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—_ BEA Overview

1. FFR¥Ers Product features

ZA. ZE RIEHUITRER  RERAIREZEGRINS API6L10 tREEHIR (Gil. AUNXRASTUEAEOR) f
VDMA24297(8. HFE)NEERITHBRRARSENE LR, ZREEMRMAR  IRIRIERET | SERSRMEER | MEF MRS
K, IB1TAS | S5, RIENEFHR.

The ZA and ZE series petrochemical process pumps are single-stage, single-suction cantilever centrifugal pumps
designed by our company in compliance with API 610 (10th Edition: Centrifugal Pumps for Oil, Petrochemical and Natural
Gas Industries) and VDMA 24297 (Light and Medium Class) standards. These pumps feature superior performance, excellent
cavitation resistance, high efficiency and load-bearing capacity, extended mechanical seals and bearing life, reliable
operation, innovative structure, and easy maintenance.

AREGHIE T2 BEPRAARIR , (RESERATRIN , PIHEEEEMEIERIRIR.

This pump is suitable for transporting clean or particulate-containing liquids, low-temperature or high-temperature
liquids, neutral or corrosive liquids.

FERT
Mainly applied to :

>iET . AEEET, EINTT, ENTTJIAHRETE,

»Refinery, petrochemical industry, coal processing industry, aluminum processing industry, and cryogenic engineering.

»ETl, SR, R, Bl FIEERET L,

»Chemical industry, papermaking, pulp industry, sugar industry, and general process industries.
>R, KR, Water supply plant, seawater desalination plant.

>HBEFIZSSIET RS, Heating and air conditioning systems.

> KRB, Power plant.

>INE(RIFTFE. Environmental engineering.

>R S ETEs, Ships and offshore industries, etc.

2. BISRYAERNE X Composition and meaning of models

ZA25-200A

ZA---mmmmmmmeeees OBECTITIZMER (Z 828 B B8 ;Y lm; N &30% ;) ik ; C: 455k
7K ;W :757K ) Pump for petrochemical process flow (Z: light-duty; E: heavy-duty; Y: oil product; N:
brine; J: alkali solution; C: water supply/drainage; W: wastewater)

LT RHMOBR Outlet diameter of pump ( 25mm)
0|0 —— M3 E1E impeller diameter ( 200mm )
S MRS (A-D) , HEIIENREL , IAFELL A, B, C3kZFEas Impeller code (A-D),

number of impeller cuts, sequence represented by A, B, C




3. 2% 1T/R)Usage parameters (design points)

»[4& ( Caliber) DN : 25-450mm ;

>7meE (Flow) Q: 0-2600m3/h ;

>1772 (Head ) H: 3-300m ;

» TYEEH ( Working pressure ) P : 13.5MPa ;

> T{ERE (Working temperature ) T : -80°C~+450°C,

4. HHEAR Transport medium

1) ZEEIIRENGES. 158, thEFIESS T ERFIEY1ES. Inorganic acids and organic acids such as sulfuric acid, nitric acid,

hydrochloric acid, and phosphoric acid in various temperatures and concentrations.

Q)ZMEEIIRENS SN, BERINEIRIL AR, Alkaline solutions such as sodium hydroxide and sodium carbonate at various
temperatures and concentrations.

(3)ZFhEhiam, Various salt solutions.

GBFRSEEMC IR , BTWEY. HeaEmErIRRFI=R. Various liquid petrochemical products, organic compounds,
and other corrosive raw materials and products.

—. SIS TFRIE

Structural Characteristics and Working Principle

ZEF4FE Structural characteristics

(LGZ BFREENL. BIRBEURIER. 2RV IREREEN-80°C~ +450°C , &EEAESIE 13.5MPa , SfEAEERET 175°ChT ,
RRAKFROSIE | LIERIZAKS 48T ERVE R R A iR R &R,

(1) The GZ series pumps belong to horizontal single-suction centrifugal process pumps. The temperature range of this pump
series is-80°C to +450°C, with a maximum operating pressure of 13.5 MPa. When the operating temperature exceeds 175°C,
the pump adopts a horizontal central support structure to minimize deformation and displacement caused by thermal
expansion and contraction.

(2)GZ BUipiEaR |, ARIERE T ESRAYAHIESA | 3R, M — AR A TRUERAHREIECEES | KAY8E 7SR A,

(2) The GZ-type process pump ensures maintenance conditions required by process industries. Its bearings, shaft seals, and
impeller form a single rotor assembly that allows rapid disassembly or assembly, significantly reducing downtime.

CIHREMIAR. $Fst. FR=Hh, THEES AT, SOBSHNE , DTHEEE. 8. BERNE HORETE
T,

(3) The impeller can be classified into three types: closed, semi-open, and open. It is capable of conveying clean media
containing particles and small amounts of gas, as well as high-temperature, low-temperature, and highly corrosive media.
The impeller is equipped with balance holes to counterbalance axial forces.

(4HERE (IERR ) MIRBEFN—IF , EWLEREREE N RinEIXRETREE | s MEEa A Rk IERE | 7K



REENE VRS REERSE SEENFRAKEERT 66°C LIRKEAEYIEERT 150°ChRtA. M= REERE |
EEXERNRTLIBNREESSECRERIR. RINHENEL G1/2" —RAERS N, RIRHOEL G1/2" ERE L7, FSHEA
Bk Gl/2" —RAERE LT, HOESL G1/2" RE .

(4) The shaft seal chamber (stuffing box) and pump cover are cast as a single unit, capable of accommodating packing seals
as well as single-end and double-end mechanical seals. An optional water-cooling jacket is cast around the shaft seal
chamber, which must be installed under specific conditions: when the transported medium is water with temperatures
exceeding 66°C, or when hydrocarbon temperatures surpass 150°C. For thermal insulation requirements, low-pressure steam
or other insulating fluids can be circulated within the jacket. The liquid inlet fitting G1/2 "is typically located below the pump
cover, while the outlet fitting G1/2" is positioned above it. Similarly, the steam inlet fitting G1/2 "is generally situated above
the pump cover, with the outlet fitting G1/2" positioned below.

(SR EBRARIAHZAEBIGHE , RRE —EERRMETIRESN S RRIEDTAE |, MAKBRRANESE , HEES.
ERIMRESEEEERA  ATRRE (T<120°C) |, EANEAXEERED (T=120°C ~260°C ) FIZKLAD ( T=260°C~450°C) , H
XUES IS AL /91&E FBANZK B K ERERTIBIX

(5) The bearing housing features a large oil reservoir for lubrication, equipped with one set of radial bearings and two sets of
back-to-back thrust ball bearings. The bearings utilize oil F8 ring lubrication with moderate oil flow rates. The outer surface of
the housing is cast with heat dissipation fins, supporting air cooling (T<120°C), fan cooling (T=120°C-260°C), or water

cooling (T=260°C-450°C). Fan cooling proves particularly suitable for regions with poor water quality or limited water supply.

(6) 2RV ERXEREAT , NEHEAMEENMNE , SRMERKQANT , RRBKHEINFEKSKE,

(6) When the pump bearing is cooled by a fan, the fan replaces the dust shield. When the pump shaft is water-cooled, a
water-cooling jacket is cast around the radial ball bearings.

(757 R RS SRER G Ao E2 | HRE4HAREEEAIPNFL | BRRTLABDLE R SSAIKDEN |, XAJLARSIEtRE. SiEEL—REAT , B
ERERRISIE(FA. RERmAIMERETENE , FEIBEEEHMENERIISA , PHLEAEENHELL,

(7) The bearing housing is equipped with iron or copper dust shields at both ends, extending into the inner bore of the
bearing gland. These shields serve dual purposes: preventing dust and moisture ingress while also stopping oil leakage. In
the event of a bearing cover rupture, they provide structural support. The dust shield near the pump end incorporates a fan
mechanism that simultaneously cools the shaft seal, effectively preventing heat transfer to the bearing assembly.

(8)ZR SR AR BRI F/IERRTT | oo AT« M=/ NaYdieE. REAREAR.

(8) An elastic coupling is used as the connecting element between the pump and the driver, which can compensate for small
axial, radial, and angular displacements.



2. ZRJE Flowchart

1. R{K Pump body 2. ME Impeller 3. ;& Pump cover 4. HHEFEERE  Bearing housing components
5. #H Shaft 6. ZEIIEM4 Sealing components 7. ZIHER Sealing ring 8, MHEIEE Impeller nut

A1/ |

T

v/

3. MIERNERAS Pipeline system for process pumps

B EIRAIIIAT API610 RESHR (A, AUMRRSTUASEOR) @iHRE, RETRRME 55, HREEks
EEETAH , BEEETEHAS | USSR NSRENN RN , RAIRSTRE. SXEHRNSIIREN | R, WRERR
IRSZRER 7 0.3~ 0.6m3/h ; BEIEEEI4 0.06m3/h, BENhERIRERATRSHHE , RIMESSIRR | B
YRR 0.3 ~0.6m3/h , ENEEIYERTEA 0.06m3/h , ENETEHEEN 0.1MPa , BRI SBNRFSANE ; BET
SN | RIS TSMLEN 0.175-0.2MPa.

All piping systems comply with the design standards specified in API610 Standard, 10th Edition "Centrifugal Pumps for
Petroleum, Petrochemical, and Natural Gas Industries." Depending on operating conditions, pump covers, bearing frames,
and pump body supports may be cooled, while sealing gland covers can undergo backside quenching. When handling
media prone to crystallization or solidification, pump bodies and covers require thermal insulation. Cooling water flow rates
are specified as follows: 0.3-0.6 m3/h for pump covers, bearing frames, and pump body supports; 0.06 m3/h for sealing gland
quenching. Sealing flushing protocols are determined based on specific conditions. For externally supplied flushing fluids,
mechanical seal flushing fluid should maintain 0.3-0.6 m3/h flow rate with packing seal flushing fluid at 0.06 m3/h, operating
at a pressure 0.1 MPa above the sealing chamber pressure (specific values will be provided by our facility). For volatile media,

the pressure must exceed vaporization pressure by 0.175-0.2 MPa.



4. API682 FERMHERESIVERENS Introduction to Standard Solutions for
Common API682 Flushing Pipeline Systems

PLAN 01 5% ( Rims@EmBEA%E ) (Single-end self-flushing)

PLAN 02 5% ( EELAMH#% ) (Sleeve cooling with heating)

PLAN 11 5% ( B/4i%k ) ( Self-rinsing )

PLAN 13 5% ( mEd%k ) ( Back flush)

PLAN 14 5% ( IE+x&[EL%% ) (Forward and reverse flushing)

PLAN 21 752 ( FRARIBHSE ) (Cooled self-flushing)

PLAN 23 5% ( mE@AERIRENTE ) (Internal irrigation with looped sleeve )

PLAN 31 5% ( wEBKoBesiE% ) ( Self-flushing with suspension separator )

PLAN 32 5% (4h%i%% ) ( External irrigation )

PLAN 41 5 ( wEBKoBes. AR ) ( Self-cleaning with suspension separator and heat exchanger )
PLAN 52 5% ( oEE PHEAVEREAIVETT ) (Series sealing with unpressurized buffer tank)

PLAN 53A A% ( BEEZHRAONIREZE ) Double-face seal with pressure-sealed liquid

PLAN 53B /522 ( s@8H1BEIAZEHRAVNIRTEIZET ) (Bidirectional sealing of forced circulation sealing fluid)
PLAN 53C A% ( HIEEEAINIREZES ) (Dual-end face sealing with booster tank)

PLAN 54 /52 ( SRS | ZERpimE st ) (Bidirectional sealing with externally introduced sealing fluid)

v Vv Vv YV Vv VYV Vv V¥V ¥V ¥V VY Vv ¥V VY V VY

PLAN 62 /522 ( Jhdikakandth LB EEERREASEH ) (External flushing or rapid cooling to prevent accumulation of solid
particles on the sealing surface)

> PLAN 65 5z ( miFFRAFRNEZHER ) (Using a float level switch to measure seal leakage rate)

PLAN 72 5% ( XHARERS BT ZIEAN AR TS%3T ) Series dry gas seal for volatile media using isolated nitrogen
PLAN 74 5% ( WimET5%%] ) (Bi-face dry gas seal)

PLAN 75 5% ( BFAZIEANRBIEE 523 ) (For series dry gas seals used in non-volatile media)

YV V V VY

PLAN 76 5 ( K55 IS IEBE 52535 ) ( Series dry gas seal with external sealing gas introduction )

5. lE455a) Rotation direction

MIRehimE | RSeS| IEARERN AT AR SRS ek,

From the driving end perspective, the pump rotates clockwise; if special requirements are specified, our company can design
it to rotate counterclockwise.



=. 4gESEER Performance parameter table

ENESL1ER Rated speed n=2900r/min

ENEs%1®R Rated speed n=1450r/min

WEFR | ne | we | waees BALIhE KW WE | B | WRES | EERKW
B 5 Impeller
Model configurat Bearing ELE Proportion Bearing ECE Proportion
: Q H . Q H .
lon housing housing
m3/h number 1 1.35 1.84 m3/h number 1 1.35 1.84
A 12 50 5.5 7.5 11 6 12.5 1.1 1.1 1.5
B 10 42 4 55 7.5 5 10 11 1.1 11
25-200 C 9 36 25 3 4 5.5 4.5 8.5 25 1.1 1.1 1.1
D 7.5 28 2.2 3 4 4 6.5 11 1.1 11
E 5 16 1.5 1.5 2.2 2.5 4 11 11 11
A 16 72 11 15 22 8.1 17.7 1.5 2.2 3
B 14 62 11 15 18.5 7 15.6 1.5 2.2
25-250 40 30
C 13 42 7.5 11 15 6.5 10.9 1.5 2.2 2.2
D 11 24 5.5 7.5 11 5.5 6.2 1.1 11 1.5
A 20 120 30 37 55 10 32 5.5 7.5 7.5
B 18 113 30 37 45 9 29 5.5 7.5
C 17 99 22 30 37 8 24 5.5 5.5
25-315 40 40
D 15 84 18.5 30 37 7 22 4 5.5
E 14 76 15 22 30 7 19 2.2 3 4
F 13 60 11 15 22 6 15 2.2 2.2 3
A 28 32 5.5 7.5 11 14 8 1.1 11 1.5
B 25 28 5.5 7.5 11 13 7 1.1 11 1.5
40-160 30 30
C 21 22 4 5.5 5.5 11 5 1.1 11 1.1
D 20 16 2.2 3 4 9 4 1.1 11 1.1
A 27 54 11 15 18.5 14 13 1.5 2.2 3
B 26 47 7.5 11 15 12 12.5 1.5 1.5 2.2
40-200 30 30
C 21 38 5.5 7.5 11 11 9 1.1 1.1 1.5
D 18 20 4 5.5 7.5 9 7 1.1 1.1 1.1
A 32 77 18.5 22 30 16 19 3 4 55
B 30 72 15 18.5 30 15 18 2.2 3 4
40-250 40 30
C 25 60 11 15 18.5 12 15 1.5 2.2 3
D 21 47 7.5 11 15 10 11 1.1 1.5 2.2
A 42 113 37 45 75 21 29 5.5 7.5 11
B 40 105 30 45 55 20 26 5.5 7.5 11
40-315 40 40
C 34 82 22 30 45 17 20 4 5.5 7.5
D 29 64 22 30 45 14 15 4 5.5 7.5
A 43 157 55 75 110 15 37 7.5 11 18.5
40-400 B 40 137 50 45 55 90 20 32 40 7.5 11 18.5
C 38 112 37 45 75 19 28 5.5 7.5 15




D 36 92 30 37 55 18 20 4 5.5 11
A 50 35 11 15 15 25 8 15 2.2 2.2
B 45 28 7.5 11 15 22 7 11 1.5 2.2
50-160 40 30
C 38 22 5.5 7.5 11 19 5 11 1.1 15
D 30 18 3 4 5.5 16 11 |11 11
A 62 52 18.5 22 30 30 13 3 3 4
B 52 45 15 18.5 22 25 12 2.2 3 4
50-200 40 30
C 49 37 11 15 18.5 25 9 1.5 2.2 3
D 43 28 7.5 11 15 20 7 1.1 1.5 2.2
A 70 82 30 37 55 35 20 4 5.5 7.5
B 65 75 30 37 45 32 18 4 5.5 7.5
50-250 40 40
C 50 60 22 30 37 30 15 3 4 55
D 45 45 15 18.5 22 26 11 2.2 3 3
A 84 118 55 75 110 44 28 11 11 15
B 80 100 45 75 90 40 24 7.5 11 15
50-315 50 40
C 70 78 30 45 55 35 19 55 7.5 11
D 50 54 22 30 37 30 14 3 4 55
A 82 194 110 160 41 48 15 22 30
B 78 175 90 132 160 39 43 15 18.5 22
50-400 50 40
C 70 140 75 90 132 35 34 11 15 18.5
D 60 102 45 75 90 30 25 7.5 11 15
A 93 248 132 46.5 62 22 30 45
B 87 233 132 43.5 58 22 30 45
50-450 60
C 75 195 110 132 39 48 15 22 37
D 56 141 55 75 110 28 35 11 15 22
A 90 34 15 18.5 30 47 8 2.2 3 4
B 85 28 11 15 18.5 42 7 2.2 2.2 3
80-160 40 40
C 75 21 11 11 15 38 5.5 15 2.2 2.2
D 66 16 5.5 7.5 11 34 4 11 1.1 15
A 104 54 30 37 45 51 13.5 4 5.5 7.5
B 95 48 22 30 37 47 12 3 4 55
80-200 40 30
C 83 38 15 22 30 41 9.5 2.2 3 4
D 70 32 11 15 22 36 7.5 1.5 2.2 3
A 127 82 45 75 90 64 20 7.5 11 15
B 120 76 45 55 75 60 19 7.5 7.5 11
80-250 40 40
C 105 59 30 45 55 52 14.5 4 5.5 7.5
D 87 45 22 30 37 46 11 3 4 5.5
A 141 127 90 160 70 33 15 18.5 22
80-315 B 135 121 40 75 160 66 30 40 11 15 22
C 115 97 55 75 56 24 11 11 15
D 90 74 37 45 75 45 18 55 7.5 11
A 171 187 160 85 46 22 30 45
80-400 B 159 170 50 160 80 42 40 18.5 30 37
C 135 130 90 132 65 33 15 18.5 30




D 116 95 75 90 132 53 25 11 15 18.5
A 206 238 103 59.5 37 45 55
B 196 221 98 55.5 30 37 45
80-450 60
C 175 185 87 46 22 30 37
D 140 129 110 132 70 32 18.5 30 37
A 162 29 22 30 37 81 7.2 3 4 5.5
B 150 24 15 22 30 73 6 2.2 3 4
100-160 40 40
C 130 17 11 15 18.5 63 4.3 15 2.2 3
D 110 12 7.5 11 15 55 3 11 1.5 2.2
A 193 50 45 55 75 95 12.5 55 7.5 11
B 180 44 37 45 75 90 10.5 55 7.5 11
100-200 40 40
C 155 35 30 37 45 80 8.5 4 5.5 7.5
D 135 26 18.5 30 37 70 6 3 3 4
A 230 79 75 90 115 20 11 15 18.5
B 218 73 75 90 118 18 11 11 15
100-250 40 40
C 190 58 45 75 90 100 14 7.5 11 11
D 170 44 37 45 75 90 10 5.5 7.5 7.5
A 250 126 132 125 31 18.5 30 37
B 240 120 132 160 119 29 18.5 22 30
100-315 50 40
C 203 97 90 132 160 104 24 15 18.5 22
D 170 71 75 75 10 86 17.5 11 11 15
A 300 194 150 48 37 45 75
B 290 180 145 44 30 45 55
100-400 60 50
C 260 145 130 36 22 30 45
D 224 105 110 160 115 26 15 22 30
A 327 258 160 64 55 75 90
B 307 241 150 60 45 55 75
100-450 60 60
C 260 200 130 50 37 45 55
D 200 145 160 100 36 22 30 37
A 180 75 75 90 110
B 167 68 55 75 110
100-500 60
C 142 53 37 55 75
D 120 42 30 37 55
A 320 44 55 75 160 11 7.5 11 15
B 300 39 45 75 90 152 9.5 7.5 11 15
150-200 60 40
C 265 30 37 45 75 140 7 55 7.5 11
D 220 23 22 30 45 123 5 3 4 5.5
A 390 74 110 160 195 18.5 15 22 30
150-250 B 360 32 90 110 160 180 16 40 15 18.5 22
C 320 46 75 90 110 160 11.5 11 11 15
A 442 125 220 32.5 30 45 55
B 430 120 210 30 30 37 55
150-315 50
C 372 94 160 180 24 22 30 37
D 310 68 90 132 160 150 17 15 18.5 22




A 520 204 260 51 55 75 110
B 500 192 250 48 55 75 90
150-400 50
C 450 172 225 38 37 55 75
D 400 112 200 28 30 37 55
A 546 260 273 65
75 90 110
B 520 246 260 60
150-450 50
C 452 208 226 50 55 75 90
D 347 142 173 35 30 55 75
A 300 77 110 | 132 55
B 283 72 90 132 160
150-500 50
C 233 59 75 90 110
D 208 45 45 75 75
A 335 104 160
B 315 97 132
150-560 60
C 260 80 90 132 160
D 212 60 75 90 110
A 360 115
B 338 | 105.5
150-630 60
C 274 82 132 | 160
D 220 60 75 110 160
A 610 72 160 305 17.5 22 30 45
B 580 65 160 290 16 18.5 30 37
200-250 50 50
C 520 47 110 132 260 12 15 18.5 30
D 470 32 75 90 110 240 8 11 15 15
A 710 122 350 30 45 55 75
B 680 114 340 29 37 55 75
200-315 60 50
C 600 87 300 22 30 37 55
D 480 65 132 250 15 18.5 22 30
A 850 203 426 50 90 110 160
B 830 150 410 47 75 110 132
200-400 70 50
C 750 145 370 36.5 55 75 110
D 670 106 332 27 45 55 75
A 495 84
B 470 79 160
200-500 60
C 400 63 110 | 160
D 330 48 75 90 132
A 540 105
B 510 98
200-560 70
C 440 81 160
D 350 62 110 | 132
A 580 132
B 550 125
200-630 70
C 468 100
D 372 75 132




A 545 27 55 75 110
B 528 25 55 75 90
250-315 50
C 480 19 37 55 75
D 434 13 30 37 45
A 660 49 132 | 160
B 630 46 110 | 160
250-400 60
C 565 36 75 110 160
D 500 24 55 75 90
A 800 82
B 770 76
250-500 70
C 700 58 160
D 630 42 110 | 160
A 860 106
B 830 98
250-560 70
C 760 78
D 665 57 160
A 855 128
B 816 119
250-630 85
C 720 96
D 625 71
A 1050 48
B 1010 45 160
300-400 60
C 900 34 132 | 160
D 780 26 90 132 160
A 1240 78
B 1170 75
300-500 70
C 1015 57
D 870 42 160
A 1340 104
B 1280 97
300-560 85
C 1140 77
D 950 56
A 1450 132
B 1375 125
300-630 85
C 1170 100
D 950 75
A 1870 74
B 1800 70
400-500 85
C 1520 52
D 1300 38
A 2040 98
B 1950 91
400-560 85
C 1760 74
D 1500 54
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A 2390 125
B 2280 117
400-630 100
C 1960 95
D 1610 70

M., RBRE. B, ERNEBADIZE Installation, Adjustment,
Pipelines, and Auxiliary Equipment of Pumps

1. ZEFIRES TE Pre-installation preparations

REZRNMFIANI RIS THERRERTMN , AR S F @17,

The quality of pump installation significantly impacts its operation and service life, thus requiring meticulous
installation and calibration procedures.

(1) SERREHEFIRIE ( FHEENESE | MIUSZIRTEIHNE) .

¢ EIRRTIERRMHAYINEMZFR SRS E S EEMIBR TARS. EEEEfLAIA/N, FERRY.
¢ RRIEMEIRTHIEER , RAVbERe A RATEE. BAI0E2155KW RIFERRe f LR ABEER.
¢ SEMTERE  FETRRETRE L.

& EIEEAIEHR , 1REz75%.

& EERYE L2, SFEESS : 1000,

& EEMTFE LR, 1RE275%.

(1) Foundation construction and alignment (This specification is for reference only; actual civil engineering data shall
prevail).

€ Based on the pump manufacturer's provided schematics and static/dynamic load data, determine the concrete grade for
the foundation, as well as the size, depth, and dimensions of anchor bolt holes.

€ The foundation shall be constructed according to the basic drawing dimensions of the pump, with reserved bolt holes for
pump footings. For motor power >155KW, the reserved bolt holes shall adopt an inverted conical shape.

& After the foundation has completely dried, clean the surface and reserved holes thoroughly.
€ Mark points around the reserved hole, with a marking density of >75%.
€ The surface shall be leveled on the base plane with a flatness of <5:1000.

€ Points are plotted on the base plane, with a plotting density of >75%.

(2) IRERIE : REIBERIZREN.
¢ TEREEBNEGET | REUITFIFAZEEM L.
¢ TABIREZANRSIEBIIFEIRERT , RMRABUTEERE
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a ) BE HHIRRE | RARERREMEREL
B ) RABERERERY | R —RIERE  AHAISINRRE  AES , BERIRFIEEEML
¢ ERREIEE
1. AI#e ;2. "is; 3. %, 4. RE
(2) Equipment handling: Equipment should be lifted and placed with care.
€ Under conditions permitting handling and lifting, the equipment can be successfully positioned onto the foundation.

€ When large equipment is restricted by transportation and lifting conditions, the following methods should be adopted
for handling:

a) Lay rollers on the ground and use a crane to hoist the equipment onto the rollers;

b) Use a rod lever to roll the rollers: after rolling a certain distance, install additional rollers in front of the equipment and
repeat the process until the equipment is positioned at the foundation.

€ Common transportation methods: 1.manual lifting; 2. Road transport; 3. Crane; 4. Roller conveyors

2. ZREVZ% Pump installation

(1) RzERIRENT , EFEHREEI/NTA |, ZIRAINIFENSL , ARREERE | SERRERESN TR | WAFERESE.

The pump shall be transported to the installation site. If the storage duration exceeds six months, it must be
disassembled and cleaned prior to installation, and the lubricating grease shall be replaced. If the storage duration does not
exceed six months, disassembly and cleaning are not required.

(2) iBPRIEEE_HRAYSYR | BREREE L |, BN EEBRGEREINIE , BEMARESRAENR. RELEEMETFLZER
hiti < ELAitSR FEFIEAESNEIRY > |, FFREEtNE L, FIVEIbRIEIE <ITESRSRPAREIP/N , RENE IKRECH >, HFRIERLNBRIREE
b 22 A T D,

Remove greasy contaminants from the base plate. Position the base on a foundation with sufficient structural strength
and rigidity to prevent resonance between the foundation and pump components. Construct the installation foundation
according to the provided foundation diagram (using pre-embedded channel steel) while reserving bolt holes for anchor
bolts. Fabricate anchor bolts (not specified in the order contract, as pump manufacturers do not provide them). The
foundation design must ensure smooth installation and disassembly of the pump.

(3) ARG EREERKERE |, RIFREREET. KFEERZEN Imm : 1000mm |, FRERBENRF LR T 78245 ~ 10mm,

Check the levelness of the base using a level; wedge iron may be used for leveling if necessary. The allowable levelness
tolerance is Imm per 1000mm, and the dimensional tolerance for reserved anchor screw holes is +5 to 10mm.

(4) KRR EREARNTSEA IR LR,

The cavity in the base and the hole of the anchor bolt are filled with cement.

(5) MRFEMEREMIEIRILIIRETIG , AEETRIHES , BFOEATE,

After the cement has dried, inspect whether the base and anchor bolt holes are loose. If qualified, tighten the anchor
bolts and recheck the levelness.

(6) IaEBHARSGEFR , KWERNRREE | EEAYEEESR |, MR REE.

Inspect the insulation class of the motor and disassemble for baking if necessary; verify the rotation direction of the
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motor, which should match the pump markings.

(7 ) iBEEREERISTRFE |, /KRN FBABIASFE , FHEKRMEBN LR REE EX,

Clean the support plane of the base, the plane of the pump feet and motor feet, and install the pump and motor onto
the base.

(8) BMsRZ AN RIF—ERERR | IEKRSETMP USRS —H ( TRER BRinEEIImEARERRLD , FEERMS
EEH RSB EM k.

Maintain a proper clearance between the couplings. Verify that the centerlines of the pump shaft and motor shaft are aligned
(adjust using thin shims at the pump or motor end to ensure concentricity, and inspect for any contact between the shafts).

(9) ELEEERI , RMNIRR LATRECSAKE., HiKRE. REKRTRE Q=0.5~1m3/h, £J3790.03 ~0.05MPa, IhE#X
B, IRAIKERK(E,

When installing the high-temperature pump, cooling water pipes and sealing liquid pipes should also be installed as
indicated on the pump. The cooling water flow rate Q ranges from 0.5 to 1 m3/h, with a pressure of 0.03 to 0.05 MPa. For
higher power capacities, a larger cooling water flow rate should be selected.

(10 ) #ZEEHAN XK 7 EBI=tERIEARAT , XA EHITIERAYES,
Follow the diagrams of the motor and XK series electrical control cabinet to properly connect the motor and control cabinet.
(11) XHEEREEMEIMRMFE | XV RHEEEINES |, WEEMRPHPE | WelgeREitRINE N Z2RPE.

Protective covers should be installed on rotating components, wiring boxes of motors should be sealed, cables should be
fitted with protective sleeves, and safety protective sleeves should be added to areas prone to leakage.

(12 ) L2 Installation instructions :

¢ RNLESE  EROKE. BR. RENAGHE , KRB AUEIPKAIIRK. RAvEOMNEOEENAERAMENTRIGEEN
O, BEBRT , HHOFERERNATRATHE OO,

¢ KIEEHEITNEEAER. RIVEBNEGECHIE  FARFERMKIHNEENE /NI FRINMER L | BRERES | ¥
ARE  FIRENERNRERESAKERN  BERAELERS LIFEEHRIMVKER.

& HEHER FREIEE  MRELRRBXHH R | LB BRI (2, SREREIHESIHORE | 1t
[N 2R AR S (BT )

¢ HOEMREAZERIRRENER  EORIVEMBEREOZED 1k, HEENEEL,

¢ PAFREERTRFONERES , NMERAENRITZmRIR/ERE.

¢ ZHISERMRIELR  LRQAKE. HRE, ke, mne (G8EEKE )

¢ T RHEAREE 6 NERER |, ThER<155KW BT |, BIRIRENRA , (EREHEEBEE (/).

¢ XA FYIEEMICRERRIAT , RAER ENIRTIEES.

¢ HEOERSMANE AN ZRAFSE.

€ The installation height of the pump, as well as the length, diameter, and flow rate of the piping system, should comply
with calculations to minimize unnecessary hydraulic losses. The inner diameters of the inlet and outlet piping of the pump

must not be smaller than the pump's inlet and outlet diameters. Typically, the pipe diameters for the inlet and outlet should
be larger than the pump's inlet and outlet diameters.

® For long-distance transportation, larger pipe diameters should be selected, and the pump's piping system must have its
own supports. The weight of the piping and accessories, as well as other external forces, must not be transmitted to the
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pump to prevent deformation due to pressure, reduced rotor flexibility, and altered clearance and deviations during
calibration. These factors may lead to pump malfunction or even damage.

€ A check valve should be installed on the discharge pipeline. When the pump is not required to close the outlet valve
during shutdown, the check valve should be installed between the outlet valve and the pump outlet. When the outlet valve
must be closed during each pump shutdown, the check valve should be installed after the outlet valve (at the distal end of
the outlet).

€ A pressure gauge shall be installed between the outlet valve and the pump outlet. The pressure gauge must be positioned
at least 1 meter away from the pump outlet and on the straight test pipeline.

@ For systems where the inhalation liquid level is below the pump center, a bottom valve should be installed at the distal
end of the inhalation tube.

@ Install cooling water pipes, sealing liquid pipes, flushing pipes, and overflow pipes (if required) according to the
manufacturer's provided drawings.

€ When pumping liquids that may cause foreign body blockage in the impeller passage, a filter should be installed on the
suction line.

€ Exhaust valves shall be installed at the high points and elbows of import and export pipelines.

3. RAIKIE Pump calibration

(1) RAERIERHEREAIERR(E g

& SEEHTIR N<132KW BY , g=3 ~6mm , TJZEKEUAE ;

¢ SREF gl WEERT, g=g1+(3~6)mm,

& SEHLIIER N2132KW RS, g=5~8mm , TIERXEUK(E ;

& LRBEF gl EER, g=gl+(5~8)mm,

(1) Adjust the clearance value g between the correction couplings:

€ For motors with power N < 132KW, g = 3-6mm; select the larger value for higher power.
@ If the pump has a series resistance g1, g = g1 + (3-6)mm.

€ When the motor power N > 132 kW, g = 5-8 mm, with the larger value selected for higher power;
€ When the pump has a series resistance g1, g = g1 + (5-8) mm.

(2) RAERIERHEREERE

KABEDFRNUEE=RAISNE LT, EAfwE  BIRIEFFE/NF 0.05 ~0.08mm,

(2)Adjusting and correcting the radial deviation of the coupling:

Measure the vertical and lateral deviations of the coupling's outer circumference using a dial gauge, and adjust them to
within 0.05-0.08 mm.

(3 ) FAERIEEHERRIRERE
RABDRHER | WEWEAHRmE AR — B LS AMRIERRE. RABRRENNE R EREEERET 0.03 ~0.1mm,

(3)Adjust and correct the end face deviation of the coupling:
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Use a dial indicator or feeler gauge to measure the maximum and minimum clearance differences around the circumference
of the end face clearance between the two couplings. Adjust the washer thickness of the pump motor by adding or removing
to ensure the clearance difference does not exceed 0.03-0.1 mm.

(4 ) ®&1EBA Correction note :

& LU EERRIEREARE | NAATRECiTEERIEREARE.
¢ RIBMSERERTM , EFEREBRSTN , NEZTRLE,
¢ REW 72 /\eHiEREENGEET , WERNRIE,

€ The specified clearance and tolerance values shall be determined based on the actual clearance and tolerance after all
bolts have been tightened.

€ Depending on variations in ambient temperature, clearance and deviation may also change and should be corrected

accordingly.

@ After 72 hours of trial operation, the pump should also be inspected for any changes and calibrated if necessary.

4. EBRNEEENIZE Pipelines and auxiliary equipment

(1) AFIHEHERS Inhalation and exhalation tubing
& HEA Summary

FKENRANIHIHEEREREEIRIBERASERPRARELS 2m/s, HIEERPRIARE 3m/s Mgt , XELFRITEHE (8
BrenHEHENEERATRNRASIINERR ) . Bt , XERGHEZEE RNV /RE SR—SChR A,

The diameter of the device's suction and discharge pipes is typically designed based on fluid flow rates of approximately
2 m/s in the suction pipeline and 3 m/s in the discharge pipeline, as determined during operational design (where the
standard diameter of the device's discharge pipe is generally larger than that of the pump's suction pipe). Therefore, only
some practical considerations necessary during pipeline installation are outlined here.

& L%k Install

o XIEER , XEMNABERXERTEENRANS RINOEM-ERNE DTN, BREEEI=VRFHTTRE=.

o LHR/KFERE  HRRERMEHRRISIEA , Hikn ( SRELOEER ) ERMNERRRE , XEFaERE5E,

o RITENTRINNNE , SF/NERTXERN , EFNMITE , RN  ESSERIKEST 5~ 7 BHREERE,

o XTE=EE  ARIFE=EINNETRIEEEIREE,

o NHEFIRMAMALERPIAMNTEERIESL , FAXEESRSIEREEESN  MREERRER. YRIRAOL , KIS
EEDBEANOEDRR , EENKEESEHEAOL~ESM,

o AZEILARERT  MRHTEENEANRI  VIEHEEREMIRAER. SARSENMNARIESEENRAER , X2
EAEERFRZRA—A,

e Support the piping system to prevent excessive deformation of pump branch pipes caused by torque due to pipe weight
and thermal stress. The pipe connection flanges must be parallel to the pump flanges.

e When installing horizontal pipelines, the pipe diameter at the liquid inlet end should gradually increase toward the end,
while the pipe diameter at the liquid outlet end (connected to the pump outlet) should gradually decrease toward the end.
This configuration prevents the formation of air pockets.
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e Design flow-favorable branch pipes, when transitioning from small to large pipe diameters, should follow a gradual
change. The rule is: the length of the conical transition section equals 5-7 times the standard diameter difference.

e For flange connections, sealing gaskets between flanges must not obstruct the pipeline passage.

e Particular attention should be paid to irregular transition sections and short elbows in the suction and discharge pipelines,
as these components increase pipeline resistance and should be avoided whenever possible. At the pump suction inlet,
significant pipeline resistance will reduce inlet pressure, and excessively low pressure may lead to cavitation at the impeller
inlet.

e In the case of installing multiple pumps, apart from the parallel-connected standby pump, separate suction lines must be
provided for each pump. The standby pump may share a common suction line with the corresponding pump, as only one
pump is used during operation.

(2) EB% Pipeline cleaning
FERT , WAUARBEE RIS ETRIE I SYFIZE, N HEES R SIREEEE RS ER D,

Prior to driving, all contaminants and impurities in the pipelines and supply tank must be thoroughly cleaned. For
welded components, metal protrusions on the welded parts must be removed.

(3 ) #/KER3E Hydrostatic test
TEERERED AR TEKH TR ELNR.
Check whether the pipeline is sealed, then perform a hydrostatic test according to the specifications.
(4) &1k Union joint

BRI EE LS BRI EEE— ., NRSTEREEE T EROREBE NS 2 AR SRR, 1A
ERPELEADITEESRERE URRANERISIRAIRALE, HERSE Laxal @i HFemommiEmsm T,

The standard bore size of pipe fittings must match that of the pipeline system. If the branch pipe's standard bore size is
smaller than the fitting's, a tapered transition section must be installed between them. The shut-off valve in the supply

pipeline must not be directly connected to the pump to prevent turbulence from affecting the pump's suction chamber. To
avoid air pockets, the handwheel axis of the shut-off valve should be oriented sideways or downward during installation.

(5) HENRFERTRES(ED. BESFNEMS ) PR (A, I, MEMESE ) . RIS NRERE S
ERSMRIEE. WMRFHRHENRIEIIREER  WEERAIG R RRIIRERINEE IR

Auxiliary equipment is suitable for pump control (pressure, temperature measurement instruments) and maintenance
(cooling, heating, flushing, and sealing). The required auxiliary equipment should be determined based on the pump model
and operating conditions. If the provided pump and auxiliary equipment are compatible, the following considerations should
be taken into account before installing the auxiliary equipment at the site:

O ENERNLEASZR L BT 08 EEEERIR ENInAEREENER £, AIRIERELRILANARY  FEENRIRIELMNE S
— M.
The pressure gauge shall be mounted on a bracket and connected to the pump branch pipe or adjacent pipeline

measurement point via a ®8 measuring tube. To ensure termination and drainage, a valve must be installed before the

pressure gauge.

& RETHERBEBEE K EAR RN ERES , SRRHRRRIEES. EitRRERPUINRE—NELSRIMIEEIEEAIE
1F R,

The liquid discharged by the pump can be discharged through a long pipe to the base receiving liquid tank or into the
leakage liquid collection pipe. A shut-off valve with a pressure equal to or exceeding the standard pressure of the pump
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body must be installed in the leakage liquid pipeline.
¢ E YRR BT K ERRHRIRELGRES , BB RRIEERD.

The leakage fluid from mechanical seals can also be discharged into the base liquid collection tank via long pipes or into
the leakage fluid collection pipeline.

SEEMRINAFER | ERARRIIREUEMERIKEKER , RSNEMERAKAPKER., EEKERPUMEE—MEIT
@, EANRFRHKERPRE— N REERR , EHARST | AUKERYIBITHPKREES IS,

For pumps requiring cooling systems, the cooling water supply pipeline should be installed at the lowest point of the
cooling chamber, while the drainage pipeline should be positioned at the highest point. A control valve must be installed in
the supply pipeline. In closed systems, a flow indicator should be installed on the drainage pipeline, whereas open systems
require the drainage pipeline to be directed through a drainage funnel.

S HRE TR RV IRIERRPLEEIRSHNIT. NMRELESERAAIRES , ENERSEEEIEN , WEELESRENRH—
MESFL. EEEBRABRT  HERERSRIWIDN 3/4" , &FA 1", el ANELE LTSI E | AFEARITFEIRENS
.

The mechanical seal auxiliary system must be implemented according to the system specifications provided in the
drawings. If the pipeline is connected to a heat exchanger, pressure sensor, or sealing groove, an exhaust vent should be
installed at the highest point of the pipeline. In temperature difference circulation systems, the minimum pipe diameter must
be 3/4 inch, preferably 1 inch. The flow path must be arranged in a continuously ascending manner without any significant
bends.

SRIEIIE SN |, ARERQANTPRRER , MU ALRIIRKE.
Depending on the mechanical seal structure, if cooling or flushing is secondary, a rapid cooling device must be installed.

*NRERS  ERENREMNTIEISR/NRERUTE , RS RERETAERISW | IEHEFOMOETERE , SEER
AIRZE , BH S SENMESRRIA, MERX—IISAE  WRE—R/INRERERKEHEIERIBZIRFENEIR/NREZ E.

Minimum flow control: When the conveyed flow rate falls below the specified minimum flow point, the fluid will undergo
intermediate overheating until vaporization. This process causes severe damage to the impeller and port ring, leading to

pump seizure and mechanical seal failure. To prevent such occurrences, a minimum flow control device must be installed to
maintain the conveyed liquid flow consistently above the specified minimum flow rate.

S/ NRERFIRE—EEREE, AREOA=FIHIH SRR R EEEERHEENEEER , EERPE— TR
L ERYEGR RN E LR,
Minimum flow control device — constant bypass pipe. A bypass pipeline connected to the supply tank is installed

between the pump outlet flange and the shut-off valve in the discharge pipeline, with a throttle valve and shut-off valve
installed in the pipeline to limit the flow rate.

¢ SN EEFIEREAMEREIE HIMISTEER O HAFECRM. EARARST  FER KRN Bt E PRYE L.

The minimum flow control device is not included in the supply scope of the pump manufacturer and must be provided
by the user. In open systems, the shut-off valve in the minimum flow control device must be closed prior to startup.

f. RBYERFE(E Use and Operation of Pumps

1. EEIEIRES TE Pre-start preparations
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¢ ERRAHEOERMNRERRE. HEOERTFRISITESHARA. RIGHEOERARARIG | &t (1 EE ) EERFIGE
T, WIRTFY). BRFRTUICREERRYTS A TR | MEXNIRBIEAIRK | BT EBEH THRIIEE.

Clean the inlet and outlet pipelines of the pump as well as the internal flow channels within the pump body. Foreign
objects in the inlet and outlet pipelines must be strictly prevented from entering the pump. The inlet and outlet pipelines of
the pump should be cleaned using methods such as brushing, tapping (moderate), or even acid washing to ensure the
absence of foreign matter. Acid washing must be performed using correct techniques to avoid equipment damage, and
thorough cleaning must be conducted after acid washing.

& SHESERERRT , oIl EERYIEE S REEIER.

Before connecting to the motor, run it in no-load condition first to verify the correct rotation direction.

& MRAHOSEHTKERS  REFIREREENL 1.25 15 , A4 30min , Ftte. BiTS6m8. SnEheRR—oE ,
EFENTFERSRIME N, FEEN 1.25 15 , BNTaERIRNEE,

Perform hydraulic testing on the pump inlet and outlet pipelines at a pressure equal to 1.25 times the rated pressure,
maintaining the pressure for 30 minutes without leakage or sweating defects. If the pump is tested simultaneously during
the pressure test, the combined pressure must not exceed 1.25 times the rated pressure indicated on the pump label;
otherwise, it may damage the pump seals.

& FIFREOE .
Open the import valve.
¢ RATHER LRNERE , RIRRERKEAETRS K HERINERISMHIRSR | RSN FERIEMEIEE.

Close the gate valve on the discharge pipeline, fill the pump with water or draw water using a vacuum pump, and purge
air from the pump and pipeline at the high position. During air discharge, keep the pump shaft rotating manually.

& FIFFRHEIK,. HRK, SRR, FEK (S8BT ) .

Open the valves for cooling water, sealing liquid water, and rinse water, and supply water (if applicable).

2. BEIRIHteE T {E Pre-startup inspection procedures

S ISEEERE. BEESITE (EKITE ), Check whether all bolts and nuts are tightened (required).

SIEMANEDINH ( RITHRIMEHL )

Check whether the bearing position has been lubricated (it should be lubricated to the specified oil level).

¢ E5R , MERMEDSRNRE , BAFEIRE (RINERRE )

Rotate the pump shaft to check for smooth rotation and any abnormal blockage (rotation should be effortless and flexible).

ST IFRBEERREREIER. FE , ENIREE. JRlRe , FIESNMERENZLEMEN , & EEEBIRERE. &
N 2R EEkAY.

Check whether the wiring of the motor and electrical control cabinet is correct and secure. The ground wire should be
connected firmly, reliably, and safely. All wires must not be exposed or in contact with each other. Cover the motor junction
box after completing the wiring. Otherwise, it may pose extreme hazards.

SHERNHAHOEN. RNEAREEEMR  LERNHITAIE.

Inspect the inlet and outlet pipelines of the pump and the cooling system for leaks, and take necessary measures if required.
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SERFHER. RN, Bl Bt EREHEYR (MEEMETRYImELTAR ),

Inspect the pump inlet and outlet pipelines, pump body, motor, and coupling for any other objects (no irrelevant items or
tools are allowed).

SIEHO®IIEEEH (KEFF ), Check whether the inlet valve is fully open (it should be fully open).

¢ ISEHOMIIES2M (M2 ), Check whether the outlet valve is fully closed (it should be fully closed).
SIERIIHOETRIMAREERK ( MEFKAHIRES ),

Check whether the inlet pipe and pump body are filled with water (they should be fully filled with water and free of air).

S EEIEEER/IEE ( MOEEE ), Is the electrical control cabinet powered (should be powered).

OISR TEIN ( REERHER ). 1OERIENIEEHIEERS T2 N, JXERESNT , NiSERESMNETIREISEIR
SHYRTE , IHEEE A 4 E 8D,

Perform an air test on the electrical control cabinet (without energizing the motor). Check whether the functions and
actions of the electrical control cabinet are complete and sensitive. When using voltage reduction starting, inspect the time
required for the system to switch to high-speed operation, which typically ranges from 4 to 8 seconds.

S HBEIMAAR | HHEBEMSESREARMNBERRE , LENIRENIFERE.

Evacuate personnel from the scene and ensure no personnel or critical equipment are present in the coupling direction.

Protective devices should be installed when necessary.

S ERBNBRFARBAMA . BIFARPRICERMERENBZREURBINEERR , Foa s 26 =50 H D4k,
Experienced operators are positioned: Operators must memorize the pump's rated flow rate and head, as well as the motor's
rated current, and proceed to their respective positions at the control room and outlet valve.

3. ZRBaNFER Pump startup procedure

LFE—2F RIIR @ RelN—FREEN , B—FHUEFELM. EaSELEEHENR 1~ 2 #8 (R KEARINROARE |,
EXBEFEREENRNATRE . RESRFELERYIESR.

Step 1: Spot pump operation: During spot operation, one hand should be placed in the start position and the other in the
stop position. The start and stop actions should be performed with a 1-2 second interval (spot operation is required for
newly installed or long-term unused pumps, but not for frequently used operational pumps).All systems and steering were
checked and found to be normal.

(Q)F=F FiF : BBV AH , FERISED, BREARRENL ( 22KW LILE ) NS 30 o3LA L, NEIEEHL ( 18.5KW LT )
% 5 oihll L,

Step 2: Wait: As the motor generates heat during intermittent operation, allow sufficient cooling time. Typically, large
motors (over 22KW) require a waiting period of more than 30 minutes, while small motors (below 18.5KW) should be waited
for at least 5 minutes.

()E=F BIKR : FIRNENEE | ERE. BMEAREBERERESNZURESERASHER | IERMANTEER
i FERMERECETREESE | EAERNYAE MERE.

Step 3: Start the pump: Press the pump's start button to initiate operation. The operator should continuously monitor the
current during the voltage reduction startup process after switching to high-speed mode. The current at this stage should be
less than the rated current, while simultaneously observing whether the pump exhibits any abnormalities during operation. If
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abnormalities are detected, immediately press the shutdown button.

QBN SRAZNESELES  JFRFARBZHI T EER ERREIT] , ANREOAENR |, EENRETIESXTHETR
HYZEE (912 H 9FTHOENDFREE =100 ), REOREIIESAER FAEET 1 217, SURIFERSIIR,

Step 4: After the pump reaches normal operating speed, the on-site operator should gradually open the valve on the
discharge pipeline and monitor the outlet pressure gauge to ensure the displayed reading is greater than or equal to the
pump's head (head H = outlet pressure gauge reading x 100). The pump outlet valve must remain fully closed for no more
than 1 minute; otherwise, the pump body may overheat.

O)FEL MEIRRMEFARNGERIVERER. MENANSER | =50, B8, WKEE. Btk IENFREHZE.

Step 5 :On-site operators shall inspect the pump's operational status. The inspection items include: vibration, noise, bearing

temperature, seal leakage, and on-site pressure gauge readings.

(6)B7F 1B : IR FRHITICHE. Step 6 Recording: Records should be made according to the table below.

RS FEHIhT tHiRE Bt current

i \;\'
InH temp0C shellOC L/min J_jijfl*&
a

En | 185
g S8 noise
i g | Ee S8 . s I#18 theor SB|
EITI Eﬂ L L N N - . EE'L/E,\ 5&;}']“ y I
(min) VS VIES) ER =]

/NF 80 /NF 90 /N300~ | INTF weEA INFERERRR
1200ml/h 15%

o
alt

15

30

60

90

150

240

480

1200

i¥ notes :

o CHRAVMKERE , iRE/NF 800C BimFt/vF 400C,

o HUIRTEIHEMERT , MEHK , IR A, JRIFHERIRN , BilaiTH.

o IEMAYHIRERAN , MEZiTEIEH EEIEERNE,

® SnAA :

® The recorded bearing temperature is below 80°C or the temperature rise is less than 40°C.

® The flow rate and shaft power of a centrifugal pump increase with decreasing head. When the pump operates at low head,
the motor may experience overload.

® When the leakage rate of the packing is high, simply tighten the nut on the packing gland to address the issue.
® Start instructions:

<1> EHIERIFARNMEEEBETHHMEZ.

<2> PUHRIEARANMSERBER LA,

<3> JRMAETH , HOENRENMESHEPBUN NERI NN TEE
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<1> Control room operators must not leave the control room without authorization.
<2> On-site operators are not allowed to leave the work site without authorization.

<3> When the pump is in operation, if the reading on the outlet pressure gauge differs from the values specified on the
nameplate, take the following measures:

a. ZRNRE : ERFAENZEREI BT RRASHIESIRERE. XM ESERRHR DEREERITEAN , RRZRIT
B, Fit , XMERESEMESEER  BNERSEX. APEERITEEEEESELII—ErHRE.

The discrepancy arises because the head required by users is provided to manufacturers as the theoretical head of the
equipment. Currently, there is no precise calculation formula for this theoretical value worldwide; it is derived solely from
empirical calculations. Consequently, there may be discrepancies between this theoretical value and the actual value, with
some variations being more pronounced. When selecting pumps, users typically apply a certain margin above the theoretical

value.

b, JHMENFFZEE TS TIRETRIZEEN  SHIRRER). REAFARHAECHERE. LEGE  BRMHEEE
R,

When the head value displayed on the pressure gauge significantly exceeds the rated head value on the nameplate, the
pump flow rate will be reduced. The cause is the user-provided theoretical head being underestimated. Solution: Replace the
impeller or replace the pump.

¢. FHAENRPIUAEEETIREPIZEER  SHIRIRERA , BRGREN  BIEERAERER | ERRREZHEF
Fridthyizieimes. WEDZE - RAYIEIEENHEHTTIRIEES XARE O | EERAEIT BT AVEER R,

When the head value displayed on the pressure gauge is significantly lower than the rated head value on the nameplate,
the pump may exhibit excessive flow rate, increased motor current, and even motor overheating or burnout. The root cause
is the user-provided head value being too high. Solution: Apply the cutting law to modify the impeller or appropriately close
the pump outlet valve to ensure the current does not exceed the motor's rated current.

T REOEARENMEDEIUT LR B | REDERRAFPRGESR , ERERERN  KEZEEMEL.

Note: The pump outlet pressure gauge reading approximates the actual required head of the equipment. The equipment
head is inherent to the user system, but may vary with flow rate changes.

4. TRAYZELE Stoppage of the pump

(LFE—# RAMHER FAIE)(EaIEERTRUATERZ),

(QFE=E IHEEIR.

)F=F KFAECRISHIKEFME ],

(AHFEE BIETHHSE  WROEOARRREE ( EE2E2EDEST 100m YR ),

it IMERERT 0°C , RERAKEE | LARFRH ;

IMKHAELEER |, MASRIFEER Ll , BXRE.

(1) Step 1: Close the valve on the exhaust pipeline (automatic start-stop pumps do not require closure).
(2) Step 2: Cut off the power supply.

(3) Step 3: Close other cooling water valves and similar components.
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(4) Step 4: Gradually open the exhaust valve to depressurize the pump outlet and interior (primarily applicable to pumps with

a head exceeding 100 m).

Note: If the ambient temperature is below 0°C, drain the water from the pump to prevent freezing cracks ;

If long-term discontinuation of use is required, the pump should be disassembled, cleaned, lubricated, and stored in its

original packaging.
7~ BIRREIRGHIRGE

Cause Analysis and Elimination Methods for Faults

(i

breakdown

AR failure cause

HEf&53% Exclusion method

u91em buidwind jou si dwnd ayj
SEE-H X

IR EHEH EZRFF Inhalation or exhaust valve not open

FIFRNEHES K Open the suction or exhaust valve

IRAE RS Intraluminal leakage in the inhalation tube

BRRRSIER Eliminate air leakage

IRFE NS E/ESIANIE Excessive suction head or insufficient pressure

FREKIRFE. B’EIRANJES Reduce the suction head and increase
the suction pressure

=3 s8a Ik A\ [12E Filter or suction inlet obstruction

IR EBR B4 Disassemble and remove foreign bodies

IRANERRASIA KRS Excessive gas in the inhalation tubing

HEBRSAA Exclusion of gases

FEEFFEKS The installation head is too high

PR E AR RIFERSHYIR Reduce the device's head or
replace with a pump of higher head.

RIEEES EART The pump rotation direction is incorrect

KASEE RN 75| Change the direction of the motor

& EEIR Bearing wear

= MEBIREESDUERETSMA Check for air entrainment at
o Q = BESIRA Air inhalation the pipeline connection points
3 § 7
3
f.“% 'g 7tljj< RimiE#EE Pump flow channel blockage SEiBREZEY) Remove the obstruction
S @ =
I»
% 3 /g M RE RAPIEEE Foreign body obstruction in the impeller RENFHEIR S Disassemble and remove foreign bodies
C
CAN A
S e ?JL BHINBEPEAAK The sealing ring gap is too large B IR Replace the sealing ring
= © ¥
S 5 if
= 2 7 REEEANS Pump misalignment 1% (A Change motor direction
0o = 5
5 o PEEE IR ERIATER IR Reduce the device's head or
=] REEHTEANT The pump unit has an excessively high head replace with a pump of higher head
s s Ny RERPEHHIRRE  FRAERITRARIETT Increase the
% R R R AIUINEST TR = >
a _ , , _ pump head or reduce the pump flow rate to operate the pump
o 3 Operating outside the designed flow rate or head point _ _
3 2, Eg around the design point
S o HF
()
-2 2 ZRAMZH pump shaft bending M IEsk R Calibrate or replace
3 k
©
NEFEEEHEEY The medium contains other foreign substances HEBR B Foreign body removal
- IRNESAIE , BEEIEIAK The inhalation pressure is too low, and | HERASHAEIEE , BYHTEEFI0ER , BERE , EERA
O o
ﬁ g g the pipeline resistance is too high EAH
2 S = SERNERATMR , HIRSE , BHEERsEIRAES
g 3 % IRAEESIK Gas present in the inhalation tubing Check for leaks in the suction line, purge the system, reduce oil
()
% o 5] temperature, or increase suction pressure
> O

il Replace the bearing
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BRI, HEERRIZU Clean debris from the pump body and
K, HEERBZU Foreign bodies in the pump body and impeller impeller

RE5HBEANEEH Pump and motor are not coaxial TREEESHE Adjust coaxiality

EFERE |, FEHEEHEITE 3 "Ah |, 2l #ME Perform balance

F7E T/ Insufficient pump flow rate checks, with the balance weight controlled at approximately 3

grams, or replace the impeller.

z ;| ARG HEG S E AKX Lubrication oil deficiency or excessive oil
% % 11—?3 viscosity in bearings DnHEkEREE /NG Add fuel or switch to a lower viscosity oil
3> 2
>0
§ § % HhAREEIR Bearing wear EHRETME Replace the bearing
> =%
Q >S5
@ RSB AFH Pump and motor are not coaxial AEEEMNE Adjust coaxiality

t. REYHEIPFIERST Maintenance and Care of Pumps

1. HEGE%R Daily inspection and maintenance

EERMETEERNAEEIFRIEE TRINSR | FEFEREEES. ERNRNESNSERENER FZENEE |, &
JREFHERR.

During operation, monitor the stability of the pump unit's performance and detect any vibration phenomena, paying
attention to abnormal operational noises. In the event of unidentified noises or malfunctions, immediately shut down the

system, identify the cause, and resolve the issue.
(1) EHIOERRHRAIRIE ( ZD—F—R), BN | BRBIRA.
Regularly inspect the coupling for alignment (at least once a year) to eliminate deformation and prevent further damage.
(2) ANRBETHEENRE |, FEERHHERHITINE
& 2 wERENRE.
& 1 ERENES.
& ZHHWE - EEN. REIRE.
The following auxiliary equipment should be inspected during use:
@ Cooling: Check flow rate and temperature.
€ Heating: Check temperature and pressure.
@ Sealed flushing: Check pressure, temperature, and flow rate.

(3) REAFHARBRT | ATREEZEMGNERRE | NENEXYR, AREEERT , NABREIERTRIK , (081K
BAHEE.

In cases where backup pumps are installed for equipment, these pumps should be periodically activated to ensure
immediate operational readiness. During prolonged shutdowns, the conveyed liquids must be drained, including cooling

water if applicable.

(4) NERMBEARR N ERRFHIEREIKYGS R ERIE RIS ERE | NIRRT R R ASPRHRIEIRS [2Y. Lt
FIRIEIR | EIREERIITH.
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If the reduction in pump performance is not caused by changes in the pipeline system or alterations in pipeline
resistance due to scale buildup, then the performance decline may result from wear of internal pump components. In such
cases, the pump must be inspected and the worn parts replaced.

2. E8® Lubrication

(1) #ikiidiE Bearing lubrication

IRz 600 ~ 1000 /N8, NANEEBBIE—X , iBiBE SRR , ERITHCEGHN | EXAMEEE , NMERERHAL ,
SHAMRES , MIZBPRFEEEE . BRIEEIEA 204 GRS, EEEREREX , BED - maErt Ei5a iR, #hitih
Efg , iBfT 100 /N\ESRLGEERH ; LUEEE(T 1000—1500 /NedHEt—iR , SHiSEIEfT 2000—2400 /)\ATHEiH,

The pump should be lubricated with calcium-based grease once every 600 to 1,000 operating hours using a grease gun
or oil cup. For thin oil lubrication systems, maintain real-time oil level monitoring and replenish lubricant promptly when low,
preferably using 20# mechanical oil or steam turbine oil. Special lubrication requirements will be explicitly specified in the
manufacturer's product documentation. After new bearings installation, perform oil change after 100 hours of operation.
Subsequent oil changes should occur every 1,000-1,500 hours, while grease replacement is recommended every 2,000-2,400

hours.

& WAESEREENES KIS  FREEEHPAITFSE ISR,

¢ HEREIEEIREFE S ARG SR ETWEIEEEENIER MESEERINEIEEHEE. RN AESRIFRIEERM |
EREHEANERRE TR REE RAEsFEZE /DN 12mm2/s |, BrLAEEHEYREE LA /Ra0 T ikEY

€ Bearings require an appropriate amount of lubricating oil for lubrication, and the lubricating oil must be free from any
impurities or acids.

€ The heat generated by bearings during operation significantly impacts the viscosity of lubricating oil, which directly
affects lubrication performance. To ensure optimal lubrication conditions for bearings, the kinematic viscosity of lubricating
oil must remain at least 12 mm?/s within the operating temperature range. Therefore, the viscosity of lubricating oil should
be selected as follows:

B Temperature°C =¥ RE Kinematic viscosity mm?/s Lowe S,ffairﬁgklﬁr':jg point
SERES AT ZR ° ° °
iR Lube Bearing support 40°C 50°C C
>40~ 65 >50~75 45 36 145
>65~75 >75~85 65 25 145

& TERR(IERSEMEQIEEERFERBRT , Riztk 10 ~ 15 /\WEEREEEHHERR , FiE%  REEREEER , IRAE
WBEM. ERERRRENE N EHERAE EE S -
In cases of initial delivery for use or reuse after bearing maintenance, all lubricating oil should be drained and cleaned after

the pump has operated for 10-15 hours, followed by replacement with new lubricating oil before resuming normal operation.
During normal operation, lubricating oil should be replaced at the following intervals:
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i2E Temperature°C 1 HEHE Change-over period

iEBH Lube #hiRS7 28 Bearing support B
>40~65 >50~75 12
>65~75 >75~85 6

& TEHIEMAERIEEHEGAERLERE |, SRIPEET
Regularly monitor the temperature of lubricating oil in the bearing housing or the bearing chamber. The allowable range is
as follows:

T RIF AN R, RSB SEGEPTIER
Range detection point located on the surface of the bearing | At the outer ring of the Oil temperature in
housing near the bearing bearing bearing housing
IEEKHAiER o o o
Normal long-term operation <80°C <90°C <70°C
N FEE Note 80°C ~ <90°C 90°C ~ <100°C 70°C~ <80°C
The unit TEERATET 90°C ~ £100°C 100°C ~ <110°C 80°C ~ <90°C

( 2) ihtFa9%MHA Oil mark replenishment
& EidiERE EIITRFUERIEER , BRI BB, EFERATNERE I RRAER | ADUBEM FEEIZRI4N IS,
& INRMFEFEAPISRAIEE , WEEIMWBHERITINR , BERIXE EIAHA,

@Fill the lubricating oil through the oiling hole on the bearing housing until the oil level indicator begins to fill up. During
operation, regularly check the oil level indicator and immediately replenish lubricating oil if a drop is observed.

@If the oil level in the bearing housing drops, promptly replenish oil from the tank until the specified level is reached.

3. iHEf Shaft seal

(1)&5#3 Structure
S IESIIE | BENMERIZRTGERIMNER, HEREER/NESIN 0.05~0.1MPa, (RINA/RESEEEFHEIES

#Standard structural diagram: The entire packing cavity is filled with soft packing rings. The minimum pressure at the shaft
seal is 0.05-0.1 MPa. (The liquid must be lubricating type and absolutely clean)

¢ EEKHIMIESEH - ATPHLLSRENERER | ERAREI%RE 7 IRHEETERIVKETMTE, BHEDH&/NN 0.6MPa ,
B ES,
@ The design incorporates a water seal ring bushing structure: To prevent contaminated liquid from entering the packing ring,

a water seal ring bushing capable of supplying cleaning flushing fluid is installed at the bottom of the packing. The minimum
sealing pressure is 0.6 MPa, exceeding the pressure at the shaft seal.

& E5/KEIRIEN | EIERIZIPEREE B ERAVKEIR, JEAYES] <0.13MPa FERINE B REN X Z ST W E
Y. BEESD @ &I\ 0.6MPa | BT HHEEETD,

#Structure with water seal ring: A water seal ring capable of supplying sealing fluid is installed at the center of the packing
chamber. This sealing method is essential when the bearing pressure is <0.13 MPa and the liquid lubrication performance is
poor. Sealing pressure: Minimum requirement is 0.6 MPa, exceeding the shaft seal pressure.
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O O SHRIERESRSEN  BESERIRIT A TERSK | SERESEHTIRANGER , (F  KEET 110°C ) XEREmEtE
[EDBM. BE—NMATES , SAKEEEN (K495 0.5m3/h, 0.13MPa ) RERER. SiKRE EE R RSEREN
40°C,

#Coolable packing gland structure: Cooling the packing gland is essential when transporting high-temperature liquids to
prevent vaporization (e.g., water temperature exceeding 110°C), as pressure release occurs at the shaft seal. A regulating
device ensures adjustable cooling water flow rates (approximately 0.5 m3/h at 0.13 MPa). The maximum leakage temperature
of the cooling water mixture is 40°C.

(2) {#MA%;% Usage method

BRI TIBEBUA T HEANEERERSME _LRIES ( BlRIARIRIE ) . LA AEEHSIER AR E Z [EPR T —RERIERZ I
RUZSIEIRR | IXEFREIE S AUEIEM G < B RS HARRYTH, A TERES NRERITIEE | RIFRTEBMEAMASHERUER.

The functionality of a stuffing box depends on the pressure exerted across its internal surfaces (i.e., the internal liquid
pressure). By utilizing packing material, we can completely fill the space between the stuffing box and the shaft sleeve,
excluding only a minimal radial clearance, thereby significantly reducing leakage between fixed and moving components. To
achieve optimal performance, excellent lubrication and thermal conductivity are essential.

( 3) i8#l Filling
& EENERZ BN B ENER I EWENRE.

SIEHIIEIRE=HERR+1.3 BHEE x3.14 BEMES— Mz HIBEFMENESEEA , BIEMISENETT 90°CEERE
K. EREKEMEEPNEKEAIREAIURER | EHRANFLNAHRESE,

SERELE | BRERNIISN ERENES  AE L. REESF=SENRZEZFINEEES N , AR ERESHAFT
FIRH,

(4) ¥ Supervise

ATEMREIEREE. EEMNH , BROtERVERN. StmEEAEY 60°CItREM 1 7t/ ( KEEZHW—E ) 2
15 FH//NBF ( K2973 2mm BERRIARR ) WAAER.,

RIEHEAMIES] < 6.5MPa A7 :

EREItRERAERER PRSI ERIENES | AEERRFAEAR LK. REBXERENES | IRtREAKRHR
EREARITHGRER | NERATERIERER,

RIEHEAMYIES] > 6.5MPa A7 :

EREENER TREX LR BN ESESSEMES. NRMRIRAAANERFER. SRS REE—REGIEEE , £
XEEAE AT EEBGE. BEisEIEHEtRETB TR,

(1) eixmEtigz3Es Single mechanical end face seal
S EMESIIEE | BENRBH O FEEE S THHERERETE. XA PNEREREZENDIREED |, EFE—E. B3935
( ZIFRFOERA ) S BB EEEREM (90 O B3R ) SRS EmiitiTH | StRN s EE e aE R M S &R ER.

#In mechanical seals, the outlet of the conveyed medium is sealed by two parallel grinding ring surfaces. These sealing rings
are pressed together by spring force and liquid pressure. The sealing between the sealing rings (dynamic ring and stationary
ring) is achieved through sealing components (such as O-rings) attached to pump parts, while simultaneously serving as
elastic support seats.

S U S RHEPNR T HERERTEE |, HRENERIUARBHNAEZEENEY. EEERHTENMANER SEEMEETSE
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TRERYIRIFRYIEE.

#Maintenance of mechanical seals is limited to the control of auxiliary devices, leakage rate control, and sliding ring cover
temperature control. Under conventional flushing conditions using recirculation, the temperature must not exceed that of
the connected pump body.

iE L HREMNEANZIRAT 10cm3/h FFZIERER , EEERINSIRFIERL T ( 50cm3/h ) Y% [Sig s tREEEE
AR, EXMPER FIRE BRSNS A TRIERTENM Y. EERLIRAI RSz (0 3L ),

Note: Leakage from undetectable to a maximum of 10 cm3/h is considered normal. In cases of high liquid loss during
transportation (50 cm3/h), leakage from sliding ring pairs or sealing connectors must be considered. If the two sliding rings
fail to adhere properly, defective components must be replaced. Sealing connectors (O-rings) must be replaced during each

installation.
(2) "SFE" REMNWIREINMEE Double-end face mechanical seal installed in "back-to-back" configuration

MESERPIRTS (—DAIERRY , —IMERRY ) TUMEEIER , ENEREINRE. ERMESZENRTIFESER , EEIMNE
EREE BN RNENDS (&/)V20.6 ~2MPa , &K 4.5 ~ 6.4MPa ) BEEHiRANTFEI SEK

The shaft seal consists of two pairs of mechanical seals (one internal and one external) installed back-to-back. A sealing
fluid must be maintained between the two seals, with its pressure exceeding that of the conveyed medium in the internal seal
(minimum >0.6-2 MPa, maximum 4.5-6.4 MPa). The overpressure of the sealing fluid may lead to:

¢ HBTENTEMED , EEBREIERT
¢ SHTBEIERYER
¢ BHLET X RATHR
®The increased contact pressure enhances the sealing performance of the lubrication ring.
@ Contributes to the lubrication of the sliding ring.
#Prevents leakage of the conveyed medium.
RGBT RIS
LIIRMRTRIRE S ERY
2) RIFRYIEBTERE
NIMIREAKRNSTLIREE
A)FoFrIR
The sealing fluid must meet the following conditions:
1)The provided liquid must be neutral;
2) It must exhibit excellent lubrication properties;
3) Its vaporization temperature must be significantly higher than the operating temperature;
4) It must be free of impuirities.
FEHENEZHIERIZE: | ERBSmASUAILITRIIE
> RBEZET R
> TR BN E
> EESRIBIA

27



> ECRE
> Ein GRS R FeiH

To ensure the normal operation of double-face mechanical seals, the auxiliary flow guidance system performs the

following functions:
»Absorb sealant
»Generate necessary overvoltage
»Sealant fluid circulation
»Reduce the heat
>Fill the sealing liquid during operation
X E S R4 T R B IR R R ZH RS B A SE N SRR FRERE. AT R REE/EHIRIIEIRE.
TR BERIRRBARYIE A sE R B et mE T hER SRS ERY, EXFMER T |, MREFHAEBIINKEREE | MR
SEIRATER . B (B O BUER ) EER AT W/ B i,
Maintenance of double-end face mechanical seals primarily involves regular sealing fluid replenishment and

temperature control of the sliding ring cover and auxiliary flow guidance system. To reduce temperature, liquid supply and

return pipelines are essential.

Note: Significant loss of sealing fluid may result from leakage of the sealing sliding ring or the sealing connector. In such
cases, if regrinding the sliding ring is not feasible, the failed component must be replaced. The sealing connector (i.e., O-ring)

must be replaced with each installation.

(3) “"BREF" REMDUERENMZE (FENEIEEE] ) Double-face mechanical seal installed in series (balanced front seal)
¢ EEEH IS R EMNFEF T , BEESHESIRREESNERA , M NEHIRERERENRNEDEE—IE , FEittE
EH T HISCAREA T gERERY. BEIA ( sIF0ERA ) NS 2T EEN ST (0 O BU3f ) SR L Ty | ERiEEnEE
FCE R ST EERIIER.

#The shaft seal with sealing ring pairs relies on two parallel planes with precisely aligned sealing ring surfaces to seal the
medium. The two sealing rings are pressed together by spring energy and liquid pressure, ensuring virtually zero leakage
during material transfer. The sealing between the sealing rings (dynamic and static rings) is achieved through auxiliary seals
(e.g., O-rings) mounted on pump components, which simultaneously serve as elastic support bases.

& T IRz | EEHRERZ A —ERRIREVER.

@ To ensure fault-free operation, it is essential to form a certain liquid film between the sealing surfaces.

S HIME IR EEHENIRE. WREMNZHIAEANET. ERERNRHITEMNBRIERE BRI SEBENRAEESHY
.

€ Maintenance of mechanical seals involves control of auxiliary equipment, leakage rate, and sealing ring cover. During
routine cleaning with circulating fluid, the seal temperature must not exceed that of the connected pump body.

&I HRENEFRNEIRAT 10cm3/h ZIEER ; XM EIRFERS=50cm3/h (IER T , REREH AEHIERI FEREA
YIRS N,

@®Note: A leakage rate ranging from undetectable to a maximum of 10 cm3/h is considered normal. In cases where the
medium loss during transportation is relatively high (=50 cm3/h), the cause may be a sealing failure, which can lead to a rapid

increase in liquid volume within the collection tank.

& LIRE SR I ATIRIIE I ERRTTR, EXMERT | RESIAAREELAE | WS EEfErTHER. 8RR
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B, BEhEEG (BD O JIZER ) R/RERIR,

#Leakage from the sealing ring pair and leakage from the sealing connector must be considered. In such cases, if the sealing
ring cannot be ground here, the faulty component must be replaced. During each installation, the sealing connector (i.e.,
O-ring) must be replaced.

TR ENRN , KENRIEES I FEATERN. BIMIFNRKENDN  EEEEHURAEEII—0.6MPa, IR ET
A AKAITESRAY B E— QAN BUKTE ( BEN 5~ 10 7t ). BITH/KHIRIKE SRIEZHEMARE. EisfHE , UIEEETR
IHEERIMG AN R, EERKERIBR | RRREENETIESE | SEEMNE, YEHERE. NERERKEFRIEREE , N
REXWFFrUENEmE (UNERNSH ) SXRWEMN , NRHEE RESEHRIIME (2BRF ), RESTHIE RS (W
SR )

@ For safety reasons, pre-installed seals are typically designed for non-pressurized cooling systems. The maximum allowable
pressure is specified as —0.6 MPa at the pump's main sealing point. If industrial water is unavailable, a cooling medium tank
(5-10 liters capacity) may be installed above the pump, connected to the pre-seal section via inlet and return pipes. During
operation, continuous cooling medium supply must be maintained. When using a water tank, pressure control devices must
be installed, with pressure relief mechanisms required when pressure increases. To minimize downtime for maintenance,
necessary spare parts (e.g., worn components) should be procured in advance. When purchasing spare parts, provide

manufacturers with exact part specifications (including names), pump model, and manufacturer part numbers (refer to pump
labels)
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