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1 Introduction ¥I4H#ELR

1.1 Function and service {EBRFIE%

Air compressor 5701-K001 is served to pressurize the air from the self-cleaning filter. The
pressurized air is diverted into two streams; one stream is sent to the Air Separation Unit, and
the other stream is sent to the instrument air drying system to provide compressed air.
FAEGEHIHLA 5701-K001 Sk B v Ui g s R 2 UM JG 7309 2 B% 73 ik 3175 73 2% BRI
RTEATBRRG, RHEEH T

1.2 Scope EIEEH

The air compressor unit includes motor, centrifugal air compressor, inlet guide vane, outlet vent
valve, control system, gearbox, lubrication system, seal system, inter-stage cooling and
separation equipment and related process pipelines, pipe fittings, auxiliary lines, instruments,
etc.

FUHEHE: Bl oSSR, S0 BB, S R%. WA, 158 R4S,
TR ARG RIAEE B B RE RSOl UASENMRNLEEL., B0 ML, (X
K&,

1.3 Process overview RFEHhA

1.3.1 Processgas LZSifE

The air from the self-cleaning filter enters Stage 1 impeller for compression via a temporary
filter (for initial startup) and the inlet guide vane. The air from Stage 1 impeller is cooled and
separated in Stage 1 intercooler; the water separated is directly discharged into the trench, and
the air is sent to Stage 2 impeller for compression. The air from Stage 2 impeller is cooled and
separated in Stage 2 intercooler; the water separated is directly discharged into the trench, and
the air is sent to Stage 3 impeller for compression. The compressed air from Stage 3 is divided
into two streams; one stream is discharged to the atmosphere through the pressure relief valve
and the silencer to ensure operation safety of the compressor, and the other stream is sent to
the compressed air header through the expansion joint and check valve for production use.

Z A LIRS IR R R A R RS CEOTT ), #E 1 g NGl — e AT
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Figure 1 Gas flow diagram
B 1 SERREE
1.3.2 Lube oil system JHIEH RS

1.3.2.1 The oil system of the air compressor unit is a forced oil supply system, which supplies
lube oil to bearings, takes away the heat generated in friction, reduces friction, and flushes
away the metal particles generated due to friction to ensure normal operation of the system.
RGN R R G sa b ek RGt, S-SRI, e B AR R IR BB SR
PR E R AR R SRR, PRIE R ST IR 84T

1.3.2.2 Before the air compressor is started, the lube oil in the tank is pressurized to 0.25
MPaG by the auxiliary lube oil pump and then cooled in the oil cooler, and the oil temperature is
controlled using the oil temperature controller. After the lube oil flows through the duplex oil filter,
the oil pressure controller on the outlet oil pipeline controls the oil pressure between 0.16-0.25
MPaG. The auxiliary oil pump will automatically start if the oil pressure is lower than 0.14 MPaG
and stop if the oil pressure is higher than 0.21 MPaG. The oil is divided into three streams; two
streams are used as the lube oil for the front and rear bearings of the motor and go back to the
oil tank after lubricating the bearings, and the third stream enters the gearbox to lubricate the
gear shaft bearings and go back to the oil tank. The oil pipeline after the oil filter is provided with
oil pressure alarm and interlock. The low pressure alarm is set at 0.16 MPaG and interlock at
0.1 MPaG. The interlock uses a two-out-of-three voting logic.

AR BT, A B AL A I I S B T AT R 2] 0.25MPaG, ZihiA AiAs A
K5 R A ) s Pt . 2 YOS ERS 5, A BRI A, R
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£ 0.16-0.25MPaG Z [fl, kT 0.14MPaG ¥z H53), &1 0.21MPaG HlliliZ s ik

—H =R B TERAE N FNLAT R R RE T, T AR S BRI R AE: SR EREA
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A%, 0.1MPaG BRE, BBy =it —.

1.3.2.3 After the air compressor is started, the main oil pump starts to run. After the main olil

pump is running normally, stop the auxiliary oil pump and enable the automatic start interlock.
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Figure 2 Oil flow diagram
& 2 R
1.3.3 Seal system ZEH RG0

1.3.3.1 The seal between the compressor and the gearbox is to prevent gas and lube oil
leakage. During compressor operation, the core assembly piping is filled with high pressure gas.
If the equipment has no seal system, high pressure gas will enter the oil line or the oil will enter
the gas line, which would affect compressor performance, safety and gas quality.

FEAEHLS R AR 35 2 7 e U R I s . RAEALIE AT b, A0 B R T 8 e e
e GRIR BT R, R AR AN TE, B EE MR NSRS, XS L
PERE. RARSIRMTE.

1.3.3.2 The compressor system uses a carbon seal to minimize gas and lube oil leakage. The
discharge pressure of Stage 1/2/3 of the compressor is 0.23/0.48/0.85 MPaG, and the oil
pressure is below 0.25 MPaG. During normal operation, the gas pressure is higher than the oil
pressure, and a trace of gas leaks into the gearbox and is vented to the atmosphere through
the breather valve at the top of the gearbox.

AIEHEHLR SR BRI % (Carbon Seal), #EHCKFEEE Lplb 7 AR MR . 4001
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—. . ZHEHESE 1 5 0.23/0.48/0.85MPaG, HIELE 0.25MPaG LA, IEHIEATH,
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1.4 Main structural features and materials #2893 EEMEFE R AR

1.4.1 Configuration HLZHMCE

1.4.1.1 The air compressor unit is designed and manufactured by Hanwha, and the model is
SM6000. It has three stages of compression and diaphragm disc couplings. The schematic
diagram is shown below.

RGN R R A R BTG, R4S SM6000, 7 A=E%, Eid i &
Eﬂ%o RN W=y =N SR T

Gas seal LUbev oil seal Stage 2 and Stage 3 Coupling
Rt WO S impeller assembly LY ) .
; =. =meteemn / Oil cooler
/ / .
Intercooler 7 S/ Auxiliary oil pump

ot [T

Main drive g

R < (640 - bty
s men
Oil tank and base~
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—AREt Rotor bearing  assembly - "ol e
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Figure 3 Schematic diagram of air compressor
3 FAULHINLG R E E

1.4.1.2 The air compressor unit is skid-mounted and placed on the first floor of the
compressor house. In addition, a 10t double girder bridge crane is provided for compressor
maintenance.

WA NS, MEERAEN) b 2. 55h A 10t EHXRNGEEN 1 5.

1.4.2 Compressor [JE4iHl

1.4.2.1 Compressor configuration JEZEH1ZH A%
(1) The SM6000 centrifugal air compressor has a radially split structure. Stage 1 impeller and
Stage 2 impeller are installed on 1# rotor and arranged back to back on both sides of the

gearbox. Stage 3 impeller is installed on one side of 2# rotor gearbox.

SM6000 AUy i 0 A TR AN LR AR R R 0 G54 . — O 5E 5 e e 1l 1 b, fEReH
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PIFZ I SE AT B . SRR A 285 T I R A i — 1l
(2) The compressor consists of stator (casing, flow channel, seal, etc.), rotor (shaft, impeller,

bushing, balance drum, etc.), bearings, seal, etc. The detailed configuration is shown in the

table below.

Al E T (MlFe. Wl BE5) M7 G, M. BhE. PEsss) Kk, BEs5H
. VEARBCENE DL R R IR

Table 1 Compressor configuration

K1 EEHNEWARR

Compressor model

TR SM6000
Stage No. Stage 1 Stage 2 Stage 3
IEHFNL S —% —% =%
Type Radially split Radially split Radially split
Casing iz A EEEIEy EEE Py EEE Py
Fl5% Material Cast iron/GC250 Cast iron/GC250 Cast iron/GC250
R #EkIGC250 #kIGC250 #IGC250
Number of
stage 1 2 3
e
Impeller Type Open type Open type integrally Open type integrally
H4& B integrally milled milled milled
77 TF ARG TF ARG T B A )
Material 17-4PH 17-4PH 17-4PH
MR
Type Integrally forged Integrally forged Integrally forged
Shaft R ARG ARG B BIE
w Material SCM440 SCM440 SCM440
MR
Type Disc Disc Disc
Coupling U 1 2 i X LIS
PR Supplier Hanwha Hanwha Hanwha
] HhiE HhiE #hE
EZZEE; Tilting pad Tilting pad Tilting pad
Bearing &L L Rt R RS
MK Thrust Double acting, Double acting, Double acting,
bearing self-equalizing self-equalizing self-equalizing
DR | SER] B P Y XAEH P8 WAE ] B A 1Y
Type Carbon seal Carbon seal Carbon seal
Seal iz BRIA B e e
RS Supplier Hanwha Hanwha Hanwha
P HhiE HhiE ke

Hengyi Industries Sdn Bhd

PRI (L) ARAFE
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1.4.3 Motor H#l

The motor is manufactured by ABB. It uses a forced lube oil system together with the
COMpressor.
HHL/E ABB A F) il . 5 i bl — & H iV I s i 3

1.4.4 Lube oil system JHIEH RS

1.4.4.1 The lube oil unit is provided by the air compressor manufacturer together with the air
compressor. It consists of lube oil tank, oil pump, oil cooler, duplex filter, pressure regulator,
temperature regulating valve, electric heater, oil mist system, valves and pipe fittings, etc.,
which are all mounted on the same base. All oil inlet and outlet manifolds and branches are
carbon steel flexible pipes.

HUAL R TRl e s SURZENL ZESR A, B AR . o A0 es . XU uEds . M
W I RIS T RS R ACE SR, XA e A B AR — MR L
Pt HRMAE G S SE M BU  R I E

1.4.4.2 The lube oil tank provides necessary oil replenishment. The oil mist system is driven
by instrument air and a certain degree of vacuum is maintained in the oil tank to suck out the
oil-containing air in the oil tank. The air is filtered and then discharged. The filtered lube oil
returns to the oil tank. The oil tank has a built-in electric heater. The level of the oil tank is
maintained at 80% between the high and low level alarm set points of the sight glass.

T AR pE L A, S RGDACRT RSN 11, REFMAEN —E KBS, KahE A m
B, SRS, AR, R EE R A . A Y E RIS, R R
RLAERLGE IR AR 5 (KR 2 1] 8O ALE .

1.4.4.3 The lube oil unit has two lube oil pumps. The main oil pump is a gear pump connected
to the main shaft of the gearbox through the coupling and is started together with the
compressor. The auxiliary oil pump is a motor-driven screw pump and is provided with
automatic start control.

TR b B SR, BN RS S AR R I T R D S A, 5 REENL—
ALEE: FHENMROIRAT A, d LIRS . HEIH AR B A B A shiE.

1.5 Technical parameters of main equipment FTEF &R ARSH
1.5.1 Compressor [JEZiHL
1.5.1.1 Compressor data sheet &4t %%

Table 2 Expander parameters

xR 2 KEHBHER
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Operating conditions

BAE AR

Operating case

100% capacity (rated)

HAE LI 100.%L#HL 1 (CAUE)D
Compressor model SM6000
JEAEHLY
Stage or stream in/out 1 9 3
Bog s A iR S
Volumetric flow (0.1013MPaG & 0°C) (Nm®/h)
15000 15000 15000
AR (0.1013MPaG & 0°C) Nm*/h
Inlet conditions
NEE 305
Pressure (MPaA)
0.0990 0.23 0.48
J£77 MPaA
T .
emperattjre ('C) 37 40 40
IJEC
Average molecular weight (%) 28.96 28.96 28.96
FE 0T E% ' ' '
Adiabatic exponent K 14
APFRE K '
Outlet conditions
A
Pressure (MPaA)
0.23 0.48 0.85
J£71 MPaA
Temperature ('C)
N 138 130 126
T C
Adiabatic exponent K 14
APFEE K '
Shaft power (kW)
1568
TR KW
Drivi kw
rlvm? power (kW) 1800
KB D)% KW
S
pefad (rpm) 2970
T4 rpm

1.5.1.2 Medium composition 7\ FREBA R

Table 3 Medium composition

x 3 ERMABRE

. . Average molecular
Medium Oxygen| Nitrogen | Rare gas cO Others weight
IR AR WA | RAEAE Lol e
I F A i H A -
8 FA T R
Mol% 21 78 0.94 0.03 0.03 28.96
JEIRE 73 &5 (%) ' ' ' '
Hengyi Industries Sdn Bhd  fEi&320k (323€) FRRAFE] Page 7 of 35
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1.5.1.3 Expected performance curves & 4i /LTI B th 28

Customer requiremants Performance
Gas Alr Fuow 15000.00  NemVhw(Dis)
Barometric Pressure 1010 barA Discharge Pressure 08500 MPsG
inlet Pressure 0990 barA Shaft Power 156843 kW
et Temperture 3680 oC Turn-Down Ratio N %
Relative Humidity 8 % Discharge Temperature 12634 oC
Coolant Temperature 3300 oC C/W Consumption 18154 monhr
C/W Tempearature Rise 1000 oC Motor Frequency 50 Hz
20 e,
| GV 100% |
| oV 1o
- GV 0%
1 s‘ I o GV |

as|

J
/

I o DESIGN POINT|

o 2000 “000 €000 2000 10000 12000 000 15000

Flow Rats, NmWhr(Dis) - -
Figure 4 Flow-pressure curve
B 4 EAENMRE. EATEXRGLRE
2000
GV 100%
‘ v o
5 e L o
B o DESIGN PONT
E M -—
& e
n. 2000 4000 000 w0 10000 12000 OO 10000 1 0000 20000

Flow Rate, NmO/hr({Dis)
Figure 5 Flow-power curve

B 5 EAENKRE. IR T/EXRELE

Hengyi Industries Sdn Bhd  fEi&5200k (3C3) HRAH
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1.5.2 Motor HHL

Table 4 Main motor parameters

R4 THENSHER

Manufacturer ABB
Degree of protection IP55-1C611
Insulation class F(1057C)
Temperature rise class T B(80C)
Working system Continuous
Service factor 1.15
Voltage \Y 10kV
Power KV 1,800
Bearing Sliding
Lubrication OIL
Noise dB(A) 87 No-load
Vibration nn/sec 2.0(0-Peak) No-load
il 3% 7 ABB
PRI 25 IP55-1C611
“HL5E F(105°C)
A C B(80°C)
T AR B T AR
I35 &4 1.15
HL IS Y 10kV
= KV 1,800
K 153
ERES olL
flgs 5 dB(A) 87 TSR AT
PRzh nn/sec 2.0(0-Peak) TR SEA
1.5.3 Lube oil system JEiEH RS
1.5.3.1 Main parameters of lube oil system J##F i R G ESH
Table 5 Lube oil parameters
x5 HEWSER
Grade 32# turbine oil
TR 32#imEC AL
%i‘j;ﬂg l/min 231.4
Hengyi Industries Sdn Bhd  fEi&320k (323€) FRRAFE] Page 9 of 35
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Table 5 Lube oil parameters (Continued)

R 5 HEEMSER (8D

Output oil pressure MPaG 0.16~0.245
it ' '
1.5.3.2 Lube oil tank ¥ HIFE
Table 6 Lube oil tank parameters
x 6 WMASHE
Nominal volume 3
AFRER " 0-6
Oil capacit
| capatty m?® 0.546
=
Material SS400
4 5t
1.5.3.3 Lube oil pump (motor-driven) JEEHZE CENLERS))
Table 7 Oil pump parameters
K71 MESEE
Type Screw
M EREIERSS R
Flow 3
e m“/h 9.9
MR
Pressure MPaG 0.7
JE71 '
Motor power KW 15
LEDRIIES '
Motor voltage Vv 380
FLBL AL
Explosion-proof rating
N dlICT4
W77 1 55 2%

1.5.3.4 Oil cooler

A 5

Table 8 Oil cooler parameters

R 8 MRBSYPR

Type
A5

Shell & Tube (Water -in - Tube)

Tube bundle specification

0.D. Xthickness Xlength
mm

9.52X 0.7 X 1300 (60 tubes)

B AU , 9.52X0.7X 1300 (60 )
5 B X R E X K mm
Material Shell: carbon steel; shell O.D.: 165.2

5 ol BREN;  SeiRAME: 165.2

Hengyi Industries Sdn Bhd

PRI (OCk) AIRAF
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Table 8 Qil cooler parameters (Continued)

K8 HMRHBSHR (B

Tube bundle: copper (C1220T)
EH: B (C1220T)

Design pressure Tube/Shell:0.65/1.0MPaG

Bt &7 #15%:0.65/1.0MPaG
Design temperature Tube/Shell:100/100°C
anmig % /7::100/100°C

EZSUR)Er
Table 9 Qil filter parameters

RO MRS SHR

1.5.3.5 Duplex filter

Precision

ik um 10
Filter element material Filter element: fiberglass

JEAE 5T PEAS: PIRLTYE

Housing: Lightweight aluminum

Feik: BHER

AR TAEHFER
Table 10 Utility consumption list
R 10 AR TEHEAER

1.6 Utility consumption list

ltem Conditions Service Normal value | Remarks
RE| %A & IEHE 1
Auxiliary oil pump
motor 1.5kw
380V, 50Hz e B YR 2R FELATL
Electric lube oil heate
U, o 4kW
. pE YN IR
Electricity
i Motor heater 0.2KW
HL LA '
220V, 50Hz L -
Control cabinet 1w
P HIAE
10kV, 50Hz Main motor 1800kw
’ EGERIN
Cooli Lube oil cooler 14.3h
oolin NN ‘
g VA R 22
water P;;=0.45MPaGt;,,=33°C Intercooler
in—VY. hln—
1 R 119t/h 181.54t/h
E Pou=0.3MPaG, t,,;=43C o [R] A 4 2%
K Aftercooler 48th
Jad 2

Hengyi Industries Sdn Bhd

PRI (L) ARAFE
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Table 10 Utility consumption list (Continued)
R 10 A2HTEHEER (8

Valve 3
Instrument NN Im“/h
. 6]
air P=0.5-0.7MPaG Oil tank
i
eI o 20m*/h
THAE
Lube oil Lube oil VG32 Oil tank .
T TV VG32 HIAA

1.7 Compressor control system #4B#E#] RS

1.7.1 Alarm & interlock set points  HLZH 2 B4 15 2 18

Table 11 List of alarm & interlock set points

R 1 HARERB B EE R

SIN J¥

‘_H

Jo

Instrument Tag No. and
description
X RALT KAtk

Unit

Description
it pu

FAL
Tag No.

RALS

Operating
point
parameter
BlERZ
#

Alarm
REAE

Interlock
BEBHE

Remarks

AH

AL

SH

SL

#E

Oil filter
differential

pressure
transmitter
bHi PO A

PDIT120 | PSTD

Max1.5

1.75

Stage 3 inlet
temperature
YO IR

TE241 C

Max54

54

60

QOil tank
temperature
AR

TE101 C

Min36

16

Oil supply
temperature
Pl

TE130 C

32~60

60

74

Motor winding
temperature
AL SRR
i3

TE150R C

Max145

145

155

2003 interlock

Motor winding
temperature
R LSRR
i3

TE150S C

Max145

150

155

i B2 = H BBt

Hengyi Industries Sdn Bhd

RNl (33)
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Table 11 List of alarm & interlock set points (Continued)

R 1 NIARERM A —RR (8D

SIN J¥

Instrument Tag No. and

description
NEIDASHSE A

Description
iR

Tag No.
INEZTAS

Unit
HfT

Operating
point

parameter

Alarm

WEHE

Interlock

A E

#IERS
#

AH | AL

SH | SL

Remarks

HIE

Motor winding
temperature
HLBIHL S IR
&

TE150T

Max145

150 --

155 | --

Motor bearing
drive end
temperature
HL LA 2K DK )

SR

TE151

Max85

85 --

90 --

Motor bearing
non-drive end
temperature
ALl IR IR
By Y JEE

TE152

Max85

85 --

90 --

10

Oil supply
pressure
CisiEeyal

PT130

MPaG

0.16~0.24
5

- 10.163

- ]0.103

11

Oil supply
pressure
CisliEya]

PT131

MPaG

0.16~0.24
5

- 10.163

- 10.103

12

Oil supply
pressure
CisliEya]

PT132

MPaG

0.16~0.24
5

- 10.163

- 10.103

2003 interlock

At F g = H It

13

Stage 1
vibration

—RARHN

VT131X

pm

Max35.3

14

Stage 2
vibration

ZRIRED

VT132X

pm

Max35.3

37 | -

53 --

15

Stage 3
vibration

= IRkzh

VT133X

pm

Max30.8

32 --

45 | --

16

Motor current
transmitter
RLL LI AR &
A

CT150

1495 --

Hengyi Industries Sdn Bhd

PRI (L) ARAFE
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Table 11 List of alarm & interlock set points (Continued)

R 1 NIARERM A —RR (8D

Instrument Tag No. and Operating
o Alarm Interlock
description _ point o
SIN 7 o . Unit W e Remarks
. INE DAY Ei30 _ | parameter R
5 — B H#iE
Description | Tag No. AR NS
. . . . AH AL | SH | SL
iR (NEIvAZS #
According to PT130 measuring
points, the auxiliary oil pump
- ] automatically stops when the
Auxiliary oil )
pressure is =0.21 MPaG and
17 pump EM104 | MPaG 0.4 -- - 10.21]0.14 )
) starts automatically when the
B R .
pressure is <0.14 MPaG.
4% PT130 M, =0.21 F 1%,
<0.14 A /3
The oil heater automatically
starts when the oil
Oil heater temperature is below 36°‘Cand
18 ) EH101 C 36-45 45 36 - -- )
SpIIERE S stops when the oil temperature
is above 45 C.
KT 36 B, =T 45 %1k
The heater starts when the
Motor space
motor stops and the heater
heater
19 b L2 4 EH150 -- -- -- -- -- -- stops when the motor starts.
2 [H] A . ~
52 FLHLAT s 5 3l
HLALE I s 1k

2 Testrun #HHRZE

2.1 Preparations before test run X ZEBIHER T1E

2.1.1 Keep the floor and equipment clean and remove obstacles.

Fa b b T AN & DA, TERRIERSY) .

2.1.2 All electrical and instrumentation systems have been confirmed by electrical and
instrumentation personnel and have been calibrated and are functioning properly.
ARG SIMERRE LA BRI, . BHER.

2.1.3 Make sure the cooling water, electricity, air, etc. are ready.

BRI AR L SRR A& AT 260

2.1.4 Make sure the grade and amount of lube oil comply with the compressor specifications
and requirements, the oil tank level is at 80% between “H” and “L” of the oil meter on the side of
the oil tank, and the lube oil pipeline has been flushed with oil to remove foreign matters inside

(cover the head and motor when flushing for initial startup). Make sure the piping, components
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and sensors are correct. Make sure the auxiliary oil pump functions properly and the oil

pressure is within the operating parameters. Make sure the oil system is cleaned in accordance

with the specified requirements (after maintenance).

BT MR 5 5 BT & R4S AT K. B AR A A T i &1 E i ‘1 5 'L

Z A H) 80%. AAIEE M TE O BT rhsk LR ETEN KR CEUITE, sk, %=

FAEALRAEEALRE L CD . BNEE, MR S AR IR R 5 B . A A AR BI A is AT I,

JEAEIBITSENEE N B RGIETEMAF G EZR (EE).

2.1.5 Make sure the horizontal error during compressor installation is <0.5mm/m.

BN A AL 2 e 7K1 22 < 0.5mm/m.

2.1.6 Check the inside of pipes for cleanliness. Any foreign matter must be removed before

operation.

FNEE NI G T AR, SR Bk,

2.1.7 Check if the systems, equipment and pipelines have been properly installed.

RENHRF RS FRET LT

2.1.8 Make sure the inlet vane can open and close freely and has no foreign matter inside.

BAEE O IR RS, WEG R .

2.1.9 Manually rotate the shaft and make sure the rotor rotates freely without interference and
abnormal sound.

T E, TR, LREEE.

2.1.10 Make sure the instrument air pressure and flow of the system are normal (the auxiliary

air compressor functions properly) and the instrument air piping/tubing is correct.

PN RGNER T LS WMEIER GBI BT IR, (RS Ef.

2.1.11 Make sure the anti-surge valve can open and close freely.

B LA B i I 1 5 R0

2.1.12 The personnel are familiar with the test run plan and have passed the examination.
AN R ETT RIFE A

2.1.13 Check the specifications on the motor nameplate to confirm that it is the right

equipment (for initial startup). Open the junction box of the main motor and check that the

power cables are connected correctly (for initial startup or after motor maintenance). Make sure

the earth line is connected to the motor properly.

BN BALEAR R, B SR GERRS (HUITE). T ENLEA S, Mil&H

TREIER: 3 CHEUIUTFEEHNRIE G ). Bl E 4 5 bl i s .

2.1.14 Make sure the main motor rotates in the same direction as the gearbox does.

BN 2 FEUNURT R 0 AR R i 77 17— B

2.1.15 Make sure the coupling and the guard have been properly installed and secured and

are free from friction.

WNER S e e 0T, it s sey, JTiash. BEHE.

2.1.16 Make sure all parameters of the compressor unit have been set through the touch

panel and debugged to be normal and the DCS is working nhormally.
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AL & S8 O SEd i h i o e, IR IER, DCS R4 it N IET TARRES .
2.1.17 Make sure the anchor bolts of motor and pump and the connecting bolts of moving
parts are tightened and not loose.

N NGER IV RERS: Ny e N S e I E S U 2 Y e S VeI

2.1.18 According to the list of alarm & interlock set points, make sure all alarms and interlocks
of the compressor system have been tested and all of them meet the requirements and have
been put into use. (Note: Each alarm and interlock signal shall be verified for 3 times, and the
test values shall be basically the same; otherwise, it shall be re-verified. For alarms and
interlocks that cannot be measured, contact the instrumentation personnel to turn off the
transmitter signal and to send an analog signal which reaches the alarm and interlock set
points for testing).

RAENAAR BB — R, FUNA RS RS SR O k5 e, a2k, JFE M.
GER: BMREBUE 5 NAES 3 I, RECRIE ZORIEA 3, B0 N EHRR . X TIoik
BEAT SEIN AR RN, R RACRN B AR S S ok M, ARIE AL AR N R IEME ik 3
BB TR W BOEE, AESEHITRI) .

2.1.19 Getthermometer, vibrometer, listening needle and other startup tools ready.

HER IR BT IR WP ST = T A

2.1.20 Make sure the cooling water system of each cooler has been taken into service and is
functioning properly.

FANLHR N BIEI KRG DA, IHEITIER

2.1.21 Contact the dispatcher for startup.

SRR, #ESEIL.

2.2 Inspection before test run X ZERTAIEE T {E

2.2.1 Check whether an alarm, warning or interlock message has been given via the touch
panel of the control cabinet or the screens in the control room. If any, find out the cause and
take appropriate measures to eliminate it.

TR ) Al B e B R, AR SRR ERESER. AT, aRER, Jf
PRITEGEIVE i

2.2.2 Vent the main oil pump. Open the vent valve on the main oil pump and then start the
auxiliary oil pump. There shall be no air bubbles generated in the circulating lube oil.

BEAT MR STOT B TE RIS, 8 S B, D3RI B AN .
2.2.3 Make sure all instrument valves are in the same status as indicated on the P&ID
(open/closed position).

FAITE AR TRPRES R S5 P&ID HF. (FTIFECHIALE)

2.2.4 Check that cooling water has been supplied.

R e 7 AR A 2K
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2.2.5 Inching test 4T 55 shHRA

2.2.5.1 After completing all the pre-checks, press the start button on the control panel to start
the compressor and wait for 2 seconds.

FTRPITHRATR S S, % TSI ITRiE, BalkilE, &5 2 7.

2.2.5.2 Press the stop button to stop the compressor.

215, HMEE, Tk EgEL.

2.2.5.3 Check the rotation direction of the motor, equipment vibration characteristics, and the
starting condition when the compressor is stopped.

FEAHLE LS, BN LR BERE 77 ). R HRBNR: £ BIPIRIL

2.3 Testrun FHLIAK

Start the test run after completing the pre-checks and confirming that there is no problem with
the operation of the equipment. During the test run, it is required to check the components,
temperature, pressure, abnormal noise/vibration and leakage of gas/oil/cooling water.
FTERARATR T, TN Rsis BIA MG, JHRs TR AR, DA, WE. &
JIv BB R A H W MRS, ROAIRH. AURMHR & J KR KIS .

2.3.1 Check the oil level and oil temperature in the oil tank.

BTHAR A A7 5 i T

2.3.2 Check the supply of control power.

VNIV GRS

2.3.3 The oil heater automatically starts when the oil temperature is below 36C.

MRy 36°C LA, i in#hds H R 3.

2.3.4 Start to supply the instrument air (seal) and check the settings.

FHAHERAXF S (Instrument Air) (B3P, BIANEE .

2.3.5 Check that the cooling water for the intercooler and oil cooler is functioning properly.
BN )P4 2 28R VA B 2848 KK 1R H

2.3.6 Check that the auxiliary oil pump (AOP) is started.

B BAE (AOP) JH3).

2.3.7 Check the pipes for leaks and eliminate the leaks (if any).

RS EIE S TR, RIS A

2.3.8 Check the oil temperature and stop starting if the oil temperature cannot be adjusted
automatically.

BINHNR, 25 R BTEVE B SR iR s 1k B 30

2.3.9 Check the oil pressure and adjust the set point (if necessary).

BN, AEBROEE CGEFRED.,

2.3.10 Check that the inlet guide vane (IGV) and BOV drive are at the START position.
WA S (IGV). BOV Kzha#% & A T 4R &
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2.3.11 Press the START button to start the compressor.

W “RE8)” tRA, FREE4ENL.

2.3.12 Monitor the stability after the peak starting current of the main motor is reached. Check
the components, temperature, pressure, abnormal noise/vibration and leakage of
gas/oil/cooling water.

4% 3 AL R A 30 E ShIAE IS AR E RS o BRAERIE. R, ). &2 &R AT
W RAREN, A AETAINE AR A E KR KIS .

2.3.13 Load and continue running the compressor until it is running normally, and record the
measurements of all measuring points.

ME, FFEa T BIRFNEF R, CFITH N E KA E .

2.3.14 Stop the compressor after all the temperature values are stable and the compressor is
running normally for 5 minutes.

TEFTA I EAE RFFASE FPRIL T, B R4 HLIg AT 1IEH Smin f&, % 1 E4801.

2.3.15 Press the STOP button to stop the compressor.

/4 N & Rl 175 P W o 7 S ey 2

2.4 Oil system testrun RGN TEE

2.4.1 Oil system alarm and interlock test i1 2 Zi R E B A

Note: Each alarm and interlock signal shall be verified for 3 times, and the test values shall
be basically the same; otherwise, it shall be re-verified. For alarms and interlocks that cannot
be measured, contact the instrumentation personnel to turn off the transmitter signal and to
send an analog signal which reaches the alarm and interlock set points for testing.

HR: BMRERBUE SRS 3 IR, BRI E SR EEA — B, BN EPRI . X T oik
BEAT SEIN AR IR, Dk RAXRN GO AR AT 5Ok, AARIE SR Ak AR N SR BEAUME 538
FRERBT TR VOEME, ME T AT

2.4.1.1 Lube oil pressure low low shutdown test (2003) ;@838 E DKIKEER] (3 2)
(1) Close the shutoff valve on PT-130 impulse tube and release the oil pressure in PT-130 to 0
(this can be achieved with the assistance of the drain valve).
KP PT-130 B VI, # PT-130 H ol K83 0 Ay adid 2 Ko i 4 Bh s D
(2) Slowly close the shutoff valve on PT-130 impulse tube, so that the pressure indication
slowly drops, and observe the drop of oil pressure through PI-130.
1818 <M PT-130B SIS E VI, A5 e m 1220~ e, il PI-130 Wi L 1) R
(3) When the lube oil pressure reaches or approaches the low low value (0.10 MPaG),
PALL-130 sends a pressure low low interlock signal for shutdown.
2 [ 773 B BT T i E SRR A 0.10MPaG i, PALL-130 & HRMKESHUENLES .
(4) Open the shutoff valve on PT-131 impulse tube to restore the pressure of PI-130.
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177 PT-131 () SR EVIWTE, K PI-130 J& /7.

(5) Slowly close the shutoff valve on PT-132 impulse tube, so that the pressure indication
slowly drops, and observe the drop of oil pressure through PI-130. When the lube oil pressure
reaches or approaches the low low value (0.10 MPaG), PALL-130 sends a pressure alarm low
low signal for shutdown.
118 5G] PT-132 B VIR, fH 48 /-18 120 T, Wil PI-130 WA M. 2k
1A B Bz I i R )R R{H 0.10MPaG i}, PALL-130 & HRMKIREES .

(6) Open the shutoff valve on PT-132 impulse tube to restore the pressure of PI-130.
177 PT-132 () SR EVIWTE, K PI-130 J& /7.

(7) After the pressure of PI-130 is restored, release the pressure of PT-131 to zero, and then

test the action signals of PT-130 and PT-132 according to the above steps.

WG, B PT-131 F:LkH k3 0 5, #% BB IRIAL PT-130. 132 MEfE(E 5.

(8) After the pressure of PI-130 is restored, release the pressure of PT-132 to zero, and then
test the action signals of PT-130 and PT-131 according to the above steps.

WE G, B PT-132 &KL L7038 0 J5, # B PR PT-130. 131 MIEh{E(E 5.

(9) Open the shutoff valve on the impulse pipe to restore the oil pressure. Repeat the above
actions twice, record the values and observe whether they are consistent.

IR EVINI, WEMmE, B2 ERIIEPIR, CRIFWERRNERE S —

2.4.2 Normal shutdown test IF# {5 23806

Follow the steps in 3.1.5.1 to check if the compressor is shut down as required.
1 3.1.5.1 KRR, Wt S HERIENL.

3 Normal operation HI4BEIEEiGHEERE

3.1 Operation &%

All systems, including the compressor, must be ready before starting the compressor. The
motor start interval must be more than 30 minutes.

JEBNEAEHLET, IR EAENAE N T R UM SR ATHE S . FEALIE B[R] BRI (] 24 Z007E 30 43
LB

3.1.1 Preparedness of utility conditions /A F 241 4%

3.1.1.1 Make sure the local control cabinet and auxiliary equipment have been energized.
BV B2 A R R B s a8 ) FELRIE FE

3.1.1.2 Check the instrument air (I/A) supply.

BN VAR S)
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3.1.1.3 Make sure the safety facilities are functioning properly.

N LB RIS IER .

3.1.1.4 Check the position of the valves on the suction/discharge side and the position of all
the manual valves (open/closed position).

BN 22 S IR T 1AL B, BA A FIRALE . (FT IR PN E)

3.1.1.5 Check the position of drain valves and the status of interlocks.

BN HE K B 7 B A ERBE B R0 -

3.1.1.6 Make sure the oil tank has no condensate water and the lubrication system is
functioning properly.

BRNIHAR G REK, T RGBT IEWR

3.1.1.7 Make sure the auxiliary oil pump functions normally.

BN B SIS AT IEH

3.1.1.8 Make sure the cooling water is put into service and the coolers are functioning
normally.

FINEIRKILIE, &R HEREITIER .

3.1.1.9 Make sure the alarms and interlocks are put into service and are functioning properly.
DL S BB E, B171Ew .

3.1.2 Confirmation of operating conditions  #f§i\ iz % &1

To start the compressor, the following conditions must be met. Check whether these conditions
are met or not through the startup condition screen of the touch panel.
N BB ELENL, 20 AN SR A o I kBT S B S A T, W] DA A A A X A A

3.1.2.1 Make sure there is no compressor shutdown signal.

BT AL R 5 .

3.1.2.2 Make sure the compressor is ready (240 seconds after the compressor is stopped).
FNEARELAL T SRS . (I IR E4EHL s 240 75)

3.1.2.3 Make sure the oil supply pressure is above 0.26 kg/cm? (AOP is running).

B E 7649 0.26kg/lem? LA E.  (AOP ib T84T IRAS)

3.1.2.4 Make sure the oil supply temperature is above 30°C.

B B2 30°CRL L.

3.1.2.5 Make sure the inlet guide vane (IGV) is completely closed. #fil# 1S H(GV)
FERRMRDL .

3.1.2.6 Make sure the ASV is fully open.

Bk ASV SE&FTIHIRIL.

3.1.2.7 Do not press the normal shutdown, emergency shutdown, or remote shutdown button.
W L BT R e

Note: The compressor timer starts when a compressor shutdown signal (or emergency
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shutdown signal) is detected. The compressor timer is set to 4 minutes (240 seconds of
coast-down time) at the time of delivery. After the field test, the timer set value may be changed
according to the actual motor stop time. The compressor cannot be started until the timer is
stopped.

AR W EGEYUFIEE S (BEERMFIES) B, E4EPLrhn ST KRR, R4l
THIN SR E N 4 408 (240 ﬂ/%’ﬁETIETJ) BTSSR SC PR L 1N A, AT DAAR B
T 2R BEE . THI 3845 (7T, SRR Zh R4

3.1.3 Startup JH3h

3.1.3.1 After the operating conditions in 3.1.2 are met, the operator presses the START button
to start the motor.

BN 3.1.2 M6 )a, BRAENGAET “R3h” &, BhlE3).

3.1.3.2 During the start-up phase, the IGV is at the minimum flow opening and the ASV is fully
open.

TERBM B IGV RN, ASV AL T2 TR

3.1.3.3 Putthe AUTO LOAD/UNLOAD switch of the control panel to AUTO LOAD to enter the
loading phase.

e PEhTHAR ) “ B nE/E . TR “ B W, BEA BB .

3.1.3.4 After the compressor is running normally, check if there is any alarm signal and if
abnormal noise or vibration occurs.

JRAENUSATIER 5, S EIER S, R R 5 R 5 BdRa) .

3.1.4 Shutdown f5#1

3.1.4.1 The compressor can be shut down by pressing the stop button or emergency stop
button of the controller or by sending a shutdown signal from the control room. If a shutdown
signal is given due to any abnormality in operation, the compressor shall be shut down
according to the corresponding steps.

AR A T L SR B e, s AR Rt b S S, ATRME AL, T
FEIBATIERE P B, MRS T, RN R AP R 15 1

3.1.4.2 The shutdown steps differ depending on how the shutdown signal is sent, as detailed
below.

W R A IE(E ST, AR IEP A AR . FE4HEN BT

3.1.4.3 Normal shutdown IE#{EHL
(1) Compressor under no-load
JE4EHUAETE SRS

1) Press the STOP button (on the field touch panel or via remote control).
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R “AF IR fek (DA aE ) .
2) The main motor stops after 100 milliseconds.
100 =M/, EHNFHL.
3) The compressor starts to idle.
AT A6 TE e -
4) The auxiliary oil pump starts automatically.
i EIMHERS S EvI)SEIR
(2) Compressor under load
F A HLAE SRR
1) Press the STOP button (on the field touch panel or via remote control).
R “AF IR Fek (DA aE ) .
2) The compressor is switched to no-load after 100 milliseconds.
100 =M )5, Y2 ITAFRIRE.
3) The main motor stops after 100 seconds.
10 b Ji5 E LI
4) The compressor starts to idle.
AT a6 TE e -
5) The auxiliary oil pump starts automatically.
i EIMHERY S EMIDSETIR

3.1.4.2 Emergency shutdown E2/£#1
The compressor will stop urgently when the EMERGENCY STOP button is pressed or the
shutdown condition is detected during operation. The emergency shutdown steps are as
follows.
N CETUFIE” A SGEAT BN A I R “ASHL RO, Rl R BT IR BRI i
FFUnF

(1) An emergency shutdown signal is detected.
R 25 2 1EEUENL (Shutdown) 55

(2) Quickly open the BOV when the compressor is shut down.
FEEHUEHUN, PUEATIF BOV.

(3) Stop the main motor.
FHHLFHL

(4) If the operation signal of the main motor is off or an emergency shutdown signal occurs
during normal operation, follow the following steps.

B F BN ATE S R KRB AL R BUF IEF S, WITAR T 3801k

(5) The compressor starts to idle.
AT a6 e .

(6) The auxiliary oil pump starts automatically.

MR B3N E S
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Note: An emergency shutdown alarm is given when the compressor is stopped due to an
emergency shutdown signal. Press the RESET button to restart the compressor and release
the emergency stop alarm.

AR RESMFILE S5 ILE ST RGN, KBRS I EEdR. &% “HR7 %4, K48
BLEE, MERE ST ISR,

3.2 Lube oil filter switchover &i8;fd E e

3.21 Open the connecting valve.

FIIFEEE I .

3.2.2 Open the vent valve of the standby filter and close it after seeing the oil.
FIF 8 — i yE s e Y, W 9

3.2.3 Turn the handle of the two-position three-way valve to put the standby filter into service
in one step.

FE BN IEAR I A7 = I I T = A LSS AL B, s ) — B B AL

3.2.4 Close the connecting valve.

KA EIR I .

3.2.5 Before switching and cleaning the filter element, make sure there is no internal leakage.
Otherwise, cleaning the filter cover may cause shutdown of the lube oil system due to pressure
release.

TEVIHANFGEIEGHT, DAAIH G TN . S0, ETTHE el RSk o i 25 51 EiE i &
gt e T AL

3.2.6  When the pressure difference across the lube oil filter is greater than 0.1 MPagG, the
filter shall be switched out and cleaned.

TV I o e R I 22 KT 0.1MPaG B R DI et .

3.2.7 Switch the filter with a pressure difference greater than 0.1 MPaG to standby.

¥ EZ KT 0.1MPaG it 28V 2 & H .

3.2.8 Slightly open the vent valve to release the oil pressure, and check the switched valve for
internal leakage.

RTFHEAUR, R S, RN A A D)3 18 0 e

3.2.9 Drain the lube oil from the filter and replace the filter element.

sk Y A% I I HE T v, A B RS

4 Daily maintenance HE4PIRTE

4.1 For field operators 4hg B4R

4.1.1 Check and confirm that no alarm is actuated in the unit, otherwise, contact the involved

disciplines for treatment in a timely manner.
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RENHALREREE, A0 LR

4.1.2 Check and confirm that the pressure difference across the inlet filter is not greater than
550 PaG.

KA D g #4522 5 A KT 550PaG.

4.1.3 Check if condensate is drained completely from the intercooler.

LA 0 IA) A N 2 BEA K B HE A O

4.1.4 Check and confirm that the cooling water supply pressure is not lower than 0.4 MPaG.
KAV HIK R4S I RAMICT 0.4MPaG.

4.1.5 Check and confirm that the cooling water supply temperature is not higher than 33°C.
R HK 4R EEAN KT 33°C.

4.1.6 Check and confirm that the operating temperature of each bearing is below 85°C.

7 & AR E AT IR LM AR T 85°C .

4.1.7 Check and confirm that the vibration at Stage 1/2/3 of the rotor is less than 25.4 ym.
BEEr—. %, =%IRs1/NT 25.4um.

4.1.8 Check and confirm that the suction temperature at Stage 3 does not exceed 54°C.

R AL = 2 R E R A & T 54°C .

4.1.9 Check if there is any leakage of water, oil and air.

AR, i A E RSO

4.1.10 Check and confirm that the pressure difference across the oil filter is less than 0.1
MPaG.

R A uE 48 1) 22 5 /T 0.1MPaG.

4.1.11 Check and confirm that the lube oil supply pressure is between 0.16 -0.25 MPaG.

Fr A AR R /I 7E 0.16-0.25MPaG i)

4.1.12 Check and confirm that there is no abnormal sound during operation.

R AL IS e TG 7 0 P 5

4.1.13 Check the compressor, motor and other facilities for cleanliness.

R EAEhL. FHLAE BT RS .

4.1.14 Check if the auxiliary oil pump switch is at “Auto” position.

R A I ST R A H R AL E .

4.1.15 Check the lube oil tank level, drain the water at the low point once during the day shift,
and check if the oil quality is normal.

R AR AR AL, R B PRR R IK— I, KAl i 75 IR

4.1.16 Check if the foundation is firm and complete and if the anchor bolts and other
connecting parts are loose.

R A LA 75 W] e A, b AR A AR RS A e A A S IR

4.1.17 Check if the supports, hangers and pipe clamps of valves and pipelines are loose.
R BRERMMEE. & REHEATRE).

4.1.18 Check if the measuring instruments of the compressor system are in good condition

and if they are within the measurement range.
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K E S RGN B CRRT B I 2T,

4.2 For board operators [ H & 4R

4.2.1 Check and confirm that all alarm and interlock systems function properly.

BT IRER RS 2T IER .

4.2.2 Check and confirm that the vibration at Stage 1/2/3 is less than 25.4 ym.
MANHRS % —H. =FHAKT 25.4um.

4.2.3 Check if the temperature of each bearing is normal (it shall be <85C).

R A LA Al BLl B2 & TR IE S (<85°C).

4.2.4 Check and confirm that the oil supply temperature is between 32-60°C.

oA A B2 N AE 32~60°C

4.2.5 Check and confirm that the lube oil header pressure is between 0.16-0.25 MPaG
(normal value: 0.23 MPaG), and the pressure difference across the filter is less than 0.1 MPaG.
R A S8 157 0.16-0.25MPaG, IEWH 0.23MPaG i g+ il /5 2 5/ T 0.1MPaG.
4.2.6 The board operators and field operators shall check and verify if the operation data of
the unit are consistent.

R AR A AR B2 15— 2

5 Accident handling B#LE

Table 12 Accident handling

£ 12 HiseE
Type of Phenomenon Measures
accident 45 b B it
HigR
) 1. Compressor and oil system 1. The compressor tripped.
Power failure . N N
tripped. JEZEHL A HL o

s EHL. WRGE.

1. Compressor capacity control | 1. Maintain operation or stop the

Instrument air system malfunction. compressor unit following the normal
JEEH BT RG KR . shutdown procedures according to

supply failure .
process requirements.

R U R LI S T 2 R TE B L
M,
1. Temperature of lube oil from the | 1. Follow the normal shutdown
Cooling water lube oil cooler rises; procedures.
T v e i B BT IR R AN B

supply failure

P RER K

2. Temperature of cylinder, motor,
etc. rises.

L LSRR BT
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6 Cause analysis and treatment of abnormalities

SEAKNERSTRLIRSG X

Table 13 Cause analysis and treatment of abnormalities

R 13 REAZHRFE M RACE T

S}%N At;ngmality Cause analysis Treatnjgnt
o FHEIR JE A 73 B Wb PRI
1. IGV/BOV malfunction. | 1. Low I/A pressure; make sure the supply
IGV/BOV ([, pressure is above 4.0 barG; remove the pilot
valve for inspection.
A SUEARL: TN EERL 4.0barG DL L
IR 3 ] 1R JE A 2 1O o
2. Blocked gas pipeline. | 2. Check if there is any foreign matter in the
SRE G TE inlet filter and if the pressure difference across
the filter is normal; check the action of the
1 Surge check valve.
Mg $i AN DRSS 5 H 7Y, diEssZ &I
W WA AR R S EIRE .
3. Surge detection error. | 3. Check the sensor, remove the sensor and
Wit FRAST DN HE A check the piping; check the external signal
connected.
R, PREME RS 5 R A s 2R3,
N INIE IR
4. Improper adjustment. | 4. Adjust the operating speed of IGV and BOV.
WREAE S W IGV J BOV KIS T .
1. Asmall amount of 0il. | 1. Replenish oil.
¥iihi=gi o HTEI .
Low oil level 2. Oil pipeline leakage. 2. Check and repair/ r(?place the pipeline.
2 - TE R AR A T8 e AT IE PR e
3. Level switch 3. Check and repair/replace the level switch.
malfunction. for 25 Jo kAT A8 B B B 4k
TR A
1. MOP malfunction. 1. Start AOP.
MOP it . JA5) AOP
2. Oil pipeline leakage. 2. Check and repair/replace the pipeline.
ThE R . R e AT B B B 4.
3. Insufficient oil flow. 3.Check/replace MOP and AOP; check/replace
3 Low oil level | A E . AOP check valve; check if the gas enters the
THEAR pipeline; check the status of the valves on the
oil pipeline.
K A/ MOP J2 AOP:; o /51 #: AOP 151 (7] ;
KA RS URNETE: A PIRE .
4. Blocked oil pipeline of | 4. Check, clean/replace lube oil strainer and
the oil supply system. filter; check PCV and TCV operation; check the
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PRI (L) ARAFE

Page 26 of 35




Air Compressors 5701-K001A/B/C/D/E/F Operating Procedure

HYBN-T4-16-0010-2018-1

Table 13 Cause analysis and treatment of abnormalities ( Continued )

R 13 REAZHER ST REE T (5

S}%N Atl;rlgjmality Cause analysis Treatnjgnt
o FHEIAR JE A 7 B S USE BT
Bt RGBS R A 2 status of the valves on the oil pipeline.
G2 ek A DR 4 i 7 B SE A K A PCV
HTCv stk KA TR,
3 5. Abnormal lube oil 5. Check, clean/replace lube oil strainer and
indication system. filter; oil level switch malfunction.
THE R RGO R VR e A i e B A s Tl A T SR A
98
1. Low oil temperature. 1. Start the machine after the oil is fully
MR - preheated.
2. Inflow of condensate. | 784 FlHHIIR J5 8 SIHLAS -
WA BRI o 2. Check if the drain device and the
3. Main motor out of condensate drain valve function properly.
balance. K HEK 2%, A Bk HE 1R A2 75 15
FHEIHA T . 3. Check the alignment of the shaft.
Abnormal | 4. Damage caused by TN DO e
4 vibration | external substances. 4. Clean/Replace lube oil and air filters.
SRS | AN G B . | S SR I A L
5. Improper installation of | 5. Check the contact between the base and
compressor. the foundation; check if the base is damaged;
JEAGHLIN e ARE - check if the grouting & anchor bolts are loose.
6. Damaged coupling. for BT AL SRR R s A A ML RS2 401 TR IAE
RS AL TS &M MR E R B
6. Check and repair/replace the coupling.
R AR JE AT IZ PR BUE L
1. Insufficient supply of 1. Check and adjust the cooling water supply
cooling water. pressure.
RHUKESE AL . BN K 45 T ) JE BEAT R 5 .
2. High cooling water 2. Check and adjust the cooling water supply
High oil supply temperature. temperature.
supply 2 H K BEEE TR = o TN K 4R B e R
5 temperatur | 3. Abnormal indication 3.Check the sensor connection; check/replace
e system. the sensor.
B R | R ARG . URER LR O CE N R VL Ak L S

4. Temperature regulating
valve malfunction.

R it R i

4. Check the temperature regulating valve
settings; check and repair the temperature
regulating valve.

A IR R BoE, A IR
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Table 13 Cause analysis and treatment of abnormalities ( Continued )

K 13 REAZNER ST RAEE S (58

S}%N At;ngmality Cause analysis Treatnjgnt
o FHIG JR R 73 Hr Wb PRI
High 1. Backflow of high 1. Check/replace the discharge check valve.
temperature gas. For 25 /5 e HF = B [ 1
temperature | ., . s : -
of fe il AR 2. Check and repair/replace RTD wiring; check
6 | compressed 2. RTD malfunction. and repair/replace RTD. ) ‘
air A A% JR S W 1ﬁ§mp%%ﬁ§ﬁﬁﬁ@@ﬂﬁﬁ:ﬁﬁﬂ
rp— 3; ?urge. FHL PHLA% B Ja AT 1B 3 Bl 4
iz Mg % o 3. See S/N 1.
- W%
1. The motor starting 1. Check / resolve motor current.
current is limited. WA R LB FL IR
Motor PR A1) FEL LS B HL A 2. Replace it according to the starting current
overcurrent 2. The power cut-off and safety rate; change the set point to reflect
and device tripped. the actual current; check the designed and
7 overload PV U W 2k B K B AL actual consumpti‘on. ‘
- MMS/EOCR/CP/MCCP) %%E@%ﬁﬁﬁé%%ﬁ%ﬁ;ﬁ?&%ﬁ,
e 3. The power cut-off SRR A B R s BB AT SE BRIV AR
U= o
device is damaged. &
LIV e B 4R . 3. Replace the faulty device.
R 2 B A 2
1. Motor caoll. 1. Check the air outlet structure of the motor;
FEALZR B check the ambient temperature of the
2. High temperature of compressor.
High rmwmwmq‘ BN AL HS R s A IS AR AP
temperature FEL ALl R O 2. Check/replace the RTD wiring;
of motor check/replace the RTD; check whether the lube
8 (coil, oil is sufficient; check thg axial spacing .of the
bearing) shaft.; check external noise, such as noise from
N welding around the compressor; check the
FEATLIELFEE e : -
(L. HR) motor bearing for s?!f—lnju‘ry. \
R B SE A P PEAL TR AR IR 2 R 2/ SE e
SRR AR NN oliih = o St e i NN R b
HHIAVIA)ER s B AA LR 12 7 HE 5 AR e 75 ) L
s BN BB 45240
Large 1. Blocked filter element. | 1. Check and replace the filter element.
differential | i €A CIEZE WG, S,
9 pressure of | 2 Foreign matter inside. 2. Clean.
suction filter | IR 34 THE.

BRI IES
ZEK
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Table 13 Cause analysis and treatment of abnormalities ( Continued )

13 REAZHER ST REE T (58

S/N | Abnormality Cause analysis Treatment
FFg | RERZR JE A 70 B SRS
1. Foreign matter inside the | 1. Remove the foreign matter after
control ring. shutdown.
Unstable | #ZHIMNAH 7Y (ERINEES =257
IGV 2. Foreign matter at the 2. Remove the foreign matter.
10 opening | connection. EBRE.
and closing | &A= - 3. Check the connection and re-tighten the
IGV H&A | 3. Drive mechanism/control | bolts.
FasE dome bolts are not tightened. | # &ERIRES, HEHITE.
IR ZNATLAL) 2% B 42 o L TR A
e
1. High oil supply 1. See S/IN 5.
_ temperature. U5
High N L
temperatur ﬁﬁwﬂ%)ﬁﬁo | 2. Gas enters the pipeline; check and
e of bearing 2. Insufficient oil supply. replace MOP and AOP; check/replace AOP
11 and rotor By EA L check valve; check and clean the filter;
iy L 7 chec!< theks'fétus of oil line valves (switches).
L SAAHENEIE; KE MOP K& AOP & Bt
R /SE 4 AOP 1l [ml R A A B JE 25
ey PR OFR).
1. The motor housing 1 Check and retighten the core part.
vibrates. AL OE 3 T RS, BT R,
R Bl R AE TR S o 2 Check if the motor housing is broken.
VNGRS IR L E W S
3 Check the oil tank installation strength /
Abnormal . . : .
o installation side reinforcement.
vibration of Y e
12 | main motor o 7 Yo A 2 2 iR /2 S ) T D
\ 4 Check each motor foot for gasket
FHNLFRH :
12 thickness.
R % LA BRI T R .
5 Recheck/correct the soft support.
HPRAMEIEPSOK.
6 Recheck/correct the motor alignment.
HHR A MEIE N
1. Unbalanced air gap. 1. Repair the motor.
Abnormal | SBRAAIHT . (EZEETI
noise from | 2. Friction between the rotor | 2. Check and repair.
13 | main motor | and the stator. W MEH .
FHNRT | HT R A . 3. Repair the motor.
Nl 5 3. Broken part of the motor. | fBFEHLHL -
e AR A
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Table 13 Cause analysis and treatment of abnormalities ( Continued )

R 13 REAZHER ST KRBT (5

S/N | Abnormality Cause analysis Treatment
Fa | REIR JR R 73 b LSS
4 . Damaged motor | 4. Analyze the cause and repair the motor.
bearing is damaged. G MR A S R S B BRI
CIC RS R 5. Check and repair the power supply
5. Single phase (open | system.
phase). A IR R G B
BAH GTHAD. 6. Check the soft support and alignment.
6. Defective soft support. | FfiA# % F %l
MXEAR . 7. Check the vibration frequency of the
7. Motor support (oil tank, | support structure; reinforce the structure.
etc.) and resonance. WA SCIE S M IREN A ZE 5 s 2544
HLHL S 4% Q<) filJLdR. | 8. Reinforce the structure or replace the
13 8. Insufficient rigidity of the | motor.
motor. T ] 55 4) B 4 FE AL
HHLE S RIEA ZE . 9. Check and repair the motor.
9 . Defective internal | #% FAZFE ML,
part(s). 10. Isolate the interfering part.
SR IR C S SN a8 R T ER AL
10 . Contact between | 11. Check if the motor box structure is
motor and other parts. broken; check the supporting strength of the
B ML 5 HAh 2= > ) % 4= | ol tank; check if the gasket and bolt of each
B il motor foot are loose.
11. Motor box vibration. | T\ EEHLFE S5 HIPIRERL s A A FEBL SCHE Tl A o
LR S R RRE % HUHLIR B e R A A S
1. The motor starter 1. Press the reset button.
cabinet failure has not E7 &K DAs: 8
been eliminated. 2. Check relay operation and preparation
HLLE B AR S AR HERR o conditions.
2. The running signal WA gk L3R I Bh R S AE & 2% A
Motor start | ¢annot be transmitted to 3. Switch to remote mode.
tailure the motor starter cabinet. | ¥ # YL
14 _ Tk R ENLE shEfL iz | 4. Check if the magnetic contact is
LA | - C R
" FRERCR damaged. AL 1A B REEL .

3. The motor start mode is
set to local.

R 2077 B AR
AV

4. otor starter cabinet
failure.
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Table 13 Cause analysis and treatment of abnormalities ( Continued )

R 13 REAZHER ST REE T (5

S/N | Abnormality Cause analysis Treatment
Fa | RHEIR JE A 7 Hr AEFTTE
S INEEILEr
5. The motor cannot be | 5. Check the motor rotation axis.
started. KA F L e o
HRHLGIER B .
6. Soft start control error. | 6. Check that the input and output control
A B R values are greater than 10K ohms.
14 B FEHE T 10K Bk,
7. Soft start overheating. | 7. Check/replace the cooling fan.
Bomahd e . R B IEHA AR .
8. Incorrect soft start 8. Change mode; voltage control --> current
setting. control.
R B BOEME A IE BT HEREEE]--> B .
1. Low air supply 1. Adjust the minimum pressure to 4.0 BarG
pressure of IGV. or higher.
IGV Bt K. VAR AICE 1% 4.0 BarG 5E 5
2. IGV operating range | 2. Adjust.
adjustment. PHEE,
IGV Iz ¥ i 5 .
3. IGV in poor working 3. See S/N 10.
Unload - . -
Load condition. JUE o 8
: IGV FHEREAR .
switchover - o
tailure 4. !GV initial position 4‘\ Pr?ss the reset button.
15 A settlr?g err9r. o %541 (Reset) ##
(A, IGV YA AL B BEE H 8 -
Unload — 5. Low air supply 5. Adjust the minimum pressure to 4.0 BarG
Load) pressure of BOV. or higher.
BOV kMK VAR AICE 15 4.0 BarG B /5
6. BOV operating range | 6. Adjust.
adjustment. R
BOV iz i [l i 75 .
7. BOV operation failure. | 7. See S/N 25.
BOV izfTkfs . B/ iy o
1. Low power supply 1. Check the supply voltage.
voltage. A F IR
Large power | HEALAEZ B AR
16 | consumption | 2. Overload. 2. Adjust the operating load.
MHEEZ | d#isk. kS et

3. Low motor efficiency.

HALRCRAR -

3. Consult the motor manufacturer.

F LG R -
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Table 13 Cause analysis and treatment of abnormalities ( Continued )

R 13 REAZHER ST REE T (5

S/N | Abnormality Cause analysis Treatment
FFa | RHEIR JR R 73 b LSS
1. The oil heater cannot be | 1. Check the power supply.
Heater powered on. VAL | HIAEH
17 failure it 2. Replace the oil heater.
InFgsHEE | 2. The oil heater is B JH I S
damaged. JHINFERZA o
1. Lube oil state change. 1 . Replace the lube olil.
T MRS K AEAR AL .
2. Use of non-standard oil. | 2. Replace with standard oil.
Lube oil A F AR v B AR AR
18 | color change | 3. Foreign matter in the lube | 3. Analyze the composition and replace
TR | oil the lube oil.
M REARY I A
4. Entrance of moisture. 4. Replace the lube oil.
IKIFN o SE AT
1. Pressure setting error. 1. Check and reset the oil pressure.
IEAJBERR . AT s Ja BT BT
2. Increase in lube oll 2. Check the oil supply temperature;
High oil viscosity. check the oil heater disconnection and
19 supply TR TR R R R running status; check TCV status.
pressure | 3. Oil pressure gauge AR S s A AN IR W 4k Jis 47
/i@ | damage. WA K& TCV RS
MERWIA . 3. Check and repair/replace the oil
pressure gauge.
R Ja AT BB .
1. Oil mist filter element 1. Check the vacuum system / oil mist
. malfunction. filter.
Oil in gas . e N
20 Sy T 553 8 A U TN R G 5L g As
2. Damaged seal. 2. Check/replace the seal.
WHEARIN . NG s
1. Pressure transmitter 1. Replace the pressure transmitter.
malfunction. J A% 12 2 4
Abnormal | & 71&i% #s R 2. Make sure the set point has a sufficient
system 2. Small motor setting point. | margin.
01 pressure | HIZIHLIE sE D - B IR s e (B A R 8
control 3. Failure to open and close | 3. Press the reset button.
RGULE | IGV. =R DA
il e H TETF A IGV. 4. Press the reset button.
4. Pressure set point error. | #& & 7.

JEOE RAR .
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Table 13 Cause analysis and treatment of abnormalities ( Continued )

K 13 REAZHER ST RAEE T (58

S}%N At;ngmality Cause analysis Treatnjgnt
o FHIG JE A 73 B Wb PRI
1. Pipeline leakage. 1. Check and repair/replace the pipeline.
EE R AN (RN ENEPUR NS
Low 2. Pressure gauge 2. Check and repair/replace the pressure gauge.
- discharge | damage. K& EATIE B e .
pressure | JEJJit2A0 o 3. Check and repair/replace the suction filter.
HSE /K | 3. Clogging of suction | 25 J5 #4715 BBl 5 e .
filter.
B e R AR ZE
1. Clogging of cooling 1. Clean the filter and remove foreign matters /
water pipeline. replace the pipeline.
AHKEEREEE o | HELES. ERFYEREE.
2. Low cooling water 2. Check the valve opening and pipe network
pressure. pressure.
REKEIAR - KA IR, ERE .
High 3. Clogging of the oil 3. Clean the filter and remove foreign matters /
pipeline. replace the pipeline.
temperature | | ... i e
23 | of ail cooler HHEES 7;2%%% o THHESS . LRV ETE. |
s . 4. Low oil pressure. 4. Check/Replace MOP and AOP filters and
R AIE A
R HEAL . check the pressure regulator.
< 5. Defective auxiliaries | f& £/ MOP, AOP i JE#:, AR,
of the lube oil system. 5. Check/Replace TCV/PCV/oil filter/oil strainer.
TR AR . 6. Check/Replace RTD; check the connection of
6. Defective RTD. the PLC RTD module.
P AL AR A R For A S I P A% SR A PLC #vif BHAS HRIE 1%
7. Defective cooler. 7. Check and repair/replace the cooler.
RHBEAR . For A A P B B 4
1. Check the rotation 1. Check if the rotation direction of MOP is
direction of MOP. correct.
K MOP Jie#% 77 [ o N MOP Jie# J7 [r) & 75 1R
2. Entrance of foreign 2. Check and clean/replace MOP; replace MOP
Abnormal | matter into MOP. if necessary.
noise from | MOP BN %4, For 2 JE i Va4 s SE 4 MOP (W 221)
24 MOP 3. Entrance of gas into | 3. Check and repair the part from which the gas
MOP %4 | MOP. enters; replace MOP if necessary.
HHEEF | MOP RN A. K& R PR RIFRAL; S e MOP (4l ZEY) .

4. Deformed or
damaged MOP shaft.
MOP #ili & A48 T 852
G

4. Replace MOP.
4 MOP.
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Table 13 Cause analysis and treatment of abnormalities ( Continued )

R 13 REAZHER ST REE T (5

S/N | Abnormality Cause analysis Treatment

Fa | RHEIR JE A 7 Hr AEFTTE
1. No I/A supply. 1. Check if the I/A supply valve is shut off;
AL A . check the I/A supply pressure.
2. Defective positioner. | ffiik /A S5 EPIVIBI S T: BN VA BER &
ENLAEA R . 7o
3. Pneumatic actuator 2. Check if there is any foreign matter in the

Unstable malfunction. instrument air source; correct it according to

BOV 75 AL Bh 3 B 5hE the change of the operating range.

25 | movement | %, AR SIR N2 TR 45 ARHE 12 A
BOV #zAs AT IZE «

FaE 3. Check if the I/A contains any foreign
matter (the air flow path is blocked);
check/replace the spring of the drive
mechanism.

BN UA BN (CREgHEZE ) A/ S 4o
IR AR
1. Touch panel operation | 1. Check and modify the HMI program.
error. K i HMI R 7 5 1824
e R AR A R 2. Adjust the brightness of the touch panel
2. Dark screen of the and replace the touch panel when it is
touch panel. defective.
i 5 1 TELT S o W RS RE, AN R .
Abnormal | 3.Operation switch error. | 3. Check the contact connection and replace
26 | control panel | #/E R4 1% defective switches.
EHIR R | 4. Abnormal air WA RUERE, JFOREA RN B
conditioner fan (noise, 4. Replace the fan.
shutdown). TR o
A NERE (%, {5 | 5. Check cable connection and replace
1. defective cable.
5. Relay error. TN ZEERE, A RN B k.
Ik FLAREE IR o
1. Abnormal card (relay | 1. Replace the card.
pLC failure, defective card). iR SR
KRE (4kH2SHEE. £ | 2. Check the card specification and replace
component
27 | malfunction AR, the card.
o 2. Card insertion error. | B\ RHK 5 H#H .
PLC ZifF joon
o RAEANE R 3. Check the program and power supply.

3. The entire PLC is not
started.

FAAFE P A HLJR
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Table 13 Cause analysis and treatment of abnormalities ( Continued )

R 13 REAZHER ST REE T (5

S/N | Abnormality Cause analysis Treatment
FFs5 | REAR JE A 7 Hr AEFTTE
A PLC K J3 3l
4. Abnormal 4. Check the communication protocol and
communication. wiring.
WBERE . TGRS BN R ZR IS
27 5. Abnormal time display. | 5. Replace the mercury battery.

RN CTRT 712
6. The program is
deleted.
FEFPAPIBS o

B R Bt
6. Replace the backup battery.
By i
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