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GKBI : Power Plant Yearly Operation Plan for 2566 (2023)

Rev.05 . 25/07/2023

Yeatr 2023 / 2566
Month OCT. NOV. DEC. JAN FEB MAR APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC.
Week :|2I3]4 I.]2|3|4 1|z|3|4 1[234 lelalq 1[2[3[4 1[2[3[4 1|2[3‘4 1|zls|4 1[2‘3[4 1[2'314 1I2|3|4 1|2|3|4 1|2|3|4 1|z|:|4

Customer Plant Plan

Crushing Operation Actua
Machine Test Run -

Evaporator Opeartion

Ethanol Plant in Service Ethanol Production 90,000,000 Litre
Tl
Power Plant Plan Power Export to EGAT 50,000 MWhr

Bagasse use plan as: 390,000 tons / Woodchip 35,000 tons

- Ready " CIUShlng 65/66 “{au“uaau i o : ---- -

wiauRudan 31 aanau 66

- — i ———— e
. Major Shut down
STG. 1 Operation 1 | |
==
Boller. 2 Operation Power Plant 2

s ] | S—|— —
Major Shut down Major Shut down
STG. 2 Operation i

I I
Boiler. 3 Operation —— plgwa-
Powr! Plant 3
‘ Major Shut d | S | S | | | S| S £
STG. 3 Operation R ok Major f‘hut

Boiler 3 Shut down
enuaTaava ;
P nanudzanava
asan 1 )
asam 2

I I

Boiler 3 Shut down




GKBI : Power Plant Yearly Maintenance Plan 2566, (2023)

Year 2566/2023
Month JAN FEB MAR APR MAY JUN JUL AUG SEP OoCT NOV DEC
— |~ |~ |~ = Nl ) =l — — el =l hl Bl el g
Week EEEEEEEEE N e e e
Power Plant 1 Operation Operation I Major Shutdov;m
I Y N Y Y
Power Plant 2 Operation Operation Major Shutdown Ready for Crushing
I R [ R R R
Power Plant 3 Operation | Operation Major Shutdown Operation Operation
1. Power Plant 1 Maintenance |
- Boiler 1 ERS
&3
- ESP 1 Inspection and Maintenance & S
- STG No.1 Inspection and Maintenance 3& [ ] »
2. Power Plant 2 Maintenance | i
- Boiler 2 [ £
g
- ESP 2 Inspection and Maintenance = E
()
- STG No.2 Inspection and Maintenance £
3. Power Plant 3 Maintenance | s
- Boiler 3

- ESP 3 Inspection and Maintenance

- STG No.3 Inspection and Maintenance

4. BOP and Other Work
- Substation Maintenance

- Power Distribution of Power Plant
- Cooling Tower
- Fuel Handling
- WTP, RO&EDI

- Air Compressor and dryer
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OPERATION, COMMISSIONING
AND MAINTENANCE MANUAL

OF

ELECTROSTIC PRECIPITATOR
(ESP)

e oll I 13

TUNACORPORATION

RN FRA KB RA A
Zhejiang TUNA Envir I Science & Technology Co., Ltd.

1L RETHNRE

1. Inspection before trial operation

BREBERTERNETHEATLEARE, AZWT:

Comprehensive inspection shall be carried out before ESP is installed and put into operation, the contents
are as follows:

D aEgHEEREERREREERTLERE
B8 4% 1R 2 gk B 41 5Smm.

B FI AR ] B 42 %1% £ 1 AL £ 10mm, F AR 7]

1) Carry out a comprehensive inspection of the electrode spacing and the different electrode spacing in the
electric field. It is required that the installation error of the same electrode spacing shall not exceed +10mm,
and the installation error of the different electrode spacing shall not exceed +15mm.
2) EEGHEBERDRERMERNCREEHTT AEE,
2) Check whether all connection parts required by spot welding in the electric field are fixed by spot
welding.
3) e EAAATRE, TRARE, PERAEEREEILR,
3) Check all welds of casing and ensure there mustn’t be leakage welding, less welding and welding defects.
4) FEREFANSLTLY, aERARFRERE, AEEE L, K3W. HBERTRLSAR. @
REEMERAPLBEREEA.
4) Clean up all the sundries in the electric ficld which exist between dust collecting electrode and discharge
clectrode, on the internal platform, in the hopper, air inlet and outlet and distribution plate, also in the ash
conveying device and electric air locking device, etc.

) ERARRNKAY, REGESANES, ERASREESHELLTAER, TE, FTH
BERL 400mm L L. BESHWBEEAMEE. T, 2.
5) Clean up the sundries in the box beam, check the connection of high-voltage wire and whether the wiring
of the electric heater and thermostat is accurate and reliable as well as keep away from the high-voltage wire
more than 400mm.
6) REAMWEHBREHMMEELETE, 9. REALTHXAREHENLS RF.
6) Check whether all the gaskets and sealing materials are installed completely and accurately as well as

whether the manhole door is closed and sealed well.

D e ERSFEER A FRMAALITRE EHLEIFHTT RE.

(M) TUNN Zhejiang TUNA Environmental Science & Technology Co., Ltd.
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7) Check whether the manhole door of hopper damper and gas distribution plate is properly installed and
fastened.

8) B EHARE AR THAE T A BRIEFN, BRELAREAH, TH. REATENNLE
SHEEETERAFIRNEEN. BESMRITRE (QHERTEHRERRITEH. H8. HE
%) WEEERRESWTR, MUMIRTHERLANRERTHAEALE WG THEMN, £E
RTMAZRERRE

8) Check whether all geared motors are filled with lube or grease, and whether the supply wiring is accurate
and reliable. Check whether the insulation resistance of all motors is within the range required by the
manual. Check whether the clamping bolts of all rapping devices (including rapping driving device, rapping
hammer shaft, pair wheel and check ring, etc.) are all fixed; Check whether grease is added in the rapping
bearing seat and whether the rapping bearing cover is installed properly.

9 ER, KEREE, BEEERXESNELZTEATE, REEANMLETEH, R
BEAREATEE, MEREPEHLARERTLRTE, RCAREAR. BERBTXETE
fERH, HREERE,

9) Check whether the wiring of high and low voltage electric control cabinets and high-voltage silicon
rectifier transformers are accurate and reliable, whether the oil level in the transformers is normal, whether
the protection and safety facilities are intact, whether the high-voltage cables and cable terminal boxes are
installed reliably, and whether there is oil leakage, whether the high-voltage isolation switch is in good
contact and flexible to switch.

10) feEaME TEERPERE S AHTE, BHaEELE 20MA.

10) Check whether whether all the working grounding and protective grounding are accurate and reliable
and whether the grounding resistance is within 2Q.

1D RFLELPLRFREEZZREELZERI. 11 REHFER T DG A Bk LB A RLE
PEXEAREWEE, WX, BAKERAL.

11) Check whether there is any installation omission according to the dispatch note and installation date. 1.1
This manual is applicable to the installation, commissioning, technical retrofitting and overhaul of the DG

type ESP body equipment and related electrical equipment.



() TUNA

2. AERERER

2. Commissioning before booster
D BREEHEHTRETFIRS, AARAREBLA B ERTEAHRE, REEHATX
RESHERHNRTRES L, R ERTEHXRELETRETEH, REBNELTTHES, &
BRARANGERAFTHELHREEY, RITEWETETLR, SRITELR TR E A LN
Kb, BEREBEZELRTES, REBNTFXETENERNNRTREM L, EHEFFHTE
TEF. REETHIRA, ERTKEL BB HERWRFEAEAT.

Zhejiang TUNA Environmental Science & Technology Co., Ltd.

1) Put the control mode of the low-voltage cabinet in the manual state, use the local operation box to start
each rapping driving device separately, check whether the start switch corresponds to the rapping device to
be started, whether the running direction of the rapping driving device is correct, whether the geared motor
works properly, whether the lifting and falling movement of the discharge electrode lifting mechanism is
normal, whether the rapping hammer shaft runs smoothly, and whether each rapping hammer head hits the
corresponding anvil head. Then start it on the low-voltage electric control cabinet, check whether the start
switch corresponds to the rapping device to be started, and whether the operation signal indication is normal.
Then put it into the automatic state, and each rapping device shall be able to run automatically according to

the required program.

BHAHA MG, bEENABERE M, BLEER TR EREXHERMERZEL (— K
%k%&m&mﬂwﬁiﬁm 30°CLAE) , 2FEH T,

2) Start all the electric heaters, check whether the electric heaters are heated, whether the thermostat is set at
the setting value required by the installation document (generally, it is required to set at 30°C higher than the

flue gas dew point temperature), and whether it works normally.
3) J 2500VMQis & F & 5 JE W 4, e m AT 200MQULE .

3) The insulation resistance of the high voltage network measured by 2500VMQhigh voltmeter shall be
greater than 200MQ.

4 KFEREESHRERAEIREEHEES.

4) Connect the low voltage tap of the rectifier transformer to the highest output voltage range.

() TUMA Zhejiang TUNA Environmental Science & Technology Co., Ltd.

D EFFMR
1) Matters needing attention

(1) ZERFIBATNAE YHEF AR F 4 TET, TRERNK, TRMAFER#T. aEFHits
R B G R E r BCR B R R EALE IR E B 4 /UL

(1) No-load trial operation must be carried out under normal local meteorological conditions, not in rainy,
snowy and foggy days. Before transmitting electricity to the electric field, the electric heater of all insulating

materials must be electrically heated to the specified temperature or heated for more than 4 hours.
() ZRAEFTLIEF LN AL LB wEEL. BEFARLES.

(2) Local meteorological conditions such as temperature, humidity and atmospheric pressure must be

recorded for no-load trial operation.
() MEZKBERYERH, H AT A R R AT E.

(3) In order to make the secondary voltage accurate, if possible, it shall be used high voltage electrostatic

voltmeter to rectify the reading of voltage.
(4) HATERRBTLTH £ NBEREL, HERETER, PHLLEE.

(4) No-load trial operation must be directed and organized by special personnel, trial operation steps shall

be formulated, and safety measures shall be strictly taken.

(5) BRRIBT—PAHLEEMAT, ERTHHPEEHT, RETHTERNARETIETAHT
BE, FhRFEC, GRATVAPETENRLARRAKE.

(5) The installation unit is generally responsible for the no-load trial operation, and the supplier and the
user cooperate to carry out the trial operation. After that, the trial operation record shall be sorted out, and

the installation unit, the supplier and the user shall sign as the basis of final acceptance.
2) RER &R = HIREAT
2) No-load trial operation of low-voltage equipment

(D BFERLEHBITE] WRAHIE B, RELK, EXRBEALES S, ALT
FRERAMEITI, EHEERERATERRLZAE A,

(M) TUNN Zhejiang TUNA Environmental Science & Technology Co., Ltd.

5) M@ ERAEERARRR, HEER LEE, BEERE, FEEAEEEEREERET
HF R 220V/100W B AE B & BB EDR T, R 5 R A 0—180°, AR M HEER, —K
R & MG T 0—380V., 44 /5 AT AR K B9 %

5) Perform a dummy load test on the high-voltage control cabinet. Power on the control cabinet, connect the
reactor, disconnect the output of the main circuit from the silicon rectifier transformer, connect two
220V/100W incandescent bulbs in series with each other, and adjust the thyristor operating angle to 0-180°.
Incandescent bulbs shall change from dark to bright, and the primary voltmeter shall be 0-380V and then

make the opposite adjustment.

6) XIS E E AT S AT R, MR EMS S BT, mekRtEEd,
Lokt BB HUR MO L, R AR AT AT AR I B R R IR B T X
BB G R A s, MR RSN, 4 RSB A b, R AR R R
AT R S AR SR = R

6 ) Short circuit and open circuit tests are carried out on high voltage networks except the electric
field. Disconnect the high voltage network from the electric field and transmit electricity to the silicon
rectifier transformer. When the secondary output voltage reaches the rated value above, the high voltage
controlled silicon shall be able to make open circuit alarm and cut off the main circuit power supply. The
high voltage switch shall be switched to the earthing short circuit of high voltage output and transmit
electricity to the silicon rectifier transformer. When the secondary output current reaches the rated value
above, the high voltage control cabinet shall be able to short-circuit alarm and cut off the main circuit power
supply.

ERE, BB EARNCHELTHAT, FARFHRENAE, REERE ZALRAR
BE R TH#AT,

Note: This test shall be carried out with great care, boosted slowly and manually, which is best to carry

out under the guidance of the technician of the electric control factory.

3. Rk B ERRELT
3. No-load trial operation of ESP

LPLE TARHEAT TG R R4 5, MM E KRBT, s RRETERSLEER LB RER.
WEENLZRRE, FRATRBHER, HHRRETEES,

When all the above work is completed and proved to be in good condition, no-load trial operation shall be
carried out. No-load trial operation can check the installation quality of ESP, electrical and mechanical

equipment, and also carry out necessary commissioning to prepare for load operation.
4

() TUMA Zhejiang TUNA Environmental Science & Technology Co., Ltd.

(1) Run the opening and closing of the inlet and outlet valve (if any) of the ESP, repeat several times,
requiring normal and flexible opening and accurate opening of the instrument display. After the completion
of operation, all valves will be opened to make air flow in the ESP under the natural draught of the

chimney.

(2) BE&WRITRESFUGIRAT 4 /MR UAL, MR EH, ARE R LEIALSR fay 4 side &k 7=
BHAS.

(2) Start all the rapping devices and continue to run for more than 4 hours, and the operation shall be

normal. For specific requirements, please refer to the attached materials or related product specifications.
(3) BEh e EIPSEEIEAT 4 ML E, B n AR ERER o, BENGEY TE.

(3) Start all the electric heating devices and continue to run for more than 4 hours. It shall be confirmed

that the heating device can heat normally and the temperature controller can work normally.

(4) BHHARHMRREREAHABREFMRGIEAT 4D L, FEEEH, REERIBENE
MEEXERRHAE.

(4) Start all ash conveying equipment and electrical air locking device and continue to run for more than 4
hours.and the operation shall be normal. For specific requirements, please refer to the attached materials or

related product specifications.
(5) tH AMEERELEDES, RILEASERETIRET,

(5) If there are other low-voltage equipment such as vibrators, trial operation shall be carried out according

to the instructions.
VLB RIEAT i K I A R AT AL, NBEREU L EREHET, HREEEH

If any problem is found in the trial operation above, it shall be dealt with and restart according to the above

requirements until normal operation.
VPR AR T B bk B a0 TI6 B, RLiE A & R BRI AT %

If the trial operation content above is not within the construction scope of ESP, users shall provide trial

operation records.
3) WER AN EHREAT

3) No-load trial operation of high voltage equipment



0T
H) TUNA Zhejiang TUNA Environmental Science & Technology Co., Ltd.

FEREWEZREMEIRAEFRBBRINERATAAGERBRERETHE, EHBIN, HR
EEERSCHTT ERINERE, 2HZLEWATELHAE, HIFTAARE TR EMAR
X 3o

The no-load operation of high-voltage equipment mainly uses the high-voltage power supply device to
supply power to the electric field without flue gas. Before power supplying, it shall be ensured that the
high-voltage network has been correctly connected, all safety interlocking points have been closed, and all

personnel have left the electric field and other dangerous areas.

(D BEREREHEAEIREEEM Y, L5 EaEB8E RRIFAEFRRTX, £
RFHFE, GrEFuEEAE, —REAT, YKL ERFERRENHLEN, LZLERE
R LE R 1 BIER:

(1) Connect the tap of the rectifier transformer to the highest output voltage range, close the main power
switch and control power switch of the high voltage electric control cabinet, and use manual voltage boost.
Each electric field shall boost slowly. In general, when the secondary voltage reaches the rated value of the
power supply device, the minimum secondary voltage value shall meet the requirements of Table 1:

Table 1
5] 4% 18] JE. mm R JEE KV PR
Space between same electrodes Secondary voltage Evaluation
300 50 44 qualified
300 55 & # qualified
400 55 &4 qualified
400 65 & # qualified

(2) VA EZEKde Y aiEH & E A 1000m LT, RAFE, R L4308 BT KB — kb BB A0 &L
Bl
(2) The requirements above mean that the local altitude is below 1000m and the weather is clear. If the

local humidity is too high, the secondary voltage value shall be reduced accordingly.
(3) NEEFHATEE NSRRI, HUTIA% A &%,

(3) Observe whether there is corona flashover in the electric field, no flashover shall be as qualified.
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(9 2HBEAETRE, ARERAXEBHNITERR, ALTERNET, ALFERKEF.
ERCNSYARE OECh CR R LR

(9) After all voltage boost is completed, observe the working condition of the rectifier transformer. There
is any abnormal sound and any abnormal temperature rise. Check that the high voltage network does not

have discharge and leakage phenomena.

10) 2HMAEERF—NERE, HaAeEEraglREFEdL. 7ER, ARFAAE,
N AR LAY BT 4p (KB B TR 2KV A — g AL R DR E, B, HEZREIEASE
. BRREERTEE K2, WRTEARFP ARG BHRLBHERASSE,

(10) After all voltage boost is completed and everything is normal, the volt-ampere characteristic curves of
cach electric field shall be drawn separately. The method is to record the secondary voltage and current
value every 2KV from low to high starting point with manual voltage boost until the secondary current is
rated value. Please refer to Table 2 for the format of the record form. This table can be used as a reference
for users to debug the ESP in the future.

Table 2
ik B A
[The specifications of ESP:
Lk EEAAE: AKV e AKV
IRectifier transformer specifications [Testing time
B
[Electrical filed no.:
Fg ZREEKV ZOR AL mA —KBEV R A
No. Secondary voltage | Secondary current Primary voltage Primary current
1
2
3
4
5
6
7
8
9
10

3% A Principle: L&A recorder: 4 year /A month F day
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(4) W KB E LR ERMHERT AR RLERKB RELENTRME, WNgEAE, —EA
B ook B R R EHHR M, W AR bR B B R ENPURE, WA ZEREN
o

(4) If the secondary voltage has reached the requirements of the table above and the secondary current has
not reached the rated value of the power supply device, the voltage shall continue to rise until the secondary
current reaches the rated value of the power supply device, so when the secondary voltage also reaches the

rated value of the power supply device, the installation quality can be judged to be optimal.
5) BFRAEILRY —, ZRBEBFTE, TEXXESWMLNRERFN.

(5) Record the primary and secondary voltage and current values in the process of voltage boost, and

record the setting of transformer taps.

(6) B TERETHAMEA, L—aHERXBHHREREETRH LI K, TAREHEE
EARAE, AW aRaREFREER, XRERASAE, HERH & RN B EERLA K,
ER—HRT, AR REERTABEERENTL(E, wkAE, MaTHNEEREN R (L
HRE SRR EMARWA Reqda § THAT, R % RIRE T AL R E A7 2] 5102 B 9T L
AT P TR I, BT DA R BB R 89 80%) o

(6) Due to the large load of no-load operation, when the rated current capacity of one power supply device
cannot meet the requirements, two power supply devices can be used for parallel power supply. On two
parallel power supply, must pay attention to the synchronous booster, and pay attention to the two power
supply voltage current must be in accordance. Under this premise, observe the secondary voltage whether
can reach the rated value of the power supply device, if possible, it also can be judged installation quality as
optimum (this plan may cause the equipment easily damage so as to be carried out under the guidance of the
manufacturer. If the voltage is less than rated value due to the excessive air humidity, this test can not be

carried out, and the voltage can be increased to 80% of the rated voltage).
(D —Aag#iTEm)e, BRARET A RTECETHAE, EELMEGAEER.

(7) After the completion of one electric field, the same method is used to boost the voltage of other electric

fields until the voltage of all electric fields is completed.
(8) £ HEFFETRE, BEALWHRITER, WELENKRWEEF L EM. W LEAMA A4,

(8) After all electric field boost is completed, start all the rapping devices and observe whether the readings

of each instrument have changes. If there are no changes, it is qualified.
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AD UETRERE, MEEERETRIBFREETENT, AERE, RRHEERLTENE
B, FHRATRBEWERR, AERTHGEDHRE

(11) After the above work is completed, the high voltage electric control shall be switched to the automatic
state for operation. Observe automatic control system work of the voltage and current, and carry out the

necessary settings, observe whether it can be automatically adjusted.

3) dk A B A HIRIZAT

3) Load trial operation of ESP

LERRETRL DG, BT RERET.

Load trial operation shall be carried out when no-load trial operation is passed.
ARRETRRG L ERRDERER, AWML EE LT LG THETHE, FRTLEHRER, 1

KB G R ERE R, ABRKET R EA P A5, ZREAMERTEA T, RETTAE
BB FAATEE, o, BRAMAP SFHEHRERREEE.

When the no-load trial operation is passed, load trial operation shall be carried out. Load trial operation can
check the performance of ESP and electrical and mechanical equipment under working conditions, and carry
out necessary commissioning, so that it can reach the guarantee index required by the contract. Generally,
the user is responsible for the load trial operation, and the installation unit and the supplier cooperate to
carry out the trial operation. After the trial operation, the trial operation record shall be sorted out, and the

installation unit, the supplier and the user shall sign as the basis for final acceptance.
EREH
Matters needing attention

QD IR ATRT AL 4R AT 4 /DB 230 s o SR B AT B A i, SOEGRAE AT B0 B 2 30 AR AT %
ERZEfT, Wi RFERBEFR AR RERE,

(1) Before load trial operation, all electric heating devices shall be powered 4 hours in advance. Before
load trial operation carries out, all rapping devices shall be started and run, and whether ash conveying

device shall be put into operation according to the actual material level.

(2) GRRIBATH B A BE A AT, YRFAHEBER TRABEAGA R hEL,
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(2) Before load trial operation carries out, flue gas heating electric field shall be connected at first, and
electricity can be transmitted to the electric field only when the internal temperature of the electric field is
higher than the dew point of flue gas.

(3) #AT HARREAT IR € N ERER, FIORETHE, THhLLEH.

(3) The load trial operation must be directed and organized by special personnel. The trial operation steps

shall be formulated and safety precautions shall be strictly taken.
HEREAT
Load trial operation

(4 &rBmEREENN TR XPEMBERTA, RAAHNE, AERE. RANEERET
R, HAATRERRR,

(4) Close the main electric switch and control power switch in the high voltage electric control cabinet, use
automatic voltage boost, observe the voltage and current automatic control system, and make necessary
Settings.

(5) URRE, RREAALALILE. EFHENRABANFEEAFETAHATE, ZKE
B, RREEEEHETERANTE (—BR2RN)

(5) Observe voltage, current value and whether there is flashover phenomenon. Due to the difference
between dust medium and flue gas medium and no-load operation, the secondary voltage and current value

will be greatly different from no-load operation (generally decreased).
(6) WETRAMN, wOKEEGRERKSHN, NIHATESSKGHE:

(6) Observe the working conditions, and adjust the control parameters if they meet the requirements of the

contract:

a RTTEEAZRERE, ERAFAEEURTERNGHA, WITEFEL50% (—HeFHE
#7180°) Ba‘, AR B R AR Sk R — A, R

a.As far as possible to increase the secondary current value, observe the thyristor conduction angle after
reaching the maximum value, such as less than 50% of the full conduction (general full conduction is 180°),

the cabinet rectifier transformer tap shall be lowered, vice versa.

(44! TUNA
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5. Routine operation and maintenance of ESP

Zhejiang TUNA Environmental Science & Technology Co., Lid.

5.1 ik R BHHIE
5.1 Operation of ESP
TREE-RBELRUGHENEBRE, HNEUTERET.

Whatever it is the first operation or the subsequent operation after shutdown, the following requirements

shall be carried out.

l> BRABRIZE MR 4 /DA R BB ., REHERERRTEERIFLH
EAT, WRFKEMREATRA FAEEILET.

1) All electric heating devices shall be transmitted for electric heating 4 hours in advance before ESP is put
into operation. All rapping devices shall be started and run normally before operation, and ash conveying

devices shall stop running after there are no problems in trial operation.

2) BRABFIBRN AR T, Ll BEIR L EE R E R E B T A R B
L

2) Before the ESP is put into operation, the electric field shall be heated by flue gas. When the inner
temperature of the electric field is higher than the dew point temperature of the flue gas, electricity can be

transmitted to the electric field inside.

3) HAAIEERY EEEL .

3) Make sure all controls have been selected to be automatic.
4 #HUEHRETRALTHE XA .

4) Make sure all inspection doors or manhole doors are closed.

5) BARREAWEROETEE, FAZF—. ZKRE. BRARSTEY, BAREELREI
%o

5) Transmit electricity to the electric field according to the requirements of load trial operation, and observe
whether the primary and secondary voltage and current are normal, and whether the electrical equipment is

abnormal.
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bR RS TR — MBI RER Z M r AT RIS RE, wRRREER TR, EFKEE
HARE. AHATHRGRELA TSN, ERAGERKEEHNFARRE ZACERFE

b.Determine the control mode. General control device has a variety of control methods for on-site selection,
such as spark tracking control, critical spark control, etc. For the working conditions of flammable and

explosive smoke, critical spark control mode or limit the maximum secondary voltage shall be adopted.
cRERTEEMRAT, #H.
c.Adjust the rapping and time of the vibrator.

B BB E R & R AR AR TR R BT TR SRR Y, MR L —
RITHER G BB 2 7 —HEARTT, IR HRT R LB S,

Tt shall be noted that the rapping of each electric field and each row of collecting electrode plates shall not be
carried out simultaneously. For the electric field struck by discontinuous rapping, it shall be adjusted to start
the vibrator on the other side immediately after the end of the vibrator on one side, and make the rapping on

the air inlet side start preferentially.

VBB R AR AA, AP EAT B AR T LA AT L i, DIROA TRV R &7 R, B
Sokpd, FHREEARERRITHER F4.

The above Settings are for reference only, and it shall be adjusted appropriately according to the working
conditions in the actual operation, so as to improve the dust removal effect as much as possible, reduce

secondary dust, save energy consumption and extend the service life of the vibrator.
A Z RRET R 7 REE ARRER R ED L, SHEREY THERATH—REE, BRE.

d.Make the volt-ampere characteristic curve under load with the same method of no-load trial operation, and

record the primary voltage and current value under normal working condition.

e WA B B H AL, — R TETEAREE L, w2 IR EBRAN, NiEEL, wEE
Th b B 0 R AT B, ERKE e AR ER.

e.Observe the discharge of the chimney. Generally, no obvious smoke and dust can be seen. If find that the
dust collection effect is not good, the situation shall be checked. If the reason is the ESP itself, it shall be

adjusted again until it reaches the discharge requirements stipulated in the contract.

() TUMA Zhejiang TUNA Environmental Science & Technology Co., Ltd.

6) MELARITKERTEMALY, SHAKE, HRRERTETLEY.

6) Observe whether each rapping device is in normal operation, and whether each ash conveying device and

air locking device is in normal operation.
D WNETASHETEY, WEWEHHKELEELEER,

7) Observe whether the working parameters are normal and whether the discharge of the chimney meets the

requirements.

8) M bEMEKmAEHERAG Al
HITRRFATHNEFNEREF,

T, ®iBE—MEESEREUEETRANLE, A

8 ) The above requirements shall be carried out in the control room and the site respectively. After
commissioning, the above requirements shall be continuously observed for more than half an hour, and the

routine inspection procedure can be carried out only after confirming that work is well.

5.2 # kLB FE

5.2 Outage of ESP
RRAFES, THRE - AEELRUGHNEFFE, HEEUTERH#T.

Except emergency outages, the following requirements shall be followed, both for the first outage and for

subsequent normal outages.

D HATZLAKE AR BB L BEE,

1) Confirm that the process system has allowed outage of ESP.

2) #EEEAE AT m e e (B R

2) Stop supplying power to the electric field (or operating on the upper computer) according to the button of

the high voltage control cabinet.
3) VI E s e ] A R
3) Cut off the power supply of the main circuit and control circuit.

4) EHE AR 8 R R EATRE Y, NEHERBIT R VAIE I EHERE SN E R
MEHEAME, AELREENEERBETA MG FRLEE TR, REFRLEWHA.
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4) If the downtime exceeds 8 hours or the equipment needs to be repaired, the high voltage isolation switch
shall be switched to the position where the electric field and the high voltage output of the high voltage
transformer are grounded, and the "warning sign" shall be hung on the switch handle of each electric control

cabinet and the high voltage isolation switch, and the safety chain key must be kept well.

5) fribm e e, N AKERIRAT AARAT R E A AR B 2—4 /e, DU R AR RS A B i
MRE . BARKENEERITREE LB 0.5 /] it

5) After stopping the power supply to the electric field, continue to run each rapping device and ash transport
device for 2-4 hours to ensure that the dust in the electric field and hopper is completely discharged. The

ash conveying device shall continue to run for 0.5 hours after each rapping device is stopped.
6) dmfE AR A 4B 3T 24 /NEE,  TU) 4 177 W e e 3 % L 24 (R B O B A BB B LR

6) If the downtime exceeds 24 hours, the power supply to the electric field can be cut off at the same time as

the electric heater.
53 ARk A BRIEHE N E L AP
5.3 Inspection and maintenance of ESP in trial operation

BREBREREMHME T LE., X RERGHRE, AEEANEG L, KHMRETHE
Rt x AP AR BIH AL EFER, RERREBAIKY. RE, GRBANEELR, N
SIRAPHEEEEN. R—WHANKALS T, ZEREMERNEFEESALFX, REEkw
T:

The failure rate of ESP is relatively high at the initial stage of operation due to the reasons of technology,
installation and equipment itself, so it is very important to strengthen the operation inspection, timely find
and deal with the problems, which is an important process for ESP to achieve "long-term, stable and
efficient" operation and which shall be paid great attention to users. The length of this period is related to

factors such as technology, installation quality and correct i and Specific

requirements are as follows:

D BB ARG T L5, ALRRBRHBEMEE - R EREERR BV CHEEHZA,
RGP £ SR LS B, w X AR B G T EAE TS0 ENRTRE, Uies
WY A SR

1) Process parameters shall be strictly controlled at the initial stage of operation, especially the temperature
and humidity of flue gas must be kept within the scope specified in the technical agreement, so as to avoid

the formation of internal parts or dust condensation bonding. In case of this situation, the process parameters
15
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4 BERAFEPRAIHLBRETETLEY, ZEYNTARRESEA TR AME, W RNTH
DHH B LB, WA AR, MESRITEE.

4) Check whether the ash conveying device and the electric air locking are running normally, and ash
conveying device shall be often opened to check whether there is dust discharge. If there is no dust
discharge for a long time or discharged dust obviously reduced, the shed dust may be generated from the

hopper, and the rapping device shall be started.

5) U EREHAEHTIOR, —HERE 4K, AREDA: #. BADEE; BHREEN
—. SkEE. BRE; ARTGHRENESTERAR R REMPREERBTRI.

5) Generally, the above inspection shall be recorded every 4 hours, the content at least includes: inlet and
outlet temperature; The primary and secondary voltage and current value of the ESP; The operation

conditions of each rapping driving device, ash conveying device and air locking device.
a8 /NI IR A BWIRATEAT, BANRE. ERTESNEBETLE,

a. Check the oil temperature of ESP's rapping operation, electric heater and rectifier transformer every 8

hours;
bR ESER EIw M. Wish, EHAF, HRARIEEA LB, FRELLAE,

b.In case of any abnormal situation such as automatic alarm, open circuit and outage, the time of occurrence

shall be recorded in time and emergency treatment shall be reported.

6) FIARBREEF—RENHN 2R AHRETRE, AANRTHE A EFUTGERR, 5
Th b B HCRMAATEM, SRR, TFALITHAANTERARELLHEHE. BTN HLR
EAEA:

6)Check the inner electric field by using the opportunity of every outage of ESP. Before entering the electric
field, the high voltage power supply shall be cut off, the discharge electrode of the ESP shall be grounded,
the warning board shall be hung up, and the manhole door shall be opened to confirm that there is no

dangerous gas inside. The inspection contents of the inner electric field are as follows:

(D ERaR PR LR AEALER, RIEERE . #EREREETRAIME. £ER
LR R L ERERAR L,

(1) Check whether the system of discharging electrode and collecting electrode is deformed and whether
the distance between electrodes is changed. Check whether the discharging electrode wires are loose or fall
off. Check whether dust accumulates on the collecting electrode plate and discharging electrode line.

17

(M) TUNN Zhejiang TUNA Environmental Science & Technology Co., Ltd.

shall be adjusted immediately and the machine shall be shut down for maintenance to avoid the expansion of

the accident or difficulty to repair.
2) BEMHR FF 4 Nt E—RAMERITEARER T EF B, AEEHE

2) At the initial stage of operation, all rapping driving devices shall be checked every 4 hours for normal

operation, including:
(1) jE#FHAEEH (WBKT) 5
(1) Whether the rotation direction is correct (side rapping);

(2) A RERRREMNG, LARTERA. HEMRBSHRERLNETRERENY, WX
ILE W5 b R B AR AR

(2) Whether the fastening bolts are loose, especially the fastening bolts of the bearing with the seat, the
baffle ring and the coupling shall be regularly checked if they are loose. If they are often loose, measures

shall be taken to solve them thoroughly;

(3) MHFARERTENLEY, RELRAGETHYRE, FRELETME, FRERAK
HERAETD R, RTRSHER

(3) Check whether the top lifting device is in normal operation, whether the lifting body rotates flexibly,
whether the guide wheel bolts are loose, whether the guide wheel and the lifting body is in good contact, and

whether the wheels are normally rotated;
(4) RFEHNA LR, FTEFNFRFEA, B LFEFYFRMES (TR .

(4) Check whether the geared motor has oil leakage, abnormal sound and temperature rise and whether the

motor has abnormal sound and temperature rise (side rapping).

3 HER4DMREENE, RERERTRE, AEELEFHEREN—. ZREE. BRE,
BRI IE# R AR R AT He R

3) The high and low voltage devices of the electric control room shall be checked every 4 hours, especially
the primary and secondary voltage and current value of the high voltage electric control. The reasons shall

be found out and ruled out if it’s abnormal.
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() BERERPRLBIRITEMALRES EH, BHRTZEGLHNRTKERGLUEARD
BB S AR E AT b AFIRATEA TB AR R . IR A E/LHARTHHZE (K
A, RATHDKME (T ERHAEL) REMARBM, REBTRTMNS, RITEHHT T
B, MEREEATHERTEY, RABNRAAZTHHLRTHAE, $HEERE.

(2) Check whether the system of the rapping hammer shaft of the discharging electrode and collecting
electrode is in good condition. Start the rapping device to check whether all the rapping devices are all
accurately and strongly knocked on the corresponding hammering block, whether there are shifting and
loosening phenomena of all rapping hammer. Check whether the bearings of the rapping bearing seat rotate
flexibly (side rapping), whether the stop ring on the rapping shaft (located at the fixed bearing seat) is loose
or shifted, whether the fixed screw is loose, and whether the rapping hammer shaft has axial
displacement. Check whether the pull rod parts of the discharging electrode are normal, whether the lifting

angle of the lifting hammer is still the angle of installation, and whether the rotation is flexible.
(3) BELFMRLRRATHREAR —AFEL, 2HRTFNBTEEME-—FEL L.

(3) Check whether all the collecting electrode rapping rods are at grade and whether the hammering block

of all the rapping rods is still in a straight line.

(D BERZEENHMGLEABESH AR, T T KA F ML E RN ERSIE
Ho ENHAEE LOBRR RS ERKACEREEY.

(4) Check whether there is ash accumulation inside the insulating sleeve and dust-proof pipe, and check
whether the position on the top of wind damper and both sides edge wind damper is normal. Check whether

the position of the damper and hopper damper on the internal walk platform is normal.

(5) REAHEE LRETHFENRK, LHEEMRA. RERIHESERL, AEERIKE
A AT B BB BELRAR 5 A SH IR AL

(5) Check whether there is serious ash accumulation on the internal walking platform, especially on the
side plate. Check whether there is ash accumulation in the hopper, especially at the corners of the hopper

and the edge of the damper and the hopper side plate.

(6) eEAEAFTRESENRER, REAMAENAEIHS. ALERERMRER —HiE
AESHARFATRERS 56, ARKEC) KT SRITHZ AN BFREERA—(CEL, BESH
AR THER A RRLAREHRRRKA KR

(6) Check whether the gas distribution plate is deformed or worn, and whether there is a phenomenon or

trend of shedding. Check whether the rapping system of the gas distribution plate is in good condition, and
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whether the "coupling" between the transmission device and the rapping shaft is in the same position. Check
whether there is ash accumulation or blocked ash discharge between the bottom of the distribution plate and

the lower plate of the air inlet.

(D BEFERNHEEEERLERN, AREE 5, BESRSTXH, LREERTXH
FERLELATHE. bERRERT AN, LA RN LNERRSFE, REABRTHAA
HAK. LT ABTRNHBRESHRK.

(7) Check whether the insulating sleeve in the box beam is damaged, whether the electric heater is in good
condition, whether the temperature controller is in good condition, whether the insulating sleeve is in good
condition, and whether the high voltage wire connection is fastened. Check whether the insulating rod is in
good condition, whether all the connections at both ends of the insulating rod are fastened, and whether the

fastening bolts are loose. Check whether there is ash accumulation inside the box top beam.

(®) e B R HALM, BALNHN. BAXES, MREMEET ZH, £HERMHETHRA,
hEEHEHRE R,

(8) Check whether the cable inlet box, cable terminal box, rectifier transformer and damping resistance are
in good condition, and whether there is ash accumulation in all insulating parts. Check that all grounding is

in good condition.

Vb RIABR, B AHREFGRRER, R I % E RSN REF#ATEE, oI
BT R B AT BT, S & 3eie AT A TR

If ash accumulation is found above, the cause shall be analyzed and the ash accumulation shall be removed.
If the device is found to be loose, the cause shall be analyzed and the device shall be tightened. If
displacement is found, the cause shall be analyzed and the position shall be readjust. All inspections and

processing are recorded in detail.

() THERLBAGTERRTE, KU LERETREN, LG OELIMNE RN E AT
B, wEMRAKE, WEFIREZEN, EFTRERTHR, LETRTHEE KA.

(9)Regardless of the ESP body or the electrical aspect, in addition to the above requirements for inspection,
the problems that have been found shall be reviewed as the key point. If the problems occur repeatedly, great

attention shall be paid to them and the causes shall be re-analyzed to solve them. If necessary, contact the

supplier.
54wk ABEHE LSRR

5.4 Routine inspection and maintenance of ESP
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bR 48 Nt AT A — ok, EELENGRERE AL

b.Inspect the site every 4-8 hours, mainly check whether the site equipment is in operation;
CRIEFEHENWHEST L £,
c.Keep the control room clean and hygienic.
(2) “RHIRAF B E DR A LT A A
(2) "Regular inspection system" shall have at least the following contents:
d. 7 AR B B 1A R R A AR
d. Determine the time interval and personnel of regular inspection;
e HLR AR i g B i 2
e.Specify the contents and routes of inspection;
£ 2 WA 25 R BT,
f.Record inspection results.
3) “fPBIRFEE DA UT AR
(3) The "Maintenance and Repair System” shall contain at least the following contents:

HAMN FABHARE, —BERLT, MEREELMHETY, ETREEAT, Bt LA EM
FARAE, BB ERT R, TEARGAMNESR, BRELWIE5EE, EERMANE
BAGE, £EFRNNSNEESEE, BURNRENKEAE, BFAH. EREREZMF
WREFEHTES, FHE—RERGENEIRUL, R EEANEF A5G4 aRALH, AB—RZFE
FZEHAT K, BRFBMWES, TEAEAFRERARE, HABHNELSE, AG—KF
FRHERGCH R, REFEMEREMH. KETKG, MEFERAEF—HEATE R AERET
ERERR

Formulate regulations for minor, medium and major repairs. Under normal circumstances, minor repairs
shall be carried out at any time according to the situation. If possible, problems shall be found and dealt with
at any time. Medium repairs shall be carried out once half a year, mainly dealing with the replacement of
wearing parts , refueling and adjustment of the operation equipment, replacement and repair of key parts,
check and adjustment of each control testing instrument, testing and handling of the grounding electrode,
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B REBRHEMHNREREFE, THNEFH TR EREP DB AN X - BRARFER:
HAH e E R e THRERRHA AR AT T ARALE, 28Rk EBARI AN
DREESRERNEEEN, £hLEOEERABTENIAULTT K EEMHE, X HHEY
E#ETH. EXHARER AP THEERWT:

After passing the inspection and maintenance at the initial stage of esp operation, it can enter into the normal
routine inspection and maintenance stage. The mark of entering into this stage is that all the problems found
have been effectively dealt with according to the requirements of the initial inspection and maintenance
work, all the flue gas conditions of the ESP have been stabilized within the scope required by the contract,
and the ESP has been running steadily for more than half a month without any failure. This period is called

normal operation. The inspection and maintenance requirements are as follows:
D HFRER TSN, ARRBEANEEREE - REREESFAZGEEZA.

1) Process parameters shall be strictly controlled, especially the temperature and humidity of flue gas must

be kept within the scope stipulated in the contract.

2) X—HRRRESAN LRRE, BERRFGHEHLLE, FUMEUERERETREMSE
B, fEE ] T A K —

2) Although the ESP is relatively stable during this period, emergencies can happen at any time, so the
inspection and maintenance shall be still carried out according to the above requirements, but the time

interval can be correspondingly longer.
3) fERX — RN R SR AT R R H AR B A A5 2

3) During this period, "operation duty system", "regular inspection system" and "maintenance and repair

system" shall be established.

(D) “EATEHRG EE D A UTEK

(1) "Operational duty system" shall have at least the following requirements

a g1 B EREN—, ZKBE, BRE. HERLABHEILREBITE L

a.Record the primary and secondary voltage, current value and ESP’s flue gas temperature value of the

high-voltage electric control every one hour;
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cleaning work of the inner electric field, electrical cabinets and insulating materials and so on. And
downtime of medium repairs is required over 3 days, which shall be combined with the whole production
system arrangement. Major repairs shall be carried out once between two to five years. In addition to the
content of the medium repair, it shall also include the verification of all kinds of instruments and meters, the
replacement of damaged parts, etc. The plan of major repairs shall be generally formulated in advance and
all kinds of spare parts shall be ready. After the major repairs are completed, the no-load and load trial

operation shall be carried out as with the newly installed procedures.
5.5 Bk DB FH R AT
5.5 Wearing parts of ESP and treatment

Bk ABRKE GG T EREHIME, FEARTR LRI, BI85 B A K>
EHHA.

The wearing parts of ESP body are mainly moving parts, which are easily scoured by air flow and dust. For

wearing electrical parts, please refer to relevant product instructions.
1) e de A R AT R 45
1) Collecting electrode and distribution plate rapping system

(D) RATERGREFEREATHEL 10mm DL L, FRRETHRG - WHSEFEH, AtENFik
g,

(1)  The other hammer shall be replaced if the deformation of the rapping head and the hammering block

exceeds 10mm and the splint hammer can be used on the other side.
(2) S BB AR AF] 2.5mm DLk, R T ET 8 Hh R JE
(2) Bearing seat shall be replaced if the wear exceeds 2.5mm.
(3) FRATHE Sk 548 5 B (3 P 40 A A = B B AR M 3T 2.5mm LA B, AT B

(3)1t shall be replaced if the wear between the elastic pin and the pin shaft of the rapping hammer head and

the hammer arm exceeds 2.5mm.
(4) fZE R E 5 7 P i 3 AR o 350 B 1T F 4,

(4) The packing between the transmission device and the casing shall be replaced if it is worn.



() TUNA

2) KERIFRAT KK

Zhejiang TUNA Environmental Science & Technology Co., Ltd.

2) Discharge electrode rapping system
(D) RATE L H8ET WS A EH AL 10mm PLE, 5 EHIFE.

(1) A new hammer shall be replaced if the deformation between the rapping hammer head and the

hammering block exceeds 10mm.
(2) B A JE AT 10mm Wb, dn 3 FF R4 T 0 5 — W AR ST, AL N E AT R E .

(2) If the wear of the bearing seat reaches exceeds 10mm, the split cast iron seat can be replaced with

another side to continue to use, the other shall be replaced with a new bearing seat.
(3) FRATHE S 5548 5 B (3 1 0 o B A 2 ) B B AR 3L 2.5mm DL B, M AT B

(3) Tt shall be replaced in case that the wear between the elastic pin and the pin shaft of the rapping

hammer head and the hammer arm exceeds 2.5mm.
(4) RIRE T L ILE BRI E R AT E
(4) The cam in the lifting device shall be replaced in case of serious wear or scratch.
(5) RFAXE P FI5 B4 F 4 8 AT 3mm 1 #ATE .

(5) 1t shall be replaced if the gap between the guide wheel and the wheel shaft in the lifting device is

greater than 3mm.
(6) I3 B i 4 B0 S AR Ao 50 i T B 4
(6) All bearings in the lifting device shall be replaced immediately if damaged.
(7D FR A3 E R o BB R o 2 AT e
(7) The elastomer in the release part of lifting device shall be replaced if it falls off.
() Tt EFMAWEREZ AT EERAL 2mm B, N34T EH#,

(8) The guide sleeve between lower link and the hanged pipe of wearing pull rod shall be replaced when

it’s wear exceeds 2mm.

3) BRI R IAGIT R E o
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6) If grease is required to be added to the rapping bearing seat inside the clectric field, it shall be checked

each time when it enters the electric field, but it shall be replaced at least half a year .
6. BREHURE . FHLEE

6. Operation picture, start & stop

LAY

Start ESP

6.1 f ki E B H

6.1 Start hopper heater

IS

# %ﬁ—mﬁu;ﬁ‘TFﬁm&J‘.Fﬂ- radh E A Fa At [EEEE
Huzting Heating noda Run/$ton Fun (Fault
145+ %*leiﬁ wz| oo RREE]I S @
1# ash

= ;ﬁ R
S @)

bucket

3# ash bucket

HNext |
ok 8 REG l BFaE
Heating pictur Dwnharxe picture Glncir ictur

A EEREREL
A.Select “Auto” control mode
Bt H B E TR fo B E LR E B E TR A 80 B, “iRE LR%7110 &

B.Select “Low Temp™ and “High Temp”, then set “Low Temp” as 80°C and set “High Temp” as 110°C.
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3) All insulators shall be replaced in time if damaged.

4) AR K IES T E, AT B,

4) Gas distribution plate shall be replaced in case of serious wear.

5) L Je e [ fon K I 36 B A e ot L AT 4

5) The damping resistance shall be replaced in case of open circuit or short circuit.
5.6 Ik b B

5.6 Lubrication of ESP

Rl BRIV E R R R, A AR R R B B A B K R R A . LTI
ERABRABEERLT, BB 5L~ & UHHE KA.

The lubrication of ESP is mainly the transmission parts. The lubrication of ash conveying and electric air
locking shall refer to the relevant product instructions. The lubrication treatment described below is under

normal circumstances, the reducer part shall be subject to the product manual requirements.

1D REHEHEEEE LK.

1) The lubrication of reducer shall be replaced once a year.

2) RATEKE PR EA TR, BRPEEREHR—

2) The bearing in the rapping device is oiled once a month, and cleaned and replaced once each time.

3) |ARATEHA CRE DR, B8 SRSEIRRE, SARE-K SRATEEFRATR K.
ST EAF W ALk, &R E K

3) The lifting rapping parts (including cam, guide wheel) shall use calcium giner grease, which shall be
injected once a week, cleaned and replaced once each time for medium repair. Mechanical oil in lifting parts

oils in once a week.
4) +F BRI AW, § 24180 /N —
4) Mechanical oil is selected for the cross slider coupling, which oils in every 24-180 hours.

5) BYAMMRITHAE, LEREXDNERE, NEEgsRARGARETRE, HEDFE
Ei— K.

(b4} TUNA

Fu o Faisi  |Ef
System run System stop

wsa | fein @
System ru System stod | ™ |
BB AR AL .
@]

@

Heat ing rur ating sto

ftdihe .&.—1—#%1’%3
Ash bucket Ash bucket
heating run] | heating :

3R | A A T |
Bischarging Discharging
_atop

# 2 8 & Input) temp 0 Jc
H A Nute HoE20utpdt temo| 0 ['C
T o _ ram AP W
~ Main picturd Heating picturd Discharge picturd Olock picture|

W E TR S B F
Select this picture “Hopper heating run”
6.2 EEMINE BT

6.2 Start porcelain heater

e 8 &AL AL i AR A
] Heating Haating mede R.u-u Stop

8 £ | A | £
*g.| Gont] | “-'“:l, ,f;:, B | $ten| Stoo
T | ] £

HIM.J el

=,
Lo Jga|emn| g2 |22 G|l &5

Next |

Eam Eor l j Hiam
Main picturd Heating picturs Dmmmar Glack picture

AR BB R

A.Select “Auto” control mode
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Bt #R £ TIR AR EIR-3 P f B TIR R ) 80 BB & FIREEH 100 &

B.Select “Low Temp” and “High Temp”, then set “Low Temp” as 80°C and set “High Temp” as 100°C.

System stop

=+
Ash bucket
heating

) | ?
mcn%afﬁm Bﬂ?&?gns
!E' atof

# o & & Input temp o |
A Mute 2 & AOutpdt temo| 0|

@ 000:

o

[5]

W EE B BB AR E
Select this picture “Heating run”to start porcelain heater
6.3 HA B H

6.3 Start discharge

& o ot i ot ] 2t

&:? Delay time| fun time |Dycle time Made RueSrop Run [Fauld
v ibratos
e T T
1-1 &i St | gyci= v _qﬂ oo .
% | L | ER| 2
B 01| o o AR R & | @
= R T o
i-:.&s‘lﬁ ) skt |m Gycle lm.«l_'MJ_WJ Btop .
2-24 1 I [ e P T I I i
2-2 §i | Tysle u..«m..&m.]_éa_l Btop .
Next |
ffam | 2 H¥E®
rge picturd pi
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secondary voliage

Secondary current

AZRER. BERRE

A.Set secondary current and voltage

“ZOREETTUE A 50KV

Set“secondary voltage™ as 50KV

“TRHEGRE A 30%

Set “Secondary current” as 30%

BESHE W _JRRLZRGHIHENE, GRUBER ZKERA TER.

B.Gradually increase the secondary current until the electric field appears discharge phenomenon,

temporarily set this voltage and secondary current as the working point.
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A BERFER R E M

Zhejiang TUNA Environmental Science & Technology Co., Ltd.

A.Set hopper wall vibrator mode as “Cycle”
B 7 E A 58 ## 873600

B.Set “Discharge time” as 5“Cycle time” 3600

EH B FaiFd
System run System stop

REH

e
Ash bucket
haat i

Bl | ]
I}l_'eb%afs?na Bﬂ?&?gﬁs
run atof

# o & & Input] temp 0 Jc
HeE20utput temo| 0 JC

i HE B0 BT P KRR B SR IR B

Select this picture “Discharging run” to start discharge vibrator

6.4 T A JR I 5 7 B %

6.4 Fundamental frequency power supply’s start and adjustment

(n) TUNA Zhejiang TUNA Environmental Science & Technology Co., Lid.

M & — Table 1.
ZEREERARRBITTR

Transformer No Load Boost Test Record Sheet

T | 4 #7 Project Name: 7 JE %% 5 Transformer No.:

ZREE ZREIR —KEE —RHET S A
Secondary Secondary Primary Primary Conduction
Voltage Current Voltage Current Angle

KL
Spark Rate

10%% %
10% Rated

20%% E
20% Rated

30% 8%
30% Rated

0%
40% Rated

50%% 2
50% Rated

60%%
60% Rated

0% %
70% Rated

80%%#i <.
80% Rated

90%%i 2
90% Rated

100% 2
100% Rated




0T
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fff % W Table 4.

0T
H) TUNA Zhejiang TUNA Environmental Science & Technology Co., Ltd.

ERAEREH WL

No-load Voltage Boost Volt-ampere Characteristic Curve

BB BB B4 | B R TR
Commissioning record of electric heater and automatic control circuit

T B 4 # Project Name: %% No.:

Secondary Voltage
EZ R | RSAmAE | RSHE | BT A | BET R | BET

kV)
Name B1 2 3 #1 #2 %3

TiH Hopper Hopper Hopper

. heater 1 heater 2 heater 3 heater 1 heater 2 heater 3
Project

ZREEES
Secondary circuit

signal

Secondary Current (mA) >

ZHBH. FIE

Remote control

BERES B

Automatically run

at low temperature

AL

Automatically run

at high temperature

VL
HETUNA Zhejiang TUNA Environmental Science & Technology Co., Lid.

fft & 19 Table 4.
SHRAT 8 R B B35 ] B B IT
Commissioning record of hopper vibrator and automatic control circuit

T H 4 # Project Name: %5 No.:

£ RHRAE | ASHRT B | ASHRSE KHE | KHRHE | KRS E

Name 1 2 3 4 5 6
TH Hopper Hopper Hopper Hopper Hopper Hopper
. vibrator 1 vibrator 2 vibrator 3 vibrator 4 vibrator 5 vibrator 6
Project
~REHET

Secondary circuit

signal

ZH R, #LE

Remote control

RN E )R]

Automatically run

at cycle

EE R i

Automatically

stop at cycle
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inwdunmbwsedibni] 6 | 6 | 5 6|6 6|6 6| 6 6|6 6| 6|6 6 66|46 6|6 6|8 ol & 6|6 4
PM Pump gATT weekly (20 sct) FLAN 125,65 niln e

ACTUAL
I |No. Pump : Sump Pump 1 ACTUAL
2 |No. Pump : Sump Pump 2 ACTUAL
3 |No. Pump :Cooling 1 ACTUAL
4 |No. Pump :Cooling 2 ACTUAL
5 |No. Pump : Cooling Open 1 AUTUAL
6 |No. Pump : Cooling Opan 2 ACTUAL
7 |No. Pump : Imbibition Pump 1 ALTUAL
% | Mo, Pump : imbibition Pump 2 ACTUAL

9 |Maceration Juice Pump No. 1.1 ACTUAL gofuiund
10 |Maceration Juice Pump No. 1.2 ACTTUAL
11 |Maceration Juice Pump No. 2 ALTUAL
12 |Maceration Juice Pump No. 3 ACTUAL
13 |No. Pump : Cooling Retum 1 ACTUAL
14 |No. Pump : Cooling Return 2 ACTUAL
15 |No. Pump : Unscreened Juice 1 ACTUAL
16 |No. Pump : Unscreened Juice 2 ACTUAL
17 |No. Pump : Unscreened Juice 3 ACTUAL
18 [ No. Pump : Screen Juice 1 ACTUAL
19 [No. Pump : Screen Juice 2 ACTUAL
20 {No. Pump : Screen Juice 3 AMTUAL
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PM Pump HTM weekly (25 Set) PLAN 125065 22iin. 66
ACTUAL
1 P2i6-A ACTUAL
2 P-216B ACTUAL
3 p26eC AUTUAL
4 P-216-D ACTUAL
5 P201-2A ACTUAL
6 P201-2B ACTUAL
7 P2M-2A ACTUAL
¥ PI4-28B ACTUAL
9 P202-2A ACTUAL
10 P202-2B ACTUAL
11 P20I-1A ACTUAL
12 P201-1B ACTUAL
3 P204-1A AcTuAL iy
14 P24-1B ACTUAL
15 P202-1A ACTUAL
16 P202-1B ACTUAL
17 P231A AUTUAL
18 P23IB AUTUAL
19 P206A ACTLUAL
20 P2068 ACTUAL
21 P207A ACTUAL
2z PXTB ACTUAL
23 P215A ACTUAL
24 P215B ACTUAL
25 P220A ACTUAL
26 P220B ACTUAL
27 P25iA Al
2% P251B ACTTIAL
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w9 LILNNAANIstNAe T L lAzanis

JOVNIVHA QILYNIAVYINOD

—
J0VNIVEO WYO0IS

-—
STORM DRAINAGE

T

e

did ) 39YNIVYA Y3LYMILSYM

D7 L2

STORM DRAINAGE
—

WASTEWATER DRAINAGE ( PIPE )
P

[
JOVNIVHO HILVMILSVM

(3d)

CONTRAMINATED DRAINAGE
——
WASTEWATER DRAINAGE ( PIPE )
-—
WASTEWATER DRAINAGE
-—

WASTEWATER DRAINAGE
-

CONTRAMINATED DRAINAGE
-

-—
STORM DRAINAGE

T
STORM DRAINAGE

——
JOVNIVHA H3LVMILSYM

—
‘DVNIVHA ¥ILVMILSVM

(3did )

§

I éi(/
&
&

) TO EIA CANAL
STORM DRAINAGE
-— 2
JASTEWATER DRAINAGE L STORM DRAINAGE
w patmiitivy z e —

=
o,

STORM DRAINAGE
-~

%me&mnﬁn

LRUNISZLLNNTAANISUIAY I UNUNTASINIS

v
NU1 1

®

STORM DRAINAGE
S

DRAINAGE SYSTEM SYMBOL

[ STORM DRAINAGE

I || || | =W CONTRAMINATED DRAINAGE
ISR WASTEWATER DRAINAGE

I | B | BN | BE \WASTEWATER DRAINAGE ( PIPE )
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1) Wastewater from process

- Cooling and boiler blowdown

- Backwash and RO reject drain
2) Wastewater from residential building 35
3) Contaminated runoff

- Filter cake vard

609
22

m?*/d
m?*/d
m*/d

162 m3/d

FLOW | COD
(m3/d) | (mg/L)

BOD
(mg/L)

1,027 216

112

1

FLOW
(m?3/d)

CcoD
(mg/L)

? RC PIPE |
BOD

(mg/L)

1,427 | 750

400

Contaminated runoff
- Ethanol tanks area

- Syrup tanks area

347 m7/d
1,080 m*/d

Wastewater from process

- Cleaning from process

-Wastewater from laboratory 3

843 m3/d
m*/d

FLOW
(m?/d)

CoD
(mg/L)

BOD
(mg/L)

946 | 2,000

1,000

Contaminated runoff

- Bagasse land yard

FLOW
(m/d)

CoD
(mg/L)

(SUS-304)
(1mm)

FLOW 150m’/h)

HOPE PIPE

(~200-220m>/h)

T o

1 (10,000

00/

" WASTEWATER POND NO3 |

()

250> /hx10mHx15kW
(RUN 1 + STAND BY 1 SET)

BOD
(m/L)

i_ém

3,783 | 4,180

2,100

» 20m>/hx2bar

% INNER ACID
PROOF COATING

" WASTEWATER POND NO2

S0 Ot 7RV

(RUN 1 + STAND BY 1 SEI)

(w/d)

(/)

788 1

(~5-50m'/h)

(~80m/h)

WASIEWAIER POND NO.1

7 |
[
|
|

(CONCRETE MADE)
(INNER FRP LINING)

Bﬂﬁ,fhﬂﬂme}.?kw

(RUN 1 + STAND BY 1 SET)

> PORTABLE WATER "

WASTEWATER POND NO.3

i — #(F)

TRANSFER PUMP NO.$

300m° /hx9mHx 1 TkW
(RUN 1 + STAND BY 1 SET)

|
|
SLUDGE_CONTROL SLUDGE_CONTROL |
JTANK _NO.J JTANK NO.6 :
(FRP) (FRP) |
I—Dd | Dt Dt - ‘
Nl =
0.071rpmx0. 4kW
| @ \ I SURFACE AERATOR 0.061rpmx0.4kW
p— 75 kW x 6 Sets - A
= | HOPE | HF TH? &l% 2
E & $ I_' = |
o | - | [~ e
fo o 3 7 Jo ¥ :
1000000007 -.-...;i...l.-.- J — @l N ||
~ L = 2 4 -_-1_—|-"-|—_1—.- —
= (CONCRETE MADE) zill(nmt:&m':lamt MADE) —
SEDIMENTATION TANK NO.6
(INNER WATER PROOF) 10,5 m (INNER WATER PROOF) 816,000 wmue NO.6 (C1)
(CONCRETE MADE) 110’/ hx10mHx7.5kW (CONCRETE MADE) 110 /hx10mHx7.5kW
(INNER WATER PROOF) (INNER WATER PROOF)
SLUDGE CONTROL SLUDGE CON|
JANK NO.2
(FRP)
D=3
55N’/ minx5000mmAqx75kW
s (RUN 3 + STAND BY 1 Set)
0.071rpmx0.4kW
(LV TYPE)
CAIR3) \ .-[ 0.061rpmx0.4kW cop| [1os
— . " £ XX 0o
T | HOPE ; N = B
4 T E T =T P T ) L1t
© | X T =
(650m”) O 0
E';' é:} & 5 é) I: 5:!
im
1 T 1 T (1,700 M
MONITORING CHAMBER
1% AFRATION TANK NO.2 24 AFRATION TANK NO.2 (PE MADE}
(CONCRETE MADE) SLUDGE RETURN (CONCRETE MADE)
(INNER WATER PROOF) 10,5000 PUMP NO.2 (CI) (INNER WATER PROOF) ¢16,000 PUMP NO.5 (C1) 4 "
(CONCRETE MADE) 110m /hx10mHx7.5kW (CONCRETE MADE) 110m/hx10mHx7.5kW 7 7
(INNER WATER PROOF) (INNER WATER PROOF)
o A %
= !
; (7,200m")
SLUDGE_CONTROL SLUDGE._CONTROL
TANK NO.1 TANK _NO.4 HOLDING POND
(FRP) (FRP) (HDPE SHEET)
] D <t p——]
0.071rpmx0.4kW —
0.061rpmx0.4kW B
AIR1 é SURFACE AERATOR
1 CARD | L ¢ 7.5 KW x 6 Sets - A \, ! (7200m%)
= | o HOPE M . u
9 g o LS N2 L L T ‘IF'I EMERGENCY POND
s : e~ i HDPE SHEET
9 - il o i o M < ‘ J
(650n’) e fo .:1;, |
101 9 | @ 1N |
(J ()
JUOO0000QgUl & (1.700m) i .
= -'-|-!.f-|-" P 5.5-0
— S ¢ 50mg/L
' TS < 1300 mg/L
(CONCRETE MADE) 10,5000 SLUDGE RETURN (CONCRETE MADE) SEDMENTATION TANK NO .4 SLUDGE RETURN BOD < 20 mg/L
PUMP NO.1 (CI) 16,000 PUMP NO.4 (CI)
(INNER WATER PROOF) (R WATER PRo0F)  110m/ RO Sk VOGS TR Enny (CONCRETE. MADE) 110m? /1 OmtHe7.5kW o0 & TRmg
(INNER WATER PROOF)
(~100m>/h)
(~100m’/h)

— E—
‘ —_—

==

2000cc /minxSkgf /cm?

(0.24N)

5500cc/minx3kgf /e’

(0.2k¥)

14rrP/hx10me|-1kW
INNER WATER PROOF (RUN 2 + STAND BY 1 SET)

220,/ 380VAC,50Hz,36,4W+1E

HHHHAL AT AU i
CONTROL ROOM
[ScADA RoOM]
FIRE FIGHTING TOOLS
CONTROL PANEL
Ifﬁ | TOILET ROOM
4
. it L i

s2ULTNTAULAANISTININABLATINIFIUIA 7,200 ANUIANLNATADIU

Eﬂmj/ hx10mHx3. 7kW ®® (5m)

(RUN 2 SETS)

SUMP PIT

(CONCRETE MADE)

(INNER FRP LINING)

(HDPE SHEET)

(BY OTHER)

TREATED WASTEWATER
TRANSFER PUMP (2x100%)
330m” /hx15mHx30kW
(RUN 1 + STAND BY 1 SET)
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WHUUUSHIUN LY 1/2566

UNINAL 150,000
NUAIWUG 140,000
fuay 155,000
LU 150,000
N HAAY 155,000
guey 150,000
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