DL/T 5142-2012

Translated English of Chinese Standard: DL/T5142-2012

www.ChineseStandard.net

Sales@ChineseStandard.net

DL

ELECTRICAL POWER INDUSTRY STANDARD

OF THE PEOPLE’'S REPUBLIC OF CHINA

ICS 27.100
P 60
File No.: J1461-2012

DL/T 5142-2012

Replacing DL/T 5142-2002

Technical Code for the Design of Ash Handling System of

Fossil-fired Power Plant

KAOEB] BRAE I RARHIE

Issued on: August 23, 2012 Implemented on: December 1, 2012

Issued by: National Energy Administration

www.ChineseStandard.net Page 1 of 77




DL/T 5142-2012

Table of Contents
FOT@WOTA ...ttt ettt ettt et e e saeennens 4
I General PrOVISIONS .......c.ieouiiiiieiieiieeie et eiee ettt ettt et e e seeeeaseesseenseesssesnseenseens 9
2 TRIIMIS .ttt ettt et et e e e et e et e et e bt e e s bt e e abeeebeeeeabeeennbee s 11
3 Pneumatic Ash Handling SyStem..........ccceveeriiriinieniinieniiieceeeeeeeee e 12
3.1 Basic REQUITECIMENL......c..ccuiiieiiiieiieie ettt ettt ettt et et esbeeneenaesbeenee s 12
3.2 Positive Pressure Pneumatic CONVEYING........cccvevvierierienieeiieieeieesieesnesneesveennens 12
3.3 Negative Pressure Pneumatic CONVEYING .......ccvevvieriierierrieiieieeieeseesnesreesveennens 15
3.4 Pneumatic Ash Conveying Pipeline..........ccoocveverieiieninieiesiieieeeeee e 17
3.5 AIT SHAR .. et 18
3.6  Dry Ash Classifying SYSTEIM .......coveruiririieriinieierieetenieetete sttt nee 19
4 Hydraulic Ash Handling System...........cccceeoiiiriiiiieeeieeee e 20
4.1 Basic REQUITEIMENL .........cccuieciiiiieiieiieeie ettt e seve e et eseeseaeseseenseesaessnesens 20
4.2 Water Supply for Ash Handling System ..........ccceeeierviirciieciieiieiie e 21
4.3 Hydraulic Jet PUMP.......cooiiiiiiiiiiiieieeiece ettt st st eene 22
4.4 ASH TIENCH ....eouiiiiiiee ettt s 23
4.5  Ash SIurrying FaCilities ........ccccviiiiieriiiriieiieiit ettt s ser e eee 25
4.6 Centrifugal Ash SIUITY PUMP.....cooviiiiiiiiiiiciieeeeee e 26
4.7 Plunger Ash SIUITY PUMDP ...ccvviviiiiiiiiiicieeiteeeee et 27
4.8 Dewatering Bin and Settling Facilities ...........ccccevvieriiiriiieiieiiesie e 28
4.9  Slag Settling PONd.........cccoeiiiiiiiii et s 28
4.10 Hydraulic Ash Conveying PIpeline.........c.ccccverieriiiiiriciieiieiierie e 29
5 Mechanical Ash Handling System ...........ccccviiviiriiiieeiiieiee e eeree e eseree e 32
5.1 BasiC REQUITEMENL........ccuieiieiieiieiieiie ettt eee ettt e ee e teeaeesneesaaeeneeenneas 32
5.2 Air-cooled Type S1ag CONVEYOT........cocuieiiierieeieeie et eieesiee et snee e eneeeneeas 32
5.3  Submerged Scraper CONVEYOT .......cc.eicviriieerieeriieriieereesieesieesreereesseesseesssessseasseessees 33
5.4 Buried-plate CONVEYOT......ccieitieiiieiieiieeie et esitesteeieesie et e seeseaeenseeaeesneesaeeenseenneas 34
5.5 Vertical Bucket EISVAtOr ........c.cocieiiiiiieiieieiece et 36
5.6 BUCKEE CONVEYOT ...uioviiiiiiiieiieiieiiectecte ettt e sae e ebeesseessaessbeesseesseesssessseesseensens 37
6  Mill Reject Conveying SYSIEIM .....ccccvveiciieeiiieriieeireeereeereeeireesreeesereesreeessseeenes 38
6.1  Basic REQUITEIMENT........cccieiiiiiieiiei ettt ettt sieesneeeeeeeneeeneeas 38
6.2 Simple Mechanical CONVEYING .......cccecveruieriieiieiieriiesiieeie et eeeeiee e see e eneeeeeas 38
6.3  Hydraulic Jet Pump CONVEYING .....cceevieriieiieiieiieiiesiee ettt 38
6.4 Mechanical CONVEYING ......ccccvureuieriieiieriieeieeteesieesteesteeseeeeteete e seesseesneesnseenseenseas 39
7  Compressed Air SUPPLY SYStEM......icciiiriieiieiiieiieriecee et 40
7.1 Basic REQUITEIMENT.......coiiiiiiiiiiiii ettt ettt e st see e eaeas 40
7.2 Air Compressor and Treatment Facilities of Compressed Air........ccccceeeevvceeenennen. 40

www.ChineseStandard.net Page 6 of 77




DL/T 5142-2012

7.3 Rotary Blower and Vacuum PUump..........ccooceviivinieiienieiecceeceeee e 42
8 Material Storage and Unloading SyStem ...........ccceeceererienieniinenieneneeieseeenene 43
8.1 Basic REQUITCMENL.....c..ccuiruieiiiiieieieeiieiieeeitet ettt ettt enees 43
8.2 Ash Silo and ASh HOPPET....cccueiuirieiiriieiieieiieteceee ettt 44
8.3 Slag Bin and Mill ReJEct Bill......c.cecuiiuirieiiiiieiisiieieiccieeestee et 45
8.4 Unloading System and Equipment Selection............ccceeveveerieieneneenieneeieneeenne 46
9 Off-site CONVEYING SYSLEIM ....eeeiuieieieeiieiierie et ettt et e e ee s ns 47
9.1  Basic REQUITEIMENL........cccueviiiiieiieiieciie ettt et e steesteesireereesseesseesaaessnessseensaenseas 47
9.2 Automobile TranSPOTtation .........ccuevierierrieirieirieeiieseesteereereesreesseeseessneesseesseesseas 47
0.3 Belt COMVEYOT ..c.uieuiiiieeieiieiieteett ettt ettt ettt sttt ettt et e beeneenbesseenaeeseeneenes 49
9.4 Ship TranSPOrtation.........c.eccvereveecrieriierierreeteereesseessaesseesreeseesseesseessssssesssesssesssees 53
10  Ash Handling System for CFB Boiler ..........ccoociiiiiiiiiiieeeeeeeeeeeee 57
10.1  Basic REQUITEMENL ........c.cociviriiiiieiieirinieneeereeetet ettt eaeaeeieeneas 57
10.2  Slag Handling SYStEmM........cccooeveieieininiiniiieieeeiteeeesre ettt eaeneeeenens 58
10.3 Limestone Powder Handling SyStem...........coceoveueirirenenieieieenenenereeeeeeenens 58
11  Ash Handling System for Municipal Solid Waste Incineration Power Plant....... 60
11.1  Basic REQUITEMENT .......cceviiiiieiieiieciie ettt ettt ettt e s ee e e eneeenneas 60
11.2  Slag Handling SYStEM .........cccueevieriieriieriiesieerieieeieeseesreereeseesseesaessessseesseenses 60
11.3  Ash Handling SYSEIM .......c.cccuiecvieriieriieriieeieerieieeieeseesteereebeesieessaesneesseenseenseas 61
12 Ash Handling System for Straw Power Plant............ccccooevveiviieniiiiniie e, 63
12.1 Basic REQUITEMENL ......ccceoviiiiieiieiieciie ettt st 63
12.2  Mechanical Ash Handling SyStem ...........cccueeouieiiieiiienienieeeeeieeeeee e 63
12.3 Pneumatic Ash Handling SyStem..........ccceevuieiiriiieiieiieeieeceeeeeee e 63
12,4 ASH StOTAGE....ccueiiiieiieeiie ettt ettt ettt et e st e ettt e e e et e saeeenseenseanneas 64
13 Slime Pipelines Conveying SYSIEM .......ccccvvierreeirreeeieeerreeerreesreeesreessneesseeenes 65
13.1 Basic REQUITEMENL ......cceoviiiiiiiieiieciie ettt st 65
13.2  Slime Pipelines CONVEYING .......c.cccierierieeiieiieiienieesiieeeeeeeeeeeseesseeseesneesnseeneeas 65
13.3  EqQuipment SEIECION ......cccueiiiiiiiiieiieiiestie ettt st 65
13.4  Slime Pump HOUSE.......ceevuiiiiieiieiieciieee ettt st 65
14 Design Requirements for Relevant Specialties...........cccceveevierinieniniencnienenen. 67
14.1 Boiler and AUXIATIES .......eevuieiiiieiieierie ettt st 67
14.2  T&C and ELECtrical ......oceeiiiiiiiiieieeese e 67
14.3  Civil Engineering and Hydro-structure..............coeveerieniiinciieiieieie e 69
14.4 Hydraulic and Chemical ............ccoooiiiiiiiiiiiieee e 69
14.5 Heating and Ventilating...........cocueeiiiiieiiiiiieiieieeeeee ettt 70
14.6  General Plan TranSpOItation ...........cecueeureiieriiesiienieesieeseeeeeeeeeseesseeseeeneeenseeneeas 70
Appendix A Calculation of ASh AMOUNt ........ceeeviiiiiiiiiieiee e 71
Appendix B Calculation of Mill Rejects AmMount...........coeeeveveenenennieneniieneeienens 73

www.ChineseStandard.net Page 7 of 77




DL/T 5142-2012

2 Terms

2.0.1 Particle density
The ratio of the material mass to its true volume.
2.0.2 Loose-poured bulk density
The mass per unit volume of particle materials under natural stacking state.
2.0.3 Slurry weight density
The percentage of solid weight, flowing in unit time, in the slurry weight.
2.0.4 Material gas ratio
The ratio of the material mass, being conveyed in unit time in the pneumatic conveying
pipeline, to the gas mass
2.0.5 Percentage of mill rejects
The percentage of mill reject amount, being discharged by the medium speed coal mill in
unit time, in the coal amount entering into coal mill.
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3 Pneumatic Ash Handling System

3.1 Basic Requirement

3.1.1 The on-site ash conveying system should adopt positive pressure pneumatic
conveying system. Where the material characteristics and conveying conditions are suitable,
positive pressure dense phase pneumatic conveying system should be adopted.
3.1.2 According to different conveying distances, pneumatic ash conveying system may
adopt air slide, negative pressure and other conveying modes and should meet the following
requirements:

1 Where the conveying distance is shorter than 60m, air slide conveying mode may be
adopted.

2  Where the length of conveying pipeline does not exceed 150m, negative pressure
pneumatic conveying system may be adopted.

3 In combination with specific engineering conditions, system combined by various
pneumatic conveying modes may be adopted.
3.1.3 Where the slag warehouse is relatively far and it is difficult to arrange mechanical
conveying equipment, pneumatic slag conveying system may be adopted.
3.1.4 The flow velocity of pneumatic ash handling pipeline shall be determined reasonably
according to such factors as ash particle diameter, density, conveying pipe diameter and ash
handling and conveying system.
3.1.5 The pneumatic conveying system design shall consider the effects from local air
pressure, air temperature, humidity and other natural conditions.
3.1.6 Where the boiler adopts electric precipitator, the ash conveying system output of the
following stage electric fields shall not be less than the ash amount of the earlier stage electric
field under normal working conditions when the preceding stage electric field loses of power.
3.1.7 Where the boiler slag handling adopts the combined system of air-cooled type slag
conveyor and pneumatic slag conveying, high-temperature resistant slag crusher shall be
arranged at the outlet of air-cooled type slag conveyor, and the particle size of slag discharged
by the slag crusher shall meet the conveying requirements. Buffer slag hopper should be
arranged between the slag crusher outlet and the pneumatic conveying equipment.

3.2 Positive Pressure Pneumatic Conveying

3.2.1 The design output of positive pressure pneumatic ash conveying system should not be
less than 150% of the ash discharge amount of boiler when it fires the design coal at the
working condition of maximum continuous evaporation and should not be less than 120% of
the ash discharge amount of boiler when it fires the check coal.

3.2.2 Two sets of positive pressure pneumatic slag conveying systems should be set for each
boiler that one for operation and the other for standby. The design output of each set of system
should not be less than 150% slag discharge amount of design coal and should not be less
than 120% slag discharge amount of check coal.

3.2.3 The bin type pneumatic conveying pump (hereinafter referred to as bin pump) under
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the precipitator ash hopper should be arranged in groups. As for the bin pump under the first
electric field of electric precipitator and the ash hopper of baghose precipitator, the quantity of
bin pumps being operated simultaneously in each group should not exceed 6.
3.2.4 The quantity of pneumatic ash conveying pipelines shall be selected reasonably
according to the system output, group number of ash conveying equipment, pipeline
utilization rate and comprehensive utilization. The conveying output of bin pump being
operated simultaneously in each group and the auxiliary ash pipes should not exceed 80t/h.
The conveying frequency should be controlled at 6~10 times/h.
3.2.5 Manual isolating valve shall be installed between the ash hopper and bin pump.
Pneumatic switching valve shall be arranged at the branch pipe close to the main conveying
pipe.
3.2.6 The exhaust produced during the feeding process of bin pump should be discharged to
the nearby precipitator ash hopper and other silos. The exhaust pipe outlet shall be connected
to the upper area of the high level gage of ash hopper and other silos. On the exhaust pipe,
pneumatic exhaust valve shall be arranged and the included angle between the exhaust pipe
and horizontal plane should not be less than 55°.
3.2.7 The pneumatic ash conveying pipeline should be provided with automatic
anti-blocking measure and blockage-eliminating measure. The outlet of blockage-eliminating
pipeline should be arranged at the upper area of the high level gage. The outlet section of
blockage-eliminating pipeline shall be arranged obliquely.
3.2.8 Where the ash from coal economizer and denitration device ash hopper is conveyed to
the slag bin, the slag bin exhaust filter shall be set with exhaust fan and the filter bag shall be
of high-temperature resistant material.
3.2.9 Exhaust filter should adopt pulse-jet baghose precipitator; the dust concentration of
the filter exhaust shall meet the requirements of national and local environmental standards;
the filtering air velocity of exhaust filter should not be greater than 0.8m/min. The blowback
air shall meet the quality requirement of air for instrument and the blowback air pressure and
air consumption shall be selected according to the materials provided by the manufacturer.
3.2.10 The bin pump layout shall meet the following requirements:

1 The included angle between the ash fall pipe and the horizontal plane should not be
less than 60°.

2 The bin pump should be arranged on the ground. The clear distance between the bin
pump bottom and the ground shall meet the overhaul requirements.

3 Overhaul and maintenance platform should be arranged at the feed valve of bin
pump.
3.2.11 The pressure loss of the positive pressure conveying pipeline shall be the total
pressure loss of horizontal, vertical and inclined pipelines as well as various pipeline
accessories. To simplify the calculation, each part may be converted to a horizontal pipeline
with equivalent length. As for suspension flow conveying, the pressure loss may be calculated
according to the following formulae:

ar = \{Pe‘z + 19-63’9:1@%“— Po| (1 + K )(3.2.11-1)
Leg=LEH+) nL: (3.2.11-2)

Where,
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O - the air flow at the initial end of negative pressure equipment, m*/s;

w - the specific volume of air at initial end, m*/kg;

Ve - the specific volume of air at tail end, m*/kg;

Py, - the absolute pressure of air at initial end, Pa;

P. - the absolute pressure of air at tail end, Pa;

m - the adiabatic coefficient, which may be taken as 1.2;

w - the average flow velocity, m/s;

wy - the flow velocity at initial end, m/s;

we - the flow velocity at tail end, m/s;

g - the gravity acceleration, taking 9.81 m/s?;

L - the geometrical length of conveying pipeline, m;

f - the friction coefficient; where D< 200mm, /=0.7; where D>200mm, /=1.1-0.002D;

H - the vertical rise, m;

N - the quantity of 90° elbow, pcs; where the elbow is smaller than 90°, it is converted to
90° elbow.

3.4 Pneumatic Ash Conveying Pipeline

3.4.1 Carbon steel pipe should be adopted for straight pipe section of pneumatic ash
conveying pipeline and wear-proof material shall be adopted for elbow and other pipeline
accessories. For straight pipe section with higher flow velocity of conveyance medium and
serious wear, wear resistant pipeline may also be adopted through technical and economical
comparison.

3.4.2 The straight pipe section, elbow and pipeline accessories of pneumatic slag conveying
pipeline shall adopt wear resistant material.

3.4.3 The wall thickness of pneumatic ash conveying pipeline should not be less than 7mm.
3.44 As for the layout of pneumatic conveying pipeline, the elbow quantity shall be
reduced and the curvature radius of wear resistant elbow should be 3~6 times of the pipe
diameter of the straight pipe section.

3.4.5 In the pneumatic ash handling system with relatively long conveying distance, the
diameter of ash conveying pipeline shall be changed by sections, and the section quantity and
the length of each section shall be determined through calculation.

3.4.6 At the outlet of ash hopper or when the ash pipe needs to change direction, a straight
pipe section not less than 10 times of the pipe diameter should exist before turning.

3.4.7 The distance from the diameter changing point of the ash conveying pipeline to the
elbow should not be less than 6m.

3.4.8 The pneumatic ash conveying pipeline should be elevated. Where it is arranged on the
ground, walkway shall be arranged at the channel; where it is elevated, the distance to railway,
highway, building and high voltage line shall meet the requirements of the current
professional standards "Technical Code of General Plan Transportation Design for Fossil Fuel
Power Plants" (DL/T 5032) and "Operating Code for Overhead Transmission Line" (DL/T
741).

3.4.9 Where the straight pipe section of the pneumatic ash conveying pipeline is too long
and cannot meet the self-compensation requirements of expansion and contraction,
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1 The inclination of air slide shall not be less than 6%.

2 Air slide should consider damp proof and insulation measures.

3 Isolating service valve and electric flap valve shall be installed between the ash
hopper and air slide.

4 Flexible connection should be provided between ash fall pipe and air slide and
between blower and tuyere nozzle.
3.5.4 The air consumption per unit or the total air pressure of air slide shall be determined
respectively through test. Where test data is unavailable, the air consumption per unit may be
selected according to 1.5 m*/(min-m*)~2.5m*(min-m?) (at standard condition) (air-permeable
layer); the total air pressure may be selected according to 3kPa~5kPa.
3.5.5 The clean hot air shall be adopted as the conveying air source of the air slide and the
hot air temperature should be selected according to 40°C~80°C. The air source should be
supplied by the dedicated fan, and spare one is not required on this occasion, where
conditions permit, the air source may be supplied by boiler blower.
3.5.6 One air intake point shall be arranged at the starting point of air slide, one air intake
point and one air chamber baffle plate should be arranged respectively at each turning point
and every other 30m.
3.5.7 The exhaust of air slide should be connected to the flue at the precipitator entrance of
the boiler flue gas, and shut-off valve shall be installed between the air slide and flue. The
exhaust pipe shall have certain slope to prevent ash deposition.

3.6 Dry Ash Classifying System

3.6.1 Where market demand for the comprehensive utilization of pulverized fuel ash is good
and there is demand for classified ash, dry ash classifying system should be arranged
synchronously.

3.6.2 Dry ash classifying system should be closed cycle system, and its set number and
output shall be determined according to the comprehensive utilization demand.

3.6.3 The classifier of dry ash classifying system may be volute or turbine air classifier. The
classifier efficiency should not be less than 80% and the dust collection efficiency should not
be less than 90%.

3.6.4 Where centralized dry ash classifying is adopted, the supporting ash silo should be
designed uniformly with the conveying system ash storage silo, and the quantity shall be
arranged according to the classification requirements of comprehensively utilized ash, which
should not be less than 3 seats; the storage capacity of ash silo shall be appropriate to the
comprehensive utilization requirements.

3.6.5 The dry ash classifying system shall adopt dedicated wear-proof centrifugal fan, and
the through-flow components of classifier, cyclone precipitator and high-voltage centrifugal
fan shall be wear-proof material.

3.6.6 The conveying speed in the dry ash classifying system pipeline should be
15m/s~20m/s. The straight pipe section of conveying pipeline may adopt carbon steel pipe
and the elbow shall be of wear resistant material. The wall thickness of ash conveying
pipeline should not be less than 8mm and that of the return air pipeline should not be less than
6mm.
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4 Hydraulic Ash Handling System

4.1 Basic Requirement

4.1.1 The hydraulic ash handling system may adopt the following forms:

1 For boiler slag handling, a water sealed slag discharge hopper shall be adopted for
cooling; after passing through the hydraulic jet pump and conveying pipeline, ash slurry will
be conveyed into a dewatering bin or an ash slurry pond periodically.

2 For boiler slag handling, a submerged scraper conveyor is used for cooling; after
passing through the slag slurry pump and conveying pipeline, slag slurry will be conveyed
into a dewatering bin or an ash slurry pond or the ash yard.

3 For boiler slag handling, a submerged scraper conveyor is adopted for cooling; after
passing through a slag trench, slag flows to the slag settling pond itself.

4.1.2 The hydraulic ash handling system may adopt the following forms:

1 After dry ash in the ash silo passing through the ash slurry facility for slurrying, a
centrifugal or plunger ash slurry pump and the conveying pipeline shall be adopted for
conveying the ash slurry to the ash yard in a hydraulic manner.

2 After dry ash in ash hopper of the deduster is slurried, the ash trench, centrifugal ash
slurry pump and conveying pipeline shall be adopted for conveying the ash slurry into the ash
yard in a hydraulic manner.

4.1.3 The effective volume of water sealed slag discharge hopper shall not be less than the
8h slag discharge amount of boiler when it fires the design coal at the working condition of
maximum continuous evaporation, and shall not be less than the 4h slag discharge amount
when it fires the check coal.

4.1.4 Where periodic operation mode is adopted for ash discharging of ash hopper of flue
gas deduster and ash hopper of economizer, and the quench time of each ash discharging
period should not be less than 2h.

4.1.5 Water for ash handling should be qualified industrial waste water through treatment;
unqualified drainage of other process systems, waste water and rainwater within the plant area
shall not be directly provided to the ash handling system.

4.1.6 Hydraulic ash handling system shall be equipped with ash slurry values on outlet of
ash pump according to the pipe layout and switching requirements; where the ash yard is
higher than the outlet of ash pump and the elevation difference is relatively large,
slow-closure check valves shall be installed on outlet pipes of ash pump.

4.1.7 The flow velocity in the pipeline of hydraulic ash handling system shall meet the
requirements of Table 4.1.7:
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4.3.1 Selection of hydraulic jet pump system shall be determined according to such factors
as characteristics of ash, conveying conditions and conveying volume.

4.3.2 Number of boiler slag discharge opening and the configuration of slag crusher,
hydraulic jet pump, valve and conveying pipeline shall meet the requirement of discharging
the 8h boiler slag discharge volume within 1.5h~2h.

4.3.3 Each slag discharge opening should be arranged with one set of slag crusher and one
set of hydraulic jet pump, without standby ones.

4.3.4 The slurry weight density in ash slurry pipe should be 15%~18%.

4.3.5 The ash slurry pipe behind outlet of hydraulic jet pump shall be possessed of the
straight pipe section greater than 5 times of pipe diameter.

4.3.6 Hydraulic jet pump should be arranged on ground; where the hydraulic jet pump is
arranged in the trench, on the facility valve a portable cover plate shall be available for the
maintenance and overhaul.

4.4 Ash Trench

4.4.1 Ash trench of ash handling system should not be equipped with a standby one. Ash
trench shall be arranged in short and straight distance as much as possible and shall be
convenient for connection during extension, trench bottom shall be lined with wear-proof cast
stone panel, etc..
4.4.2 The gradient of ash trench should be selected according to the following requirements:

1 The gradient of ash trench should not be less than 1%.

2 The gradient of solid-state slag trench should not be less than 1.5%.

3 The gradient of liquid slag trench should not be less than 2%.

4 The gradient of ash trench conveying high-concentration ash slurry should be
increased properly.
4.4.3 The initial depth of slag trench should not be less than 500mm, and the initial depth of
ash trench should not be less than 400mm. The distance between the initial point of ash trench
and the ash entrance should be 2m~3m. Where water sealed slag discharge hopper is adopted,
the initial depth of ash trench may be deepened properly or measures such as arranging a
cofferdam may be taken.
4.4.4 The curvature radius of ash trench should not be less than 2m.
4.4.5 Design of ash trench shall be convenient for the installation, overhaul and replacement
of panels; at the place of walls at both sides about 500mm away from the bottom of ash trench,
steps shall be set, of which the width should not be less than 100mm. Where the radius of
panel, Ry is 125mm~350mm, the dimension of trench width shall be determined according to
Table 4.4.5 and Figure 4.4.5.
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4.6 Centrifugal Ash Slurry Pump

4.6.1 The ash slurry pump should be arranged in the boiler room; the ash slurry pump house
should be arranged near the slurrying facility.

4.6.2 Selection of ash pump shall be determined according to such factors as the resistance
of ash pipeline, the amount of ash slurry and the ash characteristic curve of pump provided by
the manufacturer. The flow of ash pump in operating shall not be less than 110% of the
designed and calculated ash slurry amount; the lift shall not be less than 110%~120% of the
calculated resistance of ash pipeline at the condition of 100% of the designed and calculated
ash slurry amount.

4.6.3 The number (group) of standby ash slurry pump shall meet the following
requirements:

1 Where one set (group) is in operating, one set (group) of standby one (s) shall be set.

2 Where 2~3 sets (groups) are in operating, 2 sets (groups) of standby ones shall be set.
4.6.4 Ash pump shall be arranged at a low height or a high height according to the facility
requirements and the specific arrangement places and conditions. When designing, it shall be
guaranteed that the available net positive suction head shall be greater than the necessary net
positive suction head of pump.

4.6.5 Where in the same pump house there are several sets of ash pumps, the channel
between two adjacent sets of pumps shall not be less than 1.2m.

4.6.6 In front of the ash pump house, an ash buffer pool shall be equipped, of which the
effective volume should be selected according to the 3min~5min design flow. The buffer pool
shall be equipped with devices or taken with measures to prevent from settlement of ash.

4.6.7 Where the ash pump is arranged in a low height, the design of pump house shall meet
the following requirements:

1 Frame of motor of ash pump shall be higher than the ground of pump house by
200mm~300mm.

2 In the pump pit of pump room, 2 sets of sewage pumps shall be arranged, of which
one is for operation and the other is for standby; the flow of sewage pump may be 30 m’/h ~
50 m’/h.

3  Where shaft seal water is used for sealing, the shaft seal water pump shall be
arranged at the 0-meter floor of the pump house.

4 On inlet pipe of ash pump, valves and compensating devices shall be installed.

5 Below the 0-meter floor, the through-wall position of ash pipe and cable shall be
sealed; cable trench shall not be arranged in the pump pit of pump house.

6 The guard control room and overhaul site shall be arranged at the +0Om floor.

4.6.8 Where the ash pump is arranged at a high height, the design of pump house shall meet
the following requirements:

1 In the same pool, the entrance of suction pipe of each ash pump shall be arranged
near.

2 Starting measures shall be taken at the place with ash pump.

3 Drainage from pump house should be discharged outside the ash pool.

4.6.9 Where the ash pump requires shaft seal water, specialized seal water pump shall be
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installed, of which the outlet pressure and flow shall be selected according to the information
of the manufacturer; where the information of the manufacturer is unavailable, its outlet
pressure may be determined according to the shaft seal form of ash pump while its flow may
be 1% ~ 3% of the sum of flow of ash pumps simultaneously in operation.

4.6.10 Where ash pumps are in direct series connection, they shall meet the following
requirements:

1 The selection of pump flow and lift shall be determined according to the ash slurry
amount and the total resistance of ash pump, and the flow of pumps at all levels shall be
same.

2 Pumps in series should be installed with speed regulating devices which should be
installed on the last level pump.

3 For pumps in series, the two adjacent ones shall be connected with a shortest pipe, on
which suitable compensation measures shall be taken.

4 Where the series level of pump exceeds 3, different seal water pump groups may be
arranged according to the series level.

4.6.11 For the form, basic parameters, technical requirements, test methods and inspection
rules of the centrifugal ash slurry pump, the current professional standard "Centrifugal Slurry
Pumps"(JB/T 8096) shall be referred to.

4.7 Plunger Ash Slurry Pump

4.7.1 The plunger ash slurry pump shall be selected according to the conveyed ash slurry
amount and the resistance of ash slurry conveying pipeline; the pump flow should be 100% of
the sum of ash slurry amount and flushing water amount, and the pressure should be 140% of
the resistance of ash slurry conveying pipeline.

4.7.2 In the same pump house, where the number of plunger ash slurry pump in operation is
one, one set of standby pump shall be arranged, and if necessary, the pump foundation may be
reserved additionally; where the number in operation is 2~3, 2 sets of standby pumps should
be arranged.

4.7.3 Where the capacity of plunger ash slurry pump fails to meet the conveying
requirements, two sets of plunger ash slurry pumps may operate in parallel, and their models
and parameters shall be the same.

4.7.4 The plunger ash slurry pump shall be arranged with an air tank or other buffer
facilities on its inlet and outlet pipelines; where the outlet buffer tanks are arranged in parts,
they shall be arranged outdoor.

4.7.5 In the plunger ash slurry pump house, clean and reliable water source for continuously
washing and sealing plungers shall be available, and the water amount and water pressure
shall be provided by the manufacturer.

4.7.6 The inlet pressure of plunger ash slurry pump shall be provided by the manufacturer.
Where the slurry feeding pump shall be installed for increasing the slurry feeding pressure,
the slurry feeding pump shall be connected with the plunger ash slurry pump in the unit
system; both the flow and outlet lift of slurry feeding pump shall meet the technical
requirements of plunger ash slurry pump.

4.7.77 Design of plunger ash slurry pump should meet the following requirements:
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