates and connections which shall be anti—corrosion on surface. The specification of cable
duct should be defined as follows:

100X 50mm, 200X 100mm, 300X 150mm, 400X 200mm and so on.

DIIAACR A AL 3G 22 8 (Ex eb Gb) BBR#ELY (Ex db Gb), #7ZH! (Ex eb Gb) MMM H
e 316SS AEEHN, KRB (Ex db Gb) MMM BT E &G I OCERFRLA NICA P f4h
BBk, M B PR B 316SS AR 22 [\l % R FIVMIE R 22 Culin 5o DI ORI ER AR ™ S5 TR BE 2L
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IR LA LTI B A58, BoRdE NI I CRAL S E 5, S 3R 3165S A5,
IR A R Ty 3B e AR L

DR AL LA 220 T 20%H0 25 I 23 1A] .

Field instrument junction box should be explosion proof with increased safety (Ex eb
Gb) (316SS material) or flame—proof (Ex db Gb) (aluminum alloy material) certification. Field
instrument junction box shall be furnished with explosion proof cable glands of nickel coated
brass or 316SS. Blue terminals shall be used for intrinsic safety circuits. Cable entry on
the top of field instrument junction box is strictly prohibited.

The front side of the field instrument junction box shall be furnished with tag number
nameplate, which displays the list of instrument tag number connected into the junction box.
The tag number nameplate shall be of 316SS material and fixed on the junction box in an effective
way.

No less than 20% spare terminals shall be reserved for field instrument junction box

® (KB IRELM S EN: Packaged instrument junction box numbering system:
1291 - XX JB - X - XXX XX

{__ %5 Sequence NO.: 01799

% 45 Equipment Package No.

SRR
Signal system
L FIIR IR

Junction Box

{£52KM Signal Type

X E ALY 1291
Plant No.: 1291

55 Signal Type:

> BIRES (4720mA DC. 175V DC. Bkyh&E).  A2e-1S; dEAZ-S
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Analogue Signal (4720mA DC, 175V DC, Pulse etc) :

Intrinsical Safe-IS; None Intrinsical Safe-S
> HFET (24VDC 2. Bkt E S EUR RS- £

Digital Signal (24VDC Power, Dry Contact, Pulse, 24VDC Power etc): -E
> RJEES (RIDAITO: A%-1T; JEAZ-T

Temperature Signal (RTD or TC) :

Intrinsical Safe —IT;  None Intrinsical Safe -T
> ARSI E S -G

Gas Detector Signal -G
> R (220VAC B2 505 5 B HED: -P

Power Supply (220VAC Dry Contact, Power etc) -P
Z5 % R4 Signal system:
D - DCS; S - SIS; G - GDS; P-PLC; C-CCS; M-MMS; 0 - F'& Other;
(] BIELENR TGS a4 E N Packaged instrument main cable numbering
system:
ACRIRLAA S = I Cn;
Junction box number “ Cn” ;
n- HFE AT RSB E T 1 iR,
n— More than 1 piece of main cables for one same JB.
® (URAHYTHASmZEM: Packaged instrument branch cable numbering system:
ERALSI “Cn”
Instrument tag number “Cn” ;
A ZRABBRNFE —ACRIN A n b5YE, n=1, 2, 3, - .
More than 1 piece of branch cables for one same instrument.
o L RFENLA AR H L8 g T i 44 SR«

Packaged instrument local control panel numbering system:

1291 - LP- XXXXX - XX Cn
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2 [F] — mh H A R A BT FH 32 B i %
Z T 1 B #57E More than 1 piece
of cable for one same LP
ys Ch4ZT 1 DB ER bR
7¥) Seq. No (More than one LP)
BERFEA T

Equipment Package No.

%L Local Control Panel

BEAG: 1291
Plant No.: 1291

6.10 fE# Heat Tracing

SRR ZRAER SR B (Ex db Gb), FRfEREREM B RIT. (FrE)

Steam tracing or Electrical tracing shall be used and indicator light is set at the end

of electric heat tracing

HETER I AR, B8 B DGR R  F A

When electrical tracing is used for process pipe, the instrument installed on that particular

pipe shall be electrical traced.

6.11 NFESRE/EEENBL Instrument Interfaces to Equipment or Piping

R g /BB DORE SR R (BRI R 3 12 e 70 55 A IR T 8 % B AR R EER)

The interfaces between instrument and equipment,

instrument and piping shall be

specified as following (The pressure rating of instrument process connection shall be

not lower than the pressure rating of vessel and piping)

S data & $ 2% O process interface pES=Im -p=
5% . N
instrument 5% Vessel &8 piping inst. nozzle note
= EEABT LR .
ALEE IME XIS 1/278 R
. 27 or 1/2’NPT(F) | 3 note 3
flow DP flow transmitter 3/4”SW
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PR B ERRETIESR DP
flow transmitter with
diaphragm sealing

2775 = flange

2775 = flange

—RERE

SE s - 5= 2” flange A= 2" flange | ;%= 2” flange | }F note 4
general temp. inst.
temp. i EE#AVEE {8 anti-erotion TC &= 27flange K= 2" flange | ;%= 2” flange | }F note 4
SR
,19[\/)\J/JIEL1M 1nfrared 5%2 3” ﬂal’lge ;‘£é 3’7 ﬂange ;\fé 3” ﬂange
thermometer
538 fF o 0i
% sum B T multi-point 75 3” flange 7= 37 flange | ;A= 3” flange
temperature elements
_ ‘n > 2L H» y é ” \;\
gaﬂzi}_jj%% general pressure $E22 2" flange R éan éei 2) 1/2°NPT(M)
u
Eﬁiézﬁ% diaphragm pressure &= 27 flange A= 2" flange | %= 2” flange
AR 3L A =
E_;rjljsfngigxﬁ%% pressure/DP ;*fé 2” ﬂange /%— éang(;}: 2) 1/2”NPT(F)
FEZRABHENEETER
E 7 |
press. flanged diaphragm seal &= 3” flange 7E5= 37 flange | JA= 3” flange
pressure/DP transmitter
BAEZBRABHEN/ZEE
. . < A‘._L4”ﬂ A 4__’-4”ﬂ N é-__l-4”ﬂ
insertion flanged diaphragm A= ange ZE ange | K= ange
seal pressure/DP transmitter
IIBMR AT gauge glasse &= 27 flange &= 2” flange | <2000mm
%7?%@111-1— magnetlc ﬂoat ;*ié 2” ﬂange ;*fé 27’ ﬂange S30001’1’1111
level gauge
@fﬁ?#%?ﬁ'{iﬁ' magnetlc ﬂoat ;*ié 3” ﬂange 5%; 3” ﬂange >
level gauge 3000mm
fggﬁﬁ% level connecting $E2 37 flange
%;‘;@;{E'{ﬁﬁ' External displacer $££ 2" flange $£22 2" flange | <2000mm
level instrument
%Ef&'{jii‘%%mp leVel L b2 kR
R transmitter A= 27 flange L/2"NPT(F)
vl | | EEBAREEE RN LER

flanged diaphragm seal DP level

transmitter

&= 37 flange

5= 37 flange

BAEZZR RN T ERR
insertion flanged DP level

transmitter

5= 47 flange

5= 47 flange

BIRRALTT

radar level instrument

;*fé 4”§i 6”
flange

;*fé 4” Eﬁ 6”
flange
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S data ES {32 3&E 332 O process interface pES:3m EE
instrument 8% Vessel &8 piping inst. nozzle note
ZERBTERSE 1/278%
o _ /278l or 1/2’NPT(F) | 3% note 3
mE DP flow transmitter 3/4”SW
Qow | EAEHZERETAS DP
flow transmitter with 2755 flange | 277%= flange
diaphragm sealing
Gl SAn
_ EZ 67 7A= 6” flange
servo level instrument
AR AT
) &= 37 flange &= 37 flange
internal float level gauge
SMNEERALFF X
external displacer level 7&= 2" flange 7&= 2” flange
switch
7 ek o ST A Sz 3 . .
TJ\Z;«EI] + r_|l1ﬂ1lL:l‘+ top mounted &= 3” flange 7£= 37 flange
displacer level instrument
TEREGEFRAT (MTED
top mounted magnetic float level | %= 6 flange 7A= 6” flange
gauge (underground tank)
éé—i;&ﬁﬁaé turning fork level 3522 27 flange SR 27 flange
switch
X D AT{LEUFE analyzer sampling &= 27 flange K= 2" flange
analyzer S EED 7Y zirconia analyzer K= 4” flange JR= 4” flange
¥ note:
L. VEZZARTER A ASME B16. 5, ¥ 2% He 7758 AN T 150 4% BUIC 8 A R S 1 3K

The flange standard shall adopt ASME B16.5. The pressure rating of flange

shall

not be lower than the pressure rating of vessel and piping material specification.

2.

N2 LR, B DR N IR E SR RE .

The nozzle size of less than 2” piping shall conform to the piping material

specification.

3

KT CL600 BF, UL HER RN 3/47,

The tapping size shall be 3/4” where the pressure rating is greater than CL600.

4.

FIE A (O=CL900) KM 17 AR

The 1” socket welding shall be adopted for high pressure case (=CL900).
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7. EFF&HRHEEETEE The Seller’s Scope of Supply and Design

F2J7 NAE P&ID AR BLEEVE R, I 5T B BT v Bl N BT OOGR B & B R G TR, filiE
By Mk, 22, Wik, JF4 MRz % TAE.

The Seller shall identify its scope of supply on detailed P&ID. The Seller shall be
responsible of engineering design, manufacture, integration, testing, installation,
commissioning, start—up and operation guarantee of the entire instrumentation and EPCS within
the Seller’s scope of supply.

7.1 Bl Rk g M H 223 Bl Field Instrument and Bulk Material

D JREE (RO WRBERIFTENCGE. B, sithal, BIE. DCGRAZIENR. RIEMHH. 5K
Haz BBl et e 528,

The design, supply and installation of all instruments, junction boxes, local panels,
control stations, instrument cable trays, insulation and trace heating, gas supply systems and
bulk material within the scope of baseplate (Skid):

2) DUIRNEAEEE bR ra AR &M, s, BRI, OGRS, R, At
QWSE Sy vy N A BN Ry

The design, supply and installation of all instruments, junction boxes, local panels,
control stations, instrument cable trays, insulation and trace heating, gas supply systems and
bulk material that are installed on pump internal piping

3) JREE (RO AMRBERITAMNER . A, B, BRAERE. DERBSIEN . RIR MR, TR
HBetrpg st o

The design and supply of all instruments, junction boxes, local panels, control stations,
instrument cable trays, insulation and trace heating, gas supply systems and bulk material
outside baseplate (Skid) but within the scope of equipment package;

4) JRHEE CEH) N BB N 2R K BT A AR 22 st M 5 Bee 2 A 2 ) 0 L 20 D 22 e PP R et it
B 5w

The design, supply and installation of instrument cables and cable accessories between
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instruments and junction boxes and/or local panels within the scope of baseplate (Skid) and
equipment package,

5) RFIRACR KA i S p T 5 B

The design and supply of special instrument/control cable;

6) IIAAER L A A |

The commissioning of field instrument and local panel

7) ST BT IR EE (e WM B SCGR BV R BT Btoem g, R dta i

KNHFEE .

Vendor shall be responsible for or the design, supply and installation of the air assignment

and its materials for all field instruments within the supplied scope of baseplate (Skid) .
and provide the total instrument air consumption.

7.2 HIE /MM E N LR RS Instrument and Control System inside CCR/FAR

LI TR A RER R LRGN, Bl 5. AR Wk, 3. B, S, 2. il
T R ARis 55 TAE

The Seller shall be responsible of engineering design, integration, supply, configuration,
test, FAT, packaging, transportation, installation, commissioning, start—up and operation
guarantee of the Equipment Package Control System (EPCS)

D) WA RGN AR . RS AR foerishl. SRRy MRS
WAL AR,

Equipment Package Control System (EPCS) shall include the functions of daily monitoring
anti—surge control, speed control, load control, overspeed protection, axial vibration and
displacement monitoring, and safety interlock etc. ;

2) WAGOEH RFMHES. WK, FAT. SAT KJF4;

The system configuration, commissioning, FAT, SAT and start—up of EPCS;

3) T AN, SRS RARMETR, DRAENUE SR, xb A D s 5~ HE, i3~ FA% R 5 4
P BRI A — 2, ) AR e Rl i

The control and auxiliary cabinets of EPCS shall be supplied after all integration is
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completed in the factory. Jobsite integration of cabinet components is not allowed. This is
to ensure the integrity of the cabinets. The interface between EPCS and field cable shall be
terminal strips inside EPCS cabinets. The terminal specification shall be in accordance with
field cable wire size and shall be tested in the factory;

4) 5 DCS MfEH AT N ASOIBHESH Hiblk 815 vhss

The configuration of serial communication with DCS shall include configuration parameters,
addresses and communication protocol etc.

5) 25 DCS (L) WK, PARIE DCS 58 & A5 il R G0 IE 5815

The Seller shall take part in DCS FAT to ensure proper communication between DCS and EPCS;

6) HFEKHZL (W Profibus-DP, MODEBUS-RTUEIRELZE) it Sk,

The design and supply of special cable, i.e. Profibus—DP, MODEBUS-RTU communication cable;

7) BRI S B

The design and supply of fibre optic cable;

8) M AHUAE S A R GAE 5 A B UAE 2 (8] R 7 ELCO AL 1 ) 42 A B0 0 AT 14 4%

The control cabinets and auxiliary cabinets inside CCR and FAR shall be connected by ELCO
(plug-in) type connection cable.
7.3 M 536 Testing and Acceptance

1) SR A, R AR L7 1 3% s

The instrument supplied by Seller shall be commissioned by Seller;

2) EITTIRBCGRNAERIEG) 2RI

The instrument supplied by Seller shall be installed and tested in the factory;

3) U7 PR BRGSO R R KT WA, el s

Seller shall prepare and provide FAT procedure for Buyer’s approval;

4) SEJ7 MR AETR A B REIR LA

Seller shall provide special tools for commissioning;

5) WA BRI RGN FAT, RAESZH T 58 i

The FAT of EPCS shall be done in Seller’s factory;
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6) Ly sE AR RG0S DCS M AE .

Seller is responsible of testing communication between EPCS and DCS

8. IHIHREHEEETEE The Buyer’'s Scope of Supply and Design

1) A5 SR BE RIS B AR LB & B R 4

Confirmation and approval of technical document provided by Seller about field instrument
and EPCS;

2) PR TRAERE

To provide instrument engineering specification

3) eI

To provide format of standard drawing

4) CCR/FAR Z L J7 R BRI LA BB i i i 8E (EHB0) Rl e it 1t

The supply and routing of cables from field instrument, junction boxes or local panel
supplied by Seller to CCR/FAR;

5) WA BRI RG R, TREMBE AR 1) 2225

The installation of EPCS operation stations, engineer stations and cabinets;

6) FERAE CHb) AR W BIEHI RS, wlt i AR R A 2

The installation of field instrument, EPCS, local panels and control stations outside
baseplate (Skid);

7) 220VAC HEL Y B 02 R GUAE s IR HL S5 A B0

The supply and routing of 220V AC main power cable to EPCS cabinet;

8) RELERKE GEYO |, R E TR T SRy ANST RF %2, Wi ARERE RS L
E i 211

Main pipe of instrument air supply to baseplate (Skid); Main pipe is reserved for process
connections in the form of ANSI RF flanges. The reserved process connection size shall be further
confirmed by the kick—off meeting

9) B
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Grounding from EPCS cabinet to CCR/FAR main earth bar.

9. XA} Document Delivery

9.1 A Documents Delivered by Seller

FT7 MR T IR BACR A h RG22 Wk, JT4. 4eiP ST a SO, ST RER AR Al
2 MRS, EE A4 A3 R

Seller shall provide all documents for the installation, commissioning, start—up and
maintenance of Seller supplied instrument and EPCS. The documents shall be of standard Al, A2,
A3 and/or A4 sizes. A3 and A4 size are preferred

277 R SR T 4 45 A0 PDF HLF- 3 A

Seller shall provide editable version and PDF version of all documents mentioned above

9. 1. 1 AN A =D EFEEAR T

The quotation documents shall include but not limited to:

SO B S SO S BEFERR 5

I BT TAERNE ;

WA B R GE T B

WA B R GURCE

ARV TE R (RO P LB S =)

i 75 2% 5

P&ID;

P R BR B SR D) RE BT RS

TP ACGR AR KRG R RIS R BRI E:

DCS/SIS 54t 1/0 L EIEH

WA EIEH RS 1/0 JLATE R,

WA BT RGN EEACRHIE) E 8.

Document list and delivery schedule;

Instrument engineering design specification;
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Description of EPCS;

Hardware and software list of EPCS;

Instrument list (See Annex 3 for template file) ;

Deviation list;

P&ID;

Control and safeguarding strategy function design specification;

Power consumption, heat dissipating capacity and air consumption of Seller supplied
instrument and EPCS;

DCS/SIS I1/0 list of the equipment package;

EPCS 1/0 list;

Manufacturer list of EPCS and major instrument;

9.1.2 LR

Engineering documents

PEFTIES

IR ;

BERIFEA G, REER);

77 M I U0 T IR L AR O AR IR A K

Bt PR SR R ) S R SR PR o S R AR P U B T B

I R G RV

HRBLZ AR

AU

e R R R T R

DCS/SIS £4t 1/0 L EIE

WA IR RS 1/0 155,

SCRAAEATE (BFESMERST . B B S AR

EPCS 5 DCS MRl i pid . JHIRMAER . SH85%;

PEIENISE
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R CRERE. B/ RS ED,

PEIAES

i RS

R G A

LA

BT ES

SR ELR

PES IR EL YL XN

ST AT AR A HI RS FAT 27

IR B RS R s

BHIRARIAHS . BRI T

BCRBRAETM . BT 4 T

B BRI RS L KR A E

P R G R ASAR T AT

#AHE

seiatidiapilk

Instrument index;

Instrument datasheet;

Instrument calculation sheet (control valve and flow instrument) ;

Datasheet of anti—surge control loop instrument, including control valves, transmitters
and flow instruments;

Calculation sheet for valve and flow element of Anti—surge, load control and speed control,
and description for control and operation of anti-surge, , load control and speed control,
complex loop and electronic governing;

Description of EPCS;

Interlock logicdiagram;

Description of safety interlocks;
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Alarm and trip setpoints list;

DCS/SIS 1/0 list of the equipment package;

EPCS 1/0 list;

Layout drawing of instrument panels and cabinets, including dimensions, internal layout
and detailed wiring diagram;

The EPCS communication protocol with DCS, address (Mapping) list and parameter list;

Loop diagram;

Instrument hookup drawing, including pressure hookup, electrical/pneumatic hookup and heat
tracing hookup drawing;

Instrument nameplate list;

Instrument power system drawing;

Instrument grounding system drawing;

Junction box layout drawing;

Instrument wiring diagram;

Instrument bulk material list;

Instrument manufacturer document and catalogue;

FAT procedure for instrument and control system supplied by Seller:

Instrument calibration report:

Control system configuration, operation and maintenance manual;

Instrument operation, installation and maintenance manual;

EPCS process and operation graphic;

Control system configuration documents;

Spare parts list;

Quality control plan;

9.1.3 BRI

As—built document

27 PR AR T, HERH S Wi TR T 2 91 TR] A2 e S G N A N 2
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Seller shall prepare and provide documents of as—built version, which shall include all

modification and addition during construction and star-—up.

9. 1.4 XHHE
The number of copies of documents.

SCAFREAT BT LT H 225K

The number of copies of delivered documents shall be as per project requirements.

10. TRERABERE. MTE Project Applicable Standard and Code

10. 1 FEFr#E Chinese Standard and Code

J¥ bt PRAES R G RRA

A | EE AR (GB)
GBIT 2624.1 FH 2 2 A [ T4 T 7 3 19 22 1 2k B U 3 U

1 (1SO 5167-1: RimE A —RJRBEEK 2006
2003,IDT)

) GBIT 2624.2 FH 22 2B AE [ TR AT 7 3 19 22 1 2k B U 3 U 2006

(1S05167-2: 2003,IDT) AR 528 LK

GBIT 2624.3 FH 22 & A8 [ A T 73 1) 22 T 2 B D BV

3 (180 5167-3: PRUE 55 35y ST RN SC Fr B 2006
2003,IDT)
GBIT 2624.4 FH 2 7 [ T AT 73 119 22 1 26 B 0 3 O

4 (IS0 5167-4: R 4y LB 2006
2003,IDT)

5 GBIT 2625 SRR AN AR B R AP S5 ASC RS 1981

6 *GB 3100 5] s B A7 1) S L 8 1993
GBIT 3836.1 L (TS

7 | (IEC 60079-0: 2017, FAa W EAESR 2021

MOD)
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GBI/T 3836.2 PEVEVEI 15
8 | (IEC60079-1:2014, 2 ¥B5r: HHBBIBANTE “d” RIS 2021
MOD)
GBI/T 3836.3 PEVEVEI 15
9 | (IEC60079-7: 2015, HE3HRAY: HIMGA “e” fRIHIR 2021
MOD)
GBI/T 3836.4 PEVEVEI 15
10 | (IEC 60079-11:2011, B 4E: HAR LR 97 RIPRS 2021
MOD)
GB/T 3836.5 L (TS
11 (IEC 60079-2: 2014, %55y HIEERSISE “p” R R 2021
MOD)
GB/T 3836.8 PRVE AT
12 | (IEC 60079-15:2017, H8 A “n” BRI 2021
MOD)
*GB 3836.14 PREVEIR B
13 (IEC FA4E S Ik BIEE ST 2014
60079-10-1:2008, IDT)
*GB 3836.15 L (TS
14 | (IEC 60079-14:2007, H5 9. RSB RE, ER 2024
MOD)
GB/T 3836.18 PRVE AT
15 | (IEC 60079-25:2010, B8 ARZEHRARS 2024
MOD)
6 GBIT 4208 SRS (IP ARRS) o017
(IEC60529: 2013, IDT)
17 GBIT 4213 SR 1 2024
18 GBIT 4830 Tolb A B AR SR R 3 R = 2015
19 *GB 15577 8By 2 e R 2018
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20 *GB 14052 LARAE B I EA R OGRS 22 VR 2K 1993
21 *GB 17167 FH i B R Y v 5 s L0 2 0 2L ) 2006
" GBI/T 18268.1 DE ., PR SEEG = FH M g R A TR 2025
RS JEAER
GBIT 18268.31 DAL F A SR = I s FRRER A MR R
23 | (IEC 61326-3-1:2017, | % 31 #5r: RAAHR RGP AT 2 AAHRT) | 2022
IDT) Be (ThRee ) WARIMPIHREER — R TN
GBIT 20719.1 T EIME ARG S5ER dEMEES
24 (SO 18629-1: 1y MRS R AR 2006
2004,IDT)
2’ GBIT 20727 daf PR PR AR B ) 2006
(IS0 14511: 2001,IDT) AR ERETT
’ GBI/T 20728 df P PR AR B 1 201
(ISO 10790: 2015,IDT) BEHBERREITT RS AR
27 GBI/T 20901 A A AT REVR T i s L A R0 A R 2007
GBI/T 21109.1 AR TP 22 AR RGP R 22 4
28 (IEC 61511-1: . HEZE. BN RS, W AEER 2022
2016,IDT)
GBIT 21109.2 IR Tl At 22 A R R G g 22 4
29 (IEC 61511-2: 952 B4y . GBIT 21109.1-2022 Fr 5 FHI 45 2023
2016,IDT)
GBIT 21109.3 IR Tl At 22 A R RS D fg 22 4
30 (IEC 61511-3; 53y MR BRI A e B S TR 2026
2003,IDT)
a *GB 50016 FRELBTT B KRS (2018 4RO 2014 (2018
FRO
32 *GB 50030 ST R 2013
33 *GB 50057 S B RS 2010
34 *GB 50058 PR AE G IR 55 P 2 B R RIS 2014
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35 *GB 50074 A TR 2014
36 *GB 50093 [ B A3 TRt T % i 2 e o v 2013
37 *GB 50116 KR BB RGBT ITE 2013
% *GB 50160 AT TA BB kbR (2018 4250 2008 (2018
TR
39 *GB 50166 KR E B 2 St R B b v 2019
40 GBI/T 50493 AL T TR SRR AT B SRS IR v T 2019
41 GBIT 50770 A T2 2R R THIE 2013
42 GB/T 50779 AT TS PR BT AR T 2022
43 GB/T 50087 b A P s 1 TR 2013
44 "GBZ 125 BB IRBCGR ITBOR AR B hr 2009
45 TSG 21 [# 2 20 25 i e A AR I SR 2016
46 *GB 17681 SRS A2 i B K fe [ Y 2 A IR P AR 2024
B | Atk lkArHE (SH)
1 SHIT 3004 AR A TR B8 RS 2 ST BT R 2011
2 SHIT 3005 AL T B B OGERIE BT RIS 2016
3 SHIT 3006 A AL T = B RV 2024
4 SHIT 3020 AT TGRS BT R 2013
5 SHIT 3021 A AL A B8 8 B B AR e BT R 2013
6 SHIT 3097 AT T R R BT RIS 2017
7 SHIT 3126 A AL AR R T N A BRIV 2013
8 SHIT 3007 AL Tt R G HE X BT 2014
9 SHIT 3019 AT TAGR B TE 2R B BT RIS 2016
10 SHIT 3081 A AL TR B BT R 2025
1 SHIT 3082 AT TAGR BT R 2019
12 SHIT 3092 AL Ay B R S TG 2013
13 SHIT 3101 A Ak TR P P 43 2025
14 SHIT 3104 AL TACR 225 B VG 2013
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5 SHIT 3105 AT TAGR S 2P T A B B BT 5 XU AR 2018
=
16 SHIT 3146 AR AL TR P R BT RV 2004
17 SHIT 3164 AL TACR RGP e 2021
18 SHIT 3174 A TAEL A R GBI 2013
19 SHIT 3181 AL TACRGEFE M % S R AR R G B 2016
20 SHIT 3183 AT E) gt B B RGBT RIS 2017
21 SHIT 3184 AL THEX B Bk R G i B 2017
22 SHIT 3188 AL T PROFIBUS #%i /248 TAE B 2017
23 SHIT 3198 AL T 38 B A S RGBT R 2018
24 SHIT 3199 AL TRl R G vt e 2018
25 SHIT 3206 AT TR T 2 A B bR it 2019
26 SHIT 3225 AT T2 AR R G 24 e B S BT 2024
28 SHIT 3551 Al TAER AR T =3 o 2024
2 SPMP-STD-EM2001 | Aiiifb T3 E T2 (RER AT 20 AR 2015
e

30 | SPMP-STD-EM2002 A TR R H SR dert A A E 2016
31 | SPMP-STD-EM2003 AL T B R T AR BT I S 2016
32 | SPMP-STD-EM2004 AL T T IR T AR BT I S 2016
33 | SPMP-STD-EM2005 Al TR E VR TR N AR 2016
C | HITATARHE (HG

1 HGIT 20570.15 B PR LR 1 R B 1995
5 AT bR

(AQ)
1 AQ 3059 A0 A VIR il i 22 4 7 BEAS 2023
o BRES RSN SRR A AR, S A BRI 2RO

Note: standard or specification with “¢” mark is compulsory, or contains compulsory articles.
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10. 2 [EPFrAIESMR#E International and Overseas Standard and Code
FF5 PR 5 PRUEL BR A B
T
A ISObRE
IS0 Standard
1 IS0 5167-1 Measurement of fluid flow by means of 2022
pressure differential devices inserted in
circular cross—section conduits running
full—Part 1: General principles and
requirements
2 IS0 5167-2 Measurement of fluid flow by means of 2022
pressure differential devices inserted in
circular cross—section conduits running
full—Part 2: Orifice plates
3 IS0 5167-3 Measurement of fluid flow by means of 2022
pressure differential devices inserted in
circular cross—section conduits running
full—Part 3: Nozzles and Venturi Nozzles
4 IS0 5167-4 Measurement of fluid flow by means of 2022
pressure differential devices inserted in
circular cross—section conduits running
full—Part 4: Venturi tubes
5 IS0 5167-6 Measurement of fluid flow by means of 2022
pressure differential devices inserted in
circular cross—section conduits running
full— Part 6: Wedge meters
6 ISO 15848-1 Industrial valves — Measurement, test and | 2015+A1
qualification 12017
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procedures for fugitive emissions — Part 1:
Classification system and qualification
procedures for type testing of valves
7 ISO 15848-2 Industrial valves — Measurement, test and 2015
qualification procedures for fugitive
emissions — Part 2: Production acceptance
test of valves
B IECH #E
IEC Standard
1 IEC 60079-0 Explosive atmospheres — 2017
Part 0: Equipment — General requirements
2 IEC 60079-1 Explosive atmospheres — Part 1: Equipment 2014
protection by flameproof enclosures “d”
3 IEC 60079-2 Explosive atmospheres — Part 2: Equipment 2014
protection by pressurized enclosure “p”
4 IEC 60079-7 Explosive atmospheres — Part 7: Equipment | 2015+AM
protection by increased safety “e” D1:2017
5 IEC 60079-10-1 Explosive atmospheres — Part 10-1: 2020
Classification of areas —Explosive gas
atmospheres
6 IEC 60079-10-2 Explosive atmospheres — Part 10-2: 2015
Classification of areas — Combustible dust
atmospheres
7 IEC 60079-11 Explosive atmospheres — Part 11: Equipment 2023
protection by intrinsic safety “i”
8 IEC 60079-14 Explosive atmospheres — Part 14: Electrical 2013
installations design, selection and
erection
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9 IEC 60079-15 Explosive atmospheres — Part 15: 2017

Construction, test and marking of type of
protection “n” electrical apparatus
10 IEC 80079-20-1 Explosive atmospheres —Part 20-1: Material 2017
characteristics for gas and vapour
classification — Test methods and data
11 IEC 60079-25 Explosive atmospheres — Part 25: 2020
Intrinsically safe electrical systems
12 IEC 60079-29-1 Explosive atmospheres — Part 29-1: Gas 2016+AM
detectors — performance requirements of D1:2020
detectors for flammable gases
13 IEC 60079-29-2 Explosive atmospheres — Part 29-2: Gas 2015
detectors — Selection, installation, use and
maintenance of detectors for flammable gases
and oxygen
14 IEC 60079-29-4 Explosive atmospheres — Part 29-4: Gas 2009
detectors — Performance requirements of open
path detectors for flammable gases
15 IEC 60079-31 Explosive atmospheres — Part 31: Equipment 2022
dust ignition protection by enclosure ‘“t”
16 IEC 60304 Standard Colours for Insulation for 1982
Low-Frequency Cables and Wires
17 IEC 60529 Degrees of Protection Provided by Enclosures | 1989+AM
(IP Code) D1:1999
+AMD2: 2
013
18 IEC 60534-1 Industrial-Process Control Valves Part 1: 2023
Control Valve Terminology and General
Considerations
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19 IEC 60534-2-1 Industrial-Process Control Valves — Part 2011
2-1: Flow—Capacity — Sizing Equations for

Fluid Flow under Installed Conditions

20 IEC 60534-2-3 Industrial-Process Control Valves — Part 2015

2-3: Flow Capacity — Test Procedures

21 IEC 60534-2-4 Industrial-process control valves — Part 2009
2-4: Flow capacity — Inherent flow

characteristics and rangeability

22 TEC 60534-3-1 Industrial-Process Control Valves - Part 2019
3-1: Dimensions — Face—to—Face Dimensions
for Flanged, Two—Way, Globe-Type, Straight
Pattern and Centre-To—Face Dimensions for
Flanged, Two-Way, Globe-Type, Angle Pattern

Control Valves

23 IEC 60534-3-2 Industrial-Process Control Valves — Part 2001
3-2: Dimensions — Face—to—Face Dimensions
for Rotary Control Valves Except Butterfly

Valves

24 TIEC 60534-3-3 Industrial-Process Control Valves — Part 1998
3-3: Dimensions — End-to—-End Dimensions for
Buttweld, Two—Way, Globe-Type, Straight

Pattern Control Valves

25 IEC 605344 Industrial-Process Control Valves — Part 4: 2021

Inspection and Routine Testing

26 IEC 60534-5 Industrial—process control valves — Part 5: 2004

Marking

27 IEC 60534-7 Industrial-Process Control Valves Part 7: 2010

Control Valve Data Sheet

28 IEC 60534-8-3 Industrial-process control valves — Part 2010
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8-3: Noise considerations — Control valve

aerodynamic noise prediction method

29

IEC 60534-8-4

Industrial-process control valves — Part
8-4: Noise considerations — Prediction of

noise generated by hydrodynamic flow

2015

30

IEC 60534-9

Industrial—process control valves — Part 9:
Test procedure for response measurements

from step inputs

2007

31

IEC 60584-1

Thermocouples Part 1: EMF specifications

and tolerances

2013

32

IEC 60584-3

Thermocouples — Part 3: Extension and
compensating cables — Tolerances and

identification system

2021

33

IEC 60654-1

Industrial-process measurement and control
equipment — Operating conditions — Part 1:

Climatic conditions

1993

34

IEC 60654-2

Operating conditions for industrial—-process
measurement and control equipment. Part 2:

Power

1979+AM
D1:1992

35

IEC 60654-3

Operating conditions for industrial—-process
measurement and control equipment. Part 3:

Mechanical influences

1983

36

IEC 60654-4

Operating conditions for industrial—-process
measurement and control equipment. Part 4:

Corrosive and erosive influences

1987

37

IEC 60751

Industrial platinum resistance thermometers

and platinum temperature sensors

2022

38

IEC 61131-1

Programmable Controllers — Part 1: General

Information

2003

AHERL SET F RVFA S MES =77

MBEM704870C-2016



SE/ %i*3: 53305-02DD -127291IN-DP08-0001
B EBUREIEFH RS ITHE e 0

PEGI TRERERGIIRAD P

SINOPEC ENGINEERING INCORPORATION 5 79 ﬁ ;:E 85 ﬁ

39 IEC 61131-2 Industrial—-process measurement and control 2017
— Programmable controllers — Part 2:

Equipment requirements and tests

40 IEC 61131-3 Programmable Controllers — Part 3: 2013

Programming Languages

41 IEC 61131-5 Programmable Controllers — Part 5: 2000
Communications
42 IEC 61131-7 Programmable Controllers — Part 7: Fuzzy 2000

Control Programming

43 IEC 61158-2 Industrial communication networks — 2023
Fieldbus specifications — Part 2: Physical

layer specification and service definition

44 IEC 61285 Industrial-Process Control — Safety of 2015

Analyser Houses

45 IEC 61508-1 Functional Safety of 2010
Electrical/Electronic/Programmable
Electronic Safety—Related Systems — Part 1:

General Requirements

46 IEC 61508-2 Functional Safety of 2010
Electrical/Electronic/Programmable
Electronic Safety—Related Systems — Part 2:
Requirements for
Electrical/Electronic/Programmable

Electronic Safety—Related Systems

47 IEC 61508-3 Functional Safety of 2010
Electrical/Electronic/Programmable
Electronic Safety—Related Systems — Part 3:

Software Requirements

48 IEC 61508-4 Functional Safety of 2010
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Electrical/Electronic/Programmable
Electronic Safety—Related Systems — Part 4:

Definitions and Abbreviations

49

IEC 61508-5

Functional Safety of
Electrical/Electronic/Programmable
Electronic Safety—Related Systems — Part 5:
Examples of Methods for the Determination of

Safety Integrity Levels

2010

50

IEC 61508-6

Functional Safety of
Electrical/Electronic/Programmable
Electronic Safety—Related Systems — Part 6:
Guidelines on the Application of IEC 61508-2
and IEC 61508-3

2010

51

IEC 61508-7

Functional Safety of
Electrical/Electronic/Programmable
Electronic Safety—Related Systems — Part 7:

Overview of Techniques and Measures

2010

02

IEC 61511-1

Functional safety — Safety instrumented
systems for the process industry sector —
Part 1: Framework, definitions, system,
hardware and application programming

requirements

2016+AM
D1:2017

53

IEC 61511-2

Functional safety — Safety instrumented
systems for the process industry sector —
Part 2: Guidelines for the application of IEC

61511-1

2016

54

IEC 61511-3

Functional safety — Safety instrumented
systems for the process industry sector —

Part 3: Guidance for the determination of the

2016
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required safety integrity levels

C = Epr it
American Standard
1 ANSI/ISA-5.1 Instrumentation Symbols and Identification 2022
2 ISA-5.2 Binary Logic Diagrams for Process Operations 1976
(R1992)
3 ISA-5.3 Graphic Symbols for Distributed 1983

Control/Shared Display Instrumentation,

Logic and Computer Systems

4 ISA-5.4 Instrument Loop Diagrams 1991
5 ISA-5.5 Graphic Symbols for Process Displays 1985
6 ISA-7.0.01 Quality Standard for Instrument Air 1996
7 ISA-18.1 Annunciator Sequences and Specifications 2024

ISA-20 Specification Forms for Process Measurement 1981

and Control Instruments, Primary Elements

and Control Valves

9 ANSI/ISA-75.01. 01 Flow Capacity — Sizing Equations for Fluid 2012

Flow Under Installed Conditions

10 ANSI/ISA-75. 02. 01 Control Valve Capacity Test Procedures 2008
11 ANSI/ISA-75. 05. 01 Control Valve Terminology 2019
12 ISA-75. 07 Laboratory Measurement of Aerodynamic Noise 1997

Generated by Control Valves

13 ANST/ISA-75. 08. 01 Face—to—Face Dimensions for Integral 2016

Flanged Globe—Style Control Valve Bodies

(Classes 125, 150, 250, 300, and 600)

14 ANST/ISA-75. 08. 02 Face—to—Face Dimensions for Flanged and 2003

Flangeless Rotary Control Valves (Classes | (R2017)

150, 300, and 600, and PN 10, PN 16, PN 25,
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PN 40, PN 63 and PN 100)

15 ANSI/ISA-75. 08. 03 Face—to-Face Dimensions for Socket Weld-End 2001

and Screwed-End Globe-Style Control Valves | (R2013)
(Classes 150, 300, 600, 900, 1500, and 2500)

16 ANSI/ISA-75. 08. 04 Face-To-Face Dimensions for Buttweld-End 2001

Globe—Style Control Valves (Class 4500) (R2013)

17 ANSI/ISA-75. 08. 05 Face—to—Face Dimensions for Buttweld-End 2016

Globe-Style Control Valves (Class 150, 300,
600, 900, 1500, and 2500)

18 ANST/ISA-75. 08. 06 Face—to—Face Dimensions for Flanged 2002

Globe-Style Control Valve Bodies (Classes | (R2013)
900, 1500, and 2500)

19 ANSI/ISA-75. 08. 07 Face—to—Face Dimensions for Separable 2001

Flanged Globe-Style Control Valves (Classes | (R2013)
150, 300, and 600)

20 ANST/ISA-75. 08. 08 Face—to—Centerline Dimensions for Flanged 2015

Globe—Style Angle Control Valve Bodies (ANSI
Classes 150, 300, and 600)

21 ANST/ISA-75. 08. 09 Face—to—Face Dimensions for Sliding Stem 2016

Flangeless Control Valves (Classes 150, 300,
and 600)

22 ANSI/ISA-75. 11,01 Inherent Flow Characteristic and 2013

Rangeability of Control Valves

23 ANSI/ISA-75.13.01 Method of Evaluating the Performance of 2013

Positioners with Analog Input Signals and

Pneumatic Output

24 ANSI/ISA-75.19. 01 Hydrostatic Testing of Control Valves 2013
25 ISA TR96. 05. 01 Partial Stroke Testing of Automated Valves 2017
26 ASME B1.20.1 Pipe Threads, General Purpose (Inch) 2013
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27 ASME B1.13M Metric Screw Threads: M Profile 2005
(R2020)
28 ASME B16. 5 Pipe Flanges and Flanged Fittings 2020
NPS 1/2 Through NPS 24 Metric/Inch Standard

29 ASME B16. 10 Face-to—Face and End-to-End Dimensions of 2022
Valves

30 ASME B16. 11 Forged Fittings, Socket—-Welding and 2021
Threaded

31 ASME B16. 25 Buttwelding Ends 2022

32 ASME B16. 34 Valves — Flanged, Threaded and Welding End 2020

33 ASME B16. 36 Orifice Flanges 2020

34 ASME B16. 47 Large Diameter Steel Flanges NPS 26 Through 2020

NPS 60 Metric/Inch Standard
35 ASME B36. 10 Welded and Seamless Wrought Steel Pipe 2022
36 ASME B36. 19 Welded and Seamless Wrought Stainless Steel 2022

Pipe

37 ASME BPVC-VIII-1 RULES FOR CONSTRUCTION OF PRESSURE VESSELS 2023

- DIVISION 1
38 API Std 6FA Standard for Fire Test for Valves 2020
39 API RP 505 Recommended Practice for Classification of 2018

Locations for Electrical Installations at
Petroleum Facilities Classified as Class I,

Zone 0, Zone 1, and Zone 2

40 APT STD 520 PT I Sizing, Selection, and Installation of 2020

Pressure-relieving Devices in Refineries

Part I — Sizing and Selection

41 APT STD 520 PT II Sizing, Selection, and Installation of 2020

Pressure—Relieving Devices in Refineries

Part II - Installation
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42 API STD 521 Pressure-relieving and Depressuring Systems 2020
43 API STD 526 Flanged Steel Pressure-relief Valves 2023
44 APT RP 551 Process Measurement Instrumentation 2016 (R2

024)
45 APT RP 552 Transmission Systems 1994
(R2022)
46 API RP 553 Refinery Valves and Accessories for Control | 2012 (R2
and Safety Instrumented Systems 020)
47 API RP 554 PART 1 Process Control Systems — Functions and 2021
Functional Specification Development
48 API RP 554 PART 2 Process Control Systems— Process Control 2023
System Design
49 APT RP 554 PART 3 | Process Control Systems— Project Execution 2021
and Process Control System Ownership
50 APT RP 555 Process Analyzers 2013 (R2
020)
51 API RP 556 Instrumentation and Control Systems for | 2011 (R2
Fired Heaters and Steam Generators 024)
52 APT RP 557 Guide To Advanced Control Systems 2013
53 APT Std 598 Valve Inspection and Testing 2023
54 APT Std 607 Fire Test for Quarter—turn Valves and Valves 2022
Equipped with Nonmetallic Seats
55 API Std 609 Butterfly Valves: Double—flanged, Lug— and 2021
Wafer—type, and Butt-welding Ends
56 API Std 670 Machinery Protection Systems 2014 (R2
022)
57 APT Std 6FA Specification for Fire Test for Valves 1999 (Er
r2008)
58 ANSI/FCI 70-2 Standard for Control Valve Seat Leakage 2021
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59 NEMA ICS1 Industrial Control and Systems: General 2022
Requirements
60 ANSI/NEMA 250 Enclosures for Electrical Equipment (1000 2020
Volts Maximum)
61 NFPA 72 National Fire Alarm and Signaling Code 2022
D R
UK Standard
1 BS 6121-1 Mechanical cable glands Part 1: Armour 2005
glands Requirements and test methods (R2016)
2 BS EN837-1 Pressure Gauges Part 1: Bourdon Tube 1998
Pressure Gauges — Dimensions, Metrology,
Requirements and Testing
3 BS EN837-2 Pressure Gauges Part 2: Selection and 1998
Installation Recommendations for Pressure
Gauges
4 BS EN837-3 Pressure Gauges Part 3: Diaphragm and 1998
Capsule Pressure Gauges — Dimensions,
Metrology, Requirements and Testing
5 BS EN 50288-7 Multi-element metallic cables used in 2005
analogue and digital communication and
control — Part 7: Sectional specification
for instrumentation and control cables
E & Epn
Germany Standard
1 RAL Colour cords
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< |g|z| Annex 1: P&1D instrument and control system symbols, abbreviation and general notes
=3
S
= READOUT DEVIGES CONTROLLERS COMPUTING TRIP NON
= FIRS INITIATING OR TEST |VIEWING DEVICE | PRIMARY CONTROL INDICATING TRIP | SAFETY | SAFETY
= WELL SWITCH | TRANSMITTER INDICATING | ALARM | NOT INDICATING | ~ DEVICE/ INITIATING LOGIC | ORIFICE MODULATING
= LETTER|  MEASURED VARIABLE POINT | GLASS/GAUGE | ELEMENT iNpicaTor  NOIEE woioarg  INDicaTiNG A | O vERrer | VALVE | "Siyon | LIGHT ALARM | ELEMENT | VALVE VALVE.
e A ANALYSIS AP AE AS AT AlA A AC AC AICA AY ACV ASS ASA
<o AD ANALYSIS/DIFFERENCE ADIA
Qs
o 8 BURNER/COMBUSTION BW B8G BE BS BT BIA BA BC BIC BICA BY BCV BSS BL BSA
o c USERS CHOICE
By D DENSITY DE DS o7 DA DA oC DIC DICA DY DCv DSS DSA
&+
=) E VOLTAGE EE Es Al ElA EA EC EIC EICA EY ESS EL ESA
F FLOW RATE FG FE FS (FIS*)| FT (FIT*) FlA FA FC FIC FICA FY Fov FSs FO FSA
FQ TOTAL FLOW Fas Far Fal FalA FQA Fac Faic Faica Fay Fass FQsA
FF FLOW RATIO FFS FFI FFIA FFA FFC FFIC FFICA FFY FFCV FFSS FFSA
—] GAUGING LENGTH
® G O BOSITION GE Gs GT Gl GA e GIC GICA Gy Gev Gss oL GSA
) H HAND HS HIA HA HC HIC HICA HY HCV HSS HSA HsV HV
= | CURRENT/INTERLOCK E s T 1A A ic iic IiCA Iy icv IS 1SA
Ay J POWER JE Js JT JIA JA JC Jic JicA g Jcv Jss JsA
® Q K TIME/SEQUENCE KE Ks KT KIA KA Ke KIC KICA KY Kev Kss KL K KsA KV
i L LEVEL LG LE Ls LT LIA LA Lc e LICA LY Lev Lss LSA
@ LD LEVEL DIFFERENCE LDT LDA LDICA LDV LDSA
fan
B M MOISTURE/HUMIDITY ME MS MT MIA MA MC MIC MICA MY Mev MSS MSA
® N USERS CHOICE
. 0 USERS CHOICE
Q P PRESSURE/VACUUM PP PG PE PS PT PIA PA PC PIC PICA PY PCV PSS PSA PSE PSV
o PD PRESSURE DIFFERENCE PDE PDS PDT PDI PDIA PDA PDC PDIC PDICA PDY PDCV PDSS PDSA
Q QUANTITY at QA
R RADIATION RW RE
® — s SPEED/FREQUENCY SE ss ST SIA SA sc sic SICA sy sov 58 SSA
— T TEMPERATURE ™w | ™ TG TE TS m TIA TA T TIc TICA v oV TSS TSA
m TD | TEMPERATURE DIFFERENCE TDE ™S o1 oI TDIA DA T0C ToIC TDICA DY eV TDSS TDSA
w2 u MULTIVARIABLE UE us Ut Ui UA uc uic UICA Uy ucv uss USA
] v VIBRATION wo | v VE vs VT ViA VA Ve vic VICA v Vss VsA
w WEIGHT WE ws wT WIA WA we wic WICA wy wev Wss WSA
X MISCELLANEQUS XP XG XE XS XT XIA XA X Xic XICA XY Xcv XsS XL XSA XSE XSV XV
C Y STATUS YE s YiA YA v Yss YL YSA
z SAFETY—RELATED TRIP z
* REPRESENTS AN INDICATOR (EG. A SWITCH ON A ROTAMETER) WITH A SECOND FUNCTION

FLOW —

PRIMARY ELEMENTS

RESTRICTION ORIFICE PLATE

ISOLATION REQUIREMENTS
TO SUIT PIPING SPEC

ORIFICE PLATE

ISOLATION REQUIREMENTS
TO SUIT PIPING SPEC

PITOT TUBE

ISOLATION REQUIREMENTS
TO SUIT PIPING SPEC

AVERAGING PITOT TUBE

IN LINE FLOW METER
NOT SPECIFIED

VENTURI TUBE

FLOW NOZZLE

ULTRASONIC FLOWMETER
(DOPPLER OR TRANSIT TIME)

to {5z doto ko 1D fo

do 4o 4o bo ¢

CORIOLIS

70

THERMAL

50

VARIABLE AREA METER

VORTEX METER

TURBINE METER

MASS FLOW METER

MASS FLOW METER

WEDGE METER

ELECTROMAGNETIC FLOWMETER
(SUPPLIED WITH BOBBINS)

POINTS

BUT TO WHICH NO INSTRUMENT

IN THE PLANT WHERE PROVISION

IS MADE FOR MEASUREMENT
IS PERMANENTLY ATTACHED

ACTUATOR SYMBOLS

CONTROL VALVE (WITH POSITIONER,
OPENS ON AR FAILURE)

[i] ON/OFF VALVE (WITHOUT POSITIONER,
CLOSES ON AIR FAILURE)

‘STAY PUT" ON AIR FAILURE
ARROW INDICATES DIRECTION
OF ‘DRIFT’ IF "STAY PUT"
IS NOT FULLY EFFECTIVE

CONTROL VALVE WITH
SOLENOID VALVE
(OPENS ON AR FAILURE)

ACTUATOR ACCESSORIES

= STAYPUT

— HAND JACK

—@ POSITION SWITCH

MISCELLANEOUS TYPES OF VALVES

SOLENOID VALVE
(SHOWING DE—ENERGISED
PORT POSITION)

SOLENOID VALVE
WITH MANUAL RESET

SELF REGULATING VALVE
INTERNAL TAPPING POINT

HAND CONTROL VALVE
NO ACTUATOR

UNSPECIFIED CONTROL VALVE

LEVEL

CONTROL SYSTEM

INSTRUMENTS

ISOLATION VALVES ARE TYPICALLY BALL VALVES
BUT MAY BE DIFFERENT TYPES, A
REQUIRED BY THE PIPING SPECIFICATION.

E@

EXTERNAL LEVEL SWITCH
WITH VENT AND DRAIN VALVES

.

LOCAL LEVEL INDICATOR
(SIGHT GLASS)

t:@

LOCAL MAGNETIC
LEVEL INDICATOR

@;\m

e
VESSEL

ULTRASONIC /RADAR
LEVEL TRANSMITTER

VESSEL

REM

WHERE A HI
OF SOLIDS ARE PRESENT)

COMPONENTS

O

FIELD—MOUNTED INSTRUMENTS

@ CONTROL ROOM PANEL—MOUNTED INSTRUMENTS

&
S

INSTRUMENT MOUNTED BEHIND
CONTROL ROOM PANEL OR IN
MARSHALLING ROOM

LOCAL PANEL-MOUNTED INSTRUMENTS

DCS, COMPUTER, PLC AND TRIP SYSTEMS

FUNCTION ACCESSIBLE TO
OPERATOR IN THE DISTRIBUTED
CONTROL SYSTEM (D.C.S)

FUNCTION WITHIN THE
DISTRIBUTED CONTROL SYSTEM
INACCESSIBLE TO OPERATOR eq. CALCULATION

LOCAL TERMINAL

FUNGTION WITHIN
COMPUTER/PLC

FUNCTION ACCESSIBLE
TO OPERATOR IN COMPUTER/PLC

SIGNAL TO/FROM ESD TRIP SYSTEM

D.P. LEVEL TRANSMITTER WITH
OTE CHEMICAL SEALS

(ISOLATION VALVES OMITTED

IGH PERCENTAGE

O
VESSEL >4

TORQUE TUBE LEVEL TRANSMITTER
WITH VENT AND DRAIN VALVES

PRESSURE —

Y
AN

PAD MOUNTED D.P. LEVEL

TRANSMITTER — NO VESSEL ISOLATION

WITH BALANCE LEG

VESSEL

LEVEL SWITCH, INTERNAL TO
VESSEL, SIDE MOUNTED

>

VESSEL

D.P. LEVEL TRANSMITTER
WITH VESSEL ISOLATIONS

(-

VESSEL

DIP PIPE_LEVEL TRANSMITTER
WITH INERT GAS SUPPLY

VESSEL

RADIOACTIVE LEVEL TRANSMITTER WITH
INTERNAL SOURCE STRING IN A DIP TUBE

2

GX
™~ vesseL

RADIOACTIVE LEVEL TRANSMITTER
WITH MULTIPLE SOURCES

@,,

NOTE:
NUMBER OF RADIOACTIVE SOURCES SHOWN ON
P&IDs IS TYPICAL ONL ION I

CAL ONLY. VENDOR INFORMATI S
NEEDED TO CONFIRM FINAL INSTALLATION DETAILS.

PRIMARY ELEMENTS

CHEMICAL SEAL CAPILLARY
SYSTEM — NO ISOLATION

PRESSURE MEASURING

INSTRUMENT (ISOLATION TO

SUIT PIPING SPEC)

COMPLEX CONTROL

DIAPHRAGM SEAL ON
PRESSURE INSTRUMENT
— NO CAPILLARY

— NO ISOLATION

DIAPHRAGM PRESSURE
INSTRUMENT WITH ISOLATION
TO SUIT PIPING SPEC

COMPLEX CONTROL LOOPS HAVE DETAILED DESCRIPTIONS IN THE PDP VOLUME 2.
DESCRIPTIONS ARE NOT PROVIDED FOR SIMPLE SPLIT RANGE CONTROL AS THE REQUIRED
INFORMATION IS SHOWN ON THE P&ID, EGi—

CONTROLLER QUTPUTS
CORRESPOND TO VALVE

100-50%

CLOSED AND OPEN STATES.

FOR THIS EXAMPLE:

EV

CONTROLLER ACTIONS

REV — REVERSE

DIR — DIRECT)

WHEN THE MEASURED VALUE
RISES ABOVE THE SET POINT :
FOR DIRECT, THE CONTROLLER
OUTPUT INCREASES TO CORRECT
THE ERROR.

FOR REVERSE, THE CONTROLLER
OUTPUT REDUCES TO CORRECT
THE ERROR.

1. INPUT TRANSDUCERS, COMPUTING RELAYS, SIGNAL SELECTORS, etc.
SHALL INDICATE THEIR FUNCTION OUTSIDE THE CIRCLE.

)

©

m

P

C

SUMMATION

LO SELECT

HI SELECT

FUNCTION

2. QUALITY OR ANALYSIS INSTRUMENTS SHALL DEFINE THE PROPERTY
MEASURED OUTSIDE THE CIRCLE.

3

S

8

TURBIDITY

©)

WATER ANALYSER

OXYGEN ANALYSER

CARBON MONOXIDE ANALYSER

CARBON DIOXIDE ANALYSER

TURBIDITY ANALYSER

3. ALARMS SHALL INDICATE THEIR FUNCTION OUTSIDE THE CIRCLE.

EXAMPLES BELOW

HIGH AND LOW ALARMS ON A FLOW INSTALLATION
EXTRA HIGH TRIP ALARM ON A FLOW INSTALLATION
CLOCKWISE

COUNTER CLOCKWISE

MOTOR STOPPED ALARM (LOCAL PANEL)

MOTOR STOPPED ALARM (DCS)

ALARM ON EXCESSIVE DEVIATION BETWEEN
SET POINT AND MEASURED VALUE

4. HAND SWITCHES SHALL INDICATE THEIR FUNCTION OUTSIDE THE CIRCLE.

EXAMPLES BELOW :—

2 POSITION HARD WIRED HAND SWITCH IN THE FIELD.
STAY PUT IN BOTH DIRECTIONS

2 POSITION HARD WIRED HAND SWITCH IN THE
CONTROL ROOM. STAY PUT IN BOTH DIRECTIONS

3 POSITION HARD WIRED HAND SWITCH IN THE
CONTROL ROOM. SPRING RETURN TO CENTRAL
NULL' (NO ACTION) POSITION. MOMENTARY ACTION
WHILE HELD IN THE ‘OPEN’ OR ‘CLOSED" POSITION.

SPRING RETURN HARD WIRED PUSHBUTTON IN THE
CONTROL ROOM.

HARD WIRED SAFETY RELATED PUSHBUTTON IN THE
CONTROL ROOM. MAY BE STAY PUT OR SPRING
RETURN — REFER TO DESCRIPTION.

2 POSITION DCS HAND SWITCH. MAY BE SET BY THE
OPERATOR OR BY TRIP/INTERLOCK TIDY—UP ACTION.

3 POSITION DCS HAND SWITCH. MAY BE MOMENTARILY
SET TO "OPEN’ OR 'CLOSE' BY THE OPERATOR OR BY
TRIP/INTERLOCK TIDY—UP ACTION. BUT AUTOMATICALLY
RETURNS TO THE 'NULL' (NO ACTION) POSITION.

DCS HAND SWITCH. MAY BE ACTIVATED BY THE
OPERATOR BUT AUTOMATICALLY RETURNS TO THE
NON—ACTIVE STATE.

CONTROLLER VALVE OPENING
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LOCAL TEMPERATURE CONTROLLER
ADJUSTING A VALVE, AND TEMPERATURE
e INDICATION VIA CONTROL SYSTEM.

FLOW CONTROLLER WITH
A HIGH FLOW ALARM.

FCV IS TRIPPED FROM
HARD-WIRED LOGIC.

FICA IS ADJUSTED AS PART
OF TRIP TIDY UP ACTIONS.

LOCAL PANEL MOUNTED PRESSURE
INDICATING CONTROLLER ADJUSTING
A VALVE. LOW PRESSURE ALARM
WITHIN THE DCS.

LOW PRESSURE SWITCH GIVING
AN ALARM IN THE DCS AND
SWITCHING AN ON/OFF VALVE.
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SYSTEM TRIP e

CONTROL SYMBOLS

A PRESSURE CONTROLLER INTERACTING
WITH AN UNSPECIFIED FUNCTION WITHIN
THE DCS (eg A REAL TIME CALCULATION).

THE PRESSURE TRANSMITTER SIGNAL IS
ALSO SENT TO ANOTHER COMPUTER.

NOTE:—

OUTPUTS TO TRIP MOTORS & OTHER

OUTPUTS (MAY NOT BE PRESENT — REFER TO

P&D FOR SPECIFIC REQUIREMENTS).

FUSIBLE SECTION TO BE SITUATED CLOSE TO XSV

FUSIBLE SECTION TO BE SITUATED CLOSE TO PUMP 'SEALS

FUSIBLE SECTION TO BE SITUATED CLOSE TO XSV 2.

INPUTS FROM OTHER TRIPS AND INTERLOCKS CONNECT TO SOV 18 AND 2B.
(SOV MAY NOT BE PRESENT—REFER TO P&ID FOR SPECIFIC REQUIREMENTS).

VALVE PoSmoN SW\TCHES ARE ONLY CONNECTED TO Z—140 IF THERE IS AN
ASSOCIATED

bl

N oo
»
o
4
m
2
2

ov SYSTEMS HAVE TWO PUMPS WITH A COMMON SUCTION ROSOV
(XSV—1) AND \NDMDUAL D\SCHARGE Rosovs (xsv 2 & XSV-3). XSV-3 IS
CONFIGURED THE SAM| ICS HAND SWITCH, FUSIBLE
LINK, PRESSURE SW\TCH PoSmoN SW\TCH AND SOLENO\D VALVE(S).
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FIRE SAFE

TRANSMITTER CONNECTED TO A RACK
INSTRUMENT WITH HH INPUT TO TRIP
SYSTEM WITH DCS TRIP ALARM.

,,@“ﬁ,,@,

ELECTROMAGNEHC FLOWMETER CONNECTED TO THE DCS
RACK INSTRUMENT WITH A LL INPUT

TR\P SYSTEM AND PANEL—MOUNTED START— UP OVERR\DE

(TRIP ALARM REPEATED INTO THE DCS).

ON/OFF VALVE CONTROLLED FROM
A HAND SWITCH ON THE CONTROL PANEL.

THE VALVE POSITION IS ALSO
INDICATED ON THE CONTROL PANEL.

ON/OFF VALVE WITH CONTROLS AND
POSITION INDICATION IN THE DCS.

VALVE CLOSED ALARM.

INTRACTION WITH AN UNDEFINED
INTERLOCK FUNCTION WITHIN THE DCS.

"VALVE CLOSED" SWITCH FEEDS
INTO HARD—WIRED LOGIC.

SEQUENCE CONTROL OF VALVES IN SOFTWARE.
ALSO CONTROL OF VALVES VIA PLC HARDWARE
DATA LINK COMMUNICATIONS BETWEEN

AND DCS. DCS OPERATOR CONTROLS/\ND\CAT\ON
ARE UNSPECIFIED.

ROSOV_SYSTEM (VALVES WITH POSITIONER;

SEE 7140
DESCRIPTION FOR DETAILS OF OPERATION
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ELECTRICAL SYMBOLS

LOCAL AND_MCC STOP/STARTS ARE NOT SHOWN,
BUT ALL REMOTE STOP/STARTS ARE SHOWN

MCC_AMM
AMMUERS \NCLUD\NG LOCAL AMMUERS ARE SHOWN

TO COVER THE PRESENCE
OF SPEC\AL MOTOR PROTECT\ON FEATURES
WHERE PRACTICABLE, MOTOR RUNNING LIGH
PROVIDED ON THE DCS FOR ALL MOTORS \N THE FORM
OF A COLOUR HE APPROPRIATE GRAPHIC.
THESE ARE NOT NECESSAR\LY SHOWN ON THE P&ID’s.

ON/OFF CONTROL OF A MOTOR FROM THE DCS.
NO' FEEDBACK IS GIVEN FROM THE CONTACTOR.
THE MOTOR HAS A LOCAL AMMETER.

CONTROL OF A MOTOR FROM THE DCS.
WITH FEEDBACK FROM A SPEED SWITCH
(eq ROTATION SENSOR). THE SPEED SWITCH
ELECTRONICS/CONVERTOR IS MOUNTED

IN THE RACK ROQM.

D

FaFroree
N

MOTOR WITH A LOCAL AMMETER AND
MOTOR STOPPED ALARM IN THE DCS.

HAND CONTROL & SEQUENCE CONTROL
OF A MOTOR FROM THE DCS.

THE MOTOR IS ALSO TRIPPED BY
HARD—WIRED LOGIC.

NOTE:—

. OUTPUTS TO TRIP MOTORS & OTHER

OUTPUTS (MAY NOT BE PRESENT — REFER TO

P&ID_FOR SPECIFIC REQUIREMENTS).

FUSIBLE SECTION TO BE SITUATED CLOSE TO XSV 1.
FUSIBLE SECTION TO BE SITUATED CLOSE TO F’UMF’ SEALS
FUSIBLE SECTION TO BE SITUATED CLOSE TO XSV

ASSOCIATED PUMP.

N ; OeuN

THE PRESSURE SWITCH AND ITS WIRING SHALL BE FIRE PROTECTED.

o

CONFIGURED THE SAME AS XSV—2 WITH TS OWN DC!
LINK, PRESSURE SWITCH, POSITION SWITCH AND SOLENOID VALVE(S)

S/‘!"“

ks

INPUTS FROM OTHER TRIPS AND INTERLOCKS CONNECT TO SOV 1B AND 2B.
SOV _MAY NOT BE PRESENT—REFER TO P&ID FOR SPECIFIC REQUIREMENTS).
VALVE POSITION SWITCHES ARE ONLY CONNECTED TO Z-140 IF THERE IS AN

PRESSURE SWITCH TO BE CLOSE TO FUSIBLE SECTION OF TUBING OR ADDITIONAL
SECTION OF FUSIBLE TUBING SHALL BE INSTALLED AT THE PRESSURE SWITCH.

SOME ROSOV SYSTEMS HAVE TWO PUMPS WITH A COMMON SUCTION ROSOV
(XSV—=1) AND INDIVIDUAL DISCHARGE ROSOVS (XSV-2 & XSV-3). XSV-3 IS
S HAND SWITCH, FUSIBLE

STOPPED

VARIABLE SPEED MOTOR WITH FREQUENCY
CONTROLLER MOUNTED IN A SWITCHROOM.
MANUAL CONTROL, POWER AND SPEED
INDICATION IS PROVIDED IN THE DCS.

MOTOR WITH ON/OFF CONTROL AND INDICATION
AND A STOPPED ALARM IN THE DCS.
A REMOTE PANEL START IS ALSO PROVIDED.

2-SPEED MOTOR WITH CONTROL IN THE DCS.

POWER INDICATION IN THE DCS
INCLUDING HIGH POWER ALARM

CONTROL OF A MOTOR FROM A PROGRAMMABLE
SYSTEM. THE NATURE OF THE CONTROL IS
UNSPECIFIED (eg SEQUENCE, INTERLOCK).

NO DPERATOR INTERACTION IS SHOWN.

A LOCAL AMMETER AND STOP/RUN INDICATION
ON A REMOTE PANEL ARE ALSO PROVIDED.

START INHIBIT_FROM
ROSOV/TR\P SYSTEM
(IF PRESENT)

AUTOSTART
UNAVAILABLE

BOTH
MOTORS
RUNNING

TYPICAL MOTOR AUTOSTART

MOTORS
STOPPED

UNAVAILABLE

UNAVAILABLI

DEPRESSURISING VALVE SYSTEM

SEE 7-141
DESCRIPTION FOR DETAILS OF OPERATION.

NOTE:

. METALLIC FUSIBLE LINK TO BE SITUATED CLOSE TO XSV

(MAY BE MOUNTED ON ACTUATOR)
DEPRESSURISING VALVE TO BE 'FIRE SAFE’

THE ELECTRICAL SIGNALS + INSTRUMENT AIR LINES TO BE
FIRE PROTECTED WHEN THEY PASS WITHIN 10.0M OF A

FIRI

E ZONE.
THE LOCAL AIR RESERVOIR SHOULD BE FIRE PROTECTED.
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Annex 2: The Demo of Instrument List for PACKAGE Unit.
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Annex 3: CCS & MMS configuration diagram for Referrence

CCK Engineer Room

vendor’ s scope SERIEWS
. OPS d st
. Jardwwe cable _[sis ‘(Note 3) - s
remote 1/0 1 1o =
=2
RJA5 cable | patch panel/switch (Net Cabinet by vendor) |
CCR Console Roor | patch|panel/switch]
E - - - N B
FAR Eez“é’ g =g & 9
Ele B S 100m RJ45 cable g9 8 g
Note 4 Q12 & 2 DM PC Note 4 2|3 & g 2
N| A © by vendor 185 B & B
| patch| panel/switch| o
100m|modbus RS485 cable [ patch panel/switch ] Note 2
by vendor I 100m RJ45:cable
. b Multiplexer hardwire cable
- modbus - hardwire cable by Enduser ocS - OPS/EWS/SER
- RS485 cable ; (Overspeed Protector) (1 set)
\ =
- =3 |
: E% hardwire cable
hardwire cable | McC -5 5 hardwire cable | hardwire cable b
| | 5 y Enduser
i =23 by Enduser by Enduser
Field e | '
LCP e - HARD WIRE
Note: 1. All communication connection including RS45 | MOTOR - Fle'd dneffument | |Field instrument e SERIAL LN
; ; _ S scope
cables shall be redundant. RS485 cable shall be terminal connection type —)— FIBRE (PTIC

2.\endor’s scope includes Control System Cabinets and LAPTOP (Quantity is HO.)™
4, The length of Single mode armored fibre optic cable is HOLD.

3. Quantity is HOLD.
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