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1 Purpose

=iy

This System is hereby formulated to guarantee comprehensive and systematic operation of the
rotating equipment.

NPRUEREZN B AL T 2 [ v RGIFHEATIRAS, Rphil 1T A B

2 Scope of Application
ERYEE

This System is applicable to condition monitoring management:of rotating equipment of the
Company.

Al P38 T2 7] e w0 e 4% AR W R

3 Terms and Definitions

ARIEFNE X

Rotating equipment: refers to motor, generator, steam turbine, centrifugal .compressor, screw
compressor, centrifugal pump, fan and other rotating machineries.
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4 Management Responsibilities

ETREE

4.1 Specified administrative authority
PROEIEERI]

4.1.1 The Equipment Management Dept. is the specified administrative authority for rotating
equipment condition monitoring, which shall be responsible for formulating (revising) the
rotating equipment condition monitoring management system and guiding all departments to
implement the system.

WU S ) 582 e s B RS I A3 EVE BEER ], A5t () 1T sl i IR I I 2R
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4.1.2 Be responsible for organizing and coordinating the installation, maintenance, update,
parts declaration and technical training of the online condition monitoring system.

DIt HA IRALOIRE M ARG e 4. . Bk AR EARE I

4.2 Coordinated management departments

HhEEIEER]

The IT department is responsible for the function realization and daily maintenance of the
network part of the online condition monitoring system for ‘rotating equipment. 5 2.5 £ 5 41 7
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4.3 Executive departments

HITER

4.3.1 The operation department, as the executive department for rotating equipment condition

monitoring shall be responsible for the daily condition monitoring:ofirotating equipment.
IBATHB N B A RS B A AT BT, A DUl e i) e RSl A

4.3.2 The Instrument Control, Dept. 'shall be-responsible for the function realization, daily

maintenance, parts declaration,-repair‘and commissioning of the online condition monitoring

system of rotating equipment.

AR IR T 3 S A AEZORS I R GG DR SEI . H W 4Edr . BofF i, 4EfzA
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5 Management Content
EEANR

5.1 Testing instruments and methods
ML ER . F5P&

5.1.1 The vibration measuring instruments, methods, measuring point arrangement and
evaluation criteria are shown in Appendix 1.

PRI EACES . J7ik DA B VF R R 1.

5.1.2 Refer to vibration monitoring for temperature measuring instruments, methods and
measuring point arrangement. The Evaluation criteria shall be based on bearing, lubrication
type and data attached to the equipment. For the forced lubrication system, the temperature
rise of bearing oil is recommended not to exceed 28 °C and the bearing metal temperature
shall be less than 93 °C; For the oil ring lubrication or splash lubrication system, the
temperature rise of oil bath is recommended not to exceed 39 °C (or the oil bath temperature
shall be lower than 82 °C).
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5.1.3 All departments, under the unified organization and coordination of the Equipment
Management Dept., shall be equipped with vibration and temperature measuring instruments
and offline data acquisition and analysis instruments.
FAIHENIE) /18 g — AL T RCE RS IR AR B A KA 7 T

5.1.4 The pumps set with such vibration sensors and temperature sensors as eddy current
and acceleration ones can be directly monitored by the,instrument or online monitoring system.
The online condition monitoring system-or! offline data acquisition and analysis instruments
used by special care pumpsshall'be analyzed and diagnosed for vibration.

X LA Wi INIE PSS R Al A% s A I AR AR O, AT B I GR B AR 2 M R G A T
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5.2 Rotating equipment monitoring

g &

5.2.1 Technicians shall monitor.the rotating equipment at least once a month, and upload the
monitoring data of that month to.the EM'system before the 2nd of the following month, and the

interval between the two monitoring shall not be more than 40 days.

BB ERAE A H e sl e 20 I — I, IR T B ISR B3 EM RS HOR A i
AR RN s =AM — K, FET 0 2 HET A2 5 10 I BE 3 EM 550, 19 I D 1 T B
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5.2.2 The rotating equipment shall ‘be.‘mainly, monitored for such operating parameters as
vibration and maximum temperature of the bearing.

BB B W N 2 B FE ORI AL (RS« e R RIS AT B

5.2.3 The operators of all departments shall register the monitoring results in the EM system
on a daily basis. (In case of failure of the EM system, a written record shall be filled.in, covering
the time, monitor, device name, tag No., monitoring value and unit, and the record shall be kept
for one year).

FBTTHERAE A HR IR S RAE EM RGiuEhds G EM Raills, TIHES ALK, kN
AEFERE L WA FELK, A58 WIEUE . 25, dxkORF ).

5.2.4 The equipment maintenance department shall monitor the rotating equipment at least
twice a month, including vibration and frequency spectrum. The interval between the two
monitoring shall be controlled at about 15 days, and the monitoring results shall be recorded
and saved in the pump group monitoring system.

WARE IR H X He s v s 220 W 2 O, WO N S EAERS . SRS, 2 U DR ) R I 1 4 )
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5.2.5 Vibration and temperature monitoring is not required for special rotating equipment such
as reciprocating compressors.

FERFE SN B A SN R RFIRS) . IR R AE R,

5.2.6 The daily monitoring management procedures of rotating equipment shall be
implemented in case of vibration, excessive temperature or other abnormalities during the
monitoring process of rotating equipment.

RN A& I AR LIRS iR B EEAR B 3 R R, PAT e ahise & H W e AR e

5.2.7 The Equipment Management Dept. shall organize to'monitor and diagnose the rotating
equipment with complicated problems.

WUtk E) 3358 171 57 20 2000 17 1 S22 TN ) e shafe e dE AT e D2 i

5.3 Online condition monitoring system
RSN RS

5.3.1 The online condition monitoring system includes the .online'.condition monitoring and
fault analysis system of large compressors_and the -condition ‘monitoring and fault analysis
system of pump groups.

FELRS I R G 3E: KRWUH AR S i REE . AR U BB 73 i R 4
5.3.2 The online condition monitoring management personnel include the online condition
monitoring professional of the Equipment Management Dept. and the equipment management
personnel of the operation department with an online condition monitoring system.
FEACRA I BN A4 HUBE T ZORAS B U2l A SR e AR 2R S I R ez
ITHR R E TN .

5.3.3 The online condition monitoring ‘management "personnel shall check the system
operation condition every working day and timely organize to deal with any abnormality.
FELIRZS WL BN 52 SRR TAE H B RGBT 160, SN H LU 3 57 5 jh)

5.3.4 The management personnel shall analyze the process of startup and shutdown through
the online condition monitoring system, judge in time in case of any abnormality, and guide the
startup and shutdown operations.

BN 51 NOR] FAE SOIRES Wl 38 S0t % G2 R AT 20 e \ B 5 B ISP 48 5 4 4244
5.3.5 The server of the online condition monitoring system is dedicated to the running
condition monitoring, and the management personnel shall not quit the monitoring software at
will or carry out irrelevant operations.

FELIRZS WL R G IR S5 & A IR T Is ARSI B & A, A RN SN R H s I,
BT T KR AR

5.3.6 The condition monitoring management personnel of the Equipment Management Dept.
shall analyze the condition monitoring situation of the special care equipment every month and
report the monitoring situation at the monthly evaluation meeting.
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5.3.7 The Instrument Control Dept. shall be responsible for providing the instrument signal to

the input end of the online condition monitoring system of rotating equipment, for the safety
isolation with interlocking signals and for the establishment of field sensor bit No., wiring and
measuring point arrangement of vibration instruments.

BCRAE A T IR BCRAE 5 B s & AR LRSI R GE R N s ST R B 5 1) 22 4
B MOOT@SLII IR T . B SRR S B A

6 Inspection and Supervision

KESKE

The Equipment Management Dept. shall be responsible for the supervision, inspection and
assessment of the implementation of rotating equipment condition monitoring.

WU 733508 5 510 e 3 B RS ME DA T 5 DL BEAT B B AS BT 5 4% .

7 Associated Procedures and Records

REKIEFFAICR

7.1 Associated procedures

REKTEFF

7.1.1 Daily Monitoring Management Procedures of Rotating.Equipment
(HYBN-T2-07-0018-2024-2)

e A IR E AR HYBN=T2-07-0018-2024-2

7.1.2 Online Condition Monitoring:System Management Procedures
(HYBN-T2-07-0019-2024-2)

ELRA RN RS EHAEF  HYBN-T2-07-0019-2024-2

7.2 Associated records

KEXICR

Pump condition monitoring table (HYBN-T6-07-0067-001-2018)
PUZEIRASMEMEE  HYBN-T6-07-0067-001-2018

8 Supplementary Rules
Bl

8.1 This System is under the jurisdiction of Equipment Management Dept.
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8.2 This System is drafted by Equipment Management Dept.

AR BERSRLER T HUEh 7038

8.3 Equipment Management Dept. is responsible for the interpretation of this System.

S 11 FEE AR LR LB 0 B8 9

8.4 Reuvision, preparation and approval of this System are shown in Table 1:

AR 1] PR A S ot AR o b 15 V0 LR 1

Table 1 Revision, preparation and approval of document

R A SRR G A S LB O
Li Tao Zhao Tingyun Xu Ye Chen Liancai
2 2024-04-01 \ _ P .
ERG RS = G i
Revision Issued date Prepared by Reviewed by | Authorized by | Approved by
JRA A H EILIDN HRZA HEA fEAEA

9 Appendices
B4

Appendix 1 The vibration ‘'measuring-instruments, methods, measuring point arrangement

and evaluation criteria

BEfE 1 IRBDIEAXES . Jrik. WA B AT E AR
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Appendix 1 The vibration measuring instruments, methods, measuring point arrangement
and evaluation criteria

B 1 R EACES . Jrk. DA BAIVE S bR .

The criteria are applicable to the field measurement and evaluation of vibration intensity of
rotating equipment with a rotating speed of 600~12000r/min.

AAREIE F T 4% 18 4 600~12000r/min Jie % & & 4R 30 24 R A I &2 597 7€ .

1 Measuring instrument

A s

1.1 Measuring instruments consisting of a sensor, a filter.amplifier, an indicator and a power
supply are generally used, and other instruments by which.the same results can be obtained
are permitted.

R ER A RS IR BOR R R s A AL B AR A S R, Fo VR R RE IS R RE 4
SR AR o

1.2 The filter amplifier of the measuring instrument shall be designed with a band pass
frequency of 10Hz~1000Hz, with the allowable deviation being 10% of the indicated value.
DN 8 P TR 2% (AT B AN 2N 10HZz~1000HZ, & 7o VF{ 25N 3R /R B 1£10% .

1.3 The maximum linear response of the vibration-velocity..of the sensor shall be at least 3
times the full-range vibration velocity in'the sensing direction, and the lateral sensitivity of the
sensor shall be less than 10%.

A IR ERAIR B R M 82 ) i KA 28 /0 O 2 7 1) i B AR AR BB B %, A R A n) R A
RN T 10%.

1.4 The direct-reading instrument shall be capable of indicating or recording the RMS of the
vibration velocity.

BB A B RE TR 78 BC AR B B 38 AR

1.5 The measuring instrument shall be.powered by battery as far as possible.

B AN SRR AT E SR F Fth Ay FLR R B

1.6 The measuring instrument shall be calibrated regularly to ensure reliable measurement
results.

I AY SR e IR, ORUE AT AT SE I E 45 R .

2 Measurement method

&7

The RMS of the vibration velocity measured on‘the casing surface and with a frequency with
the range of 10Hz~1000Hz shall be used as the measuring parameter to characterize the
Equipment Management vibration state, and the maximum value measured at the specified
point in the specified direction used as the vibration intensity of the machine.

FENLFERHIAF T SFEAE 10HZ~1000HZ i il A 3R 31155 5 1) 35 77 iRAE 9 RAEAURAR SR A5
MBS, AERE RO E B &7 1) b DA ) s RAB A B S IR B Z B

3 Measuring point arrangement

I A
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Measuring points are generally arranged on each main bearing or bearing seat, and
measurement is carried out at three measuring points in radial (2 measuring points) and axial
(1 measuring point) directions. For machines installed vertically or obliquely, the measuring
points should be arranged at the position where the maximum vibration reading can be
obtained or at the specified position, and the measuring point position and the measured value
should be recorded together. The location of measuring points shall be fixed and generally
marked clearly. Machine guard, cover and other parts are not suitable for measuring points. il
R B AR — E AR AR b, FRER R (2 ANAED AR AN D AT T =AY
Mﬁiﬁﬁﬂioﬁ?iﬁiﬁﬁﬁ%mmﬁ,@ﬁﬁ@%ﬁ%ﬁﬁwﬁ%m&ﬁmuﬁiﬂi
MIRLE E, R A B A e — Hﬁﬁaﬂﬁﬁ g@%ﬁLﬂPW%ﬁﬁﬂ DIEES AN

RS E TN S| WOV3,

4 Evaluation criteria

TEE bt

4.1 Equipment categories: | — small rotating equipment with power oﬂeﬁs t%é'r\ﬁ? kW; Il —
medium rotating equipment with power of less than 300 J(\(\U]N ‘%ﬂér e rj\ptglﬂhg édwpment with
a rigid equipment-support system; \X&\ﬂf Jér\ge Wrotﬂtiﬁ\?; &qument with a flexible
equipment-support system. Nz = e

WD | —/PNEHL, 1SKWBLTR; 1T —rpBUEHL, 300kW BLF; HI— KAESEAL, Hlds—3C
FERGOINMEIRES: IV — KL, P& — SCHERGNRIEIRE .

4.2 Intensity rating:

FUEVESE «

4.21 Table 2 shows the vibration intensity rating.

IRBNFUE VP E SF R WK 2
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4.2.2 Zoning criteria: Zone A — the condition that the newly delivered machine can reach or
excellent condition; Zone B — the condition where the machine can be running for a long time or
qualified condition; Zone C — the condition where the machine can be running for a short time
but corresponding remedial measures must be taken or unqualified condition; Zone D —
unallowable condition.

S IXRRE: A X —H A AHE ] R a8 ROk B HRPRS B RORZS: B X —HLas Al LK WIs 1T B &%
R C X —HLas i rl RS AT (H b UR UM RANBER B A S H0IRES: D X — A REIRE

Table 2 Vibration intensity rating
® 2 RIPEVPEFLR

Range of vibration intensity Vibration intensity rating
PR Z L 3 RSN FUEVE € 5 )
Rati RMS of velocity limit
a(lr?]?nr;;]ge within the range (mm/s) | I " IV
ST mmis FE LG AR PR Pk B2
) $77 A6 mml/s
0.38
0.45 A A
0.71 A A
1.12
B
1.8
B
28
C B
45
C B
7.1
D Cc
11.2
D C
18
D
28
D
45
71
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