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4. TupoumsUiRam(Procedure)

4.1 Prepare some steps before decrease the boiler load

41.1  BCO Boiler stop sand feeding 4 hours before decrease the boiler load
4.

BCO Boiler Soot Blow 2 time (8 hours) before reducing load below 50% to prevent corrosion in tube
because of Sulphur deposition absoebing maissme in air. During Soot biow, keep FF in-service

413 BCO Boder change foel master control 50 MW in msanal mode befipe miftine stop

414  BCO Botler change bed temperature amd excess 2 commrollef i mamal secondary air control

41.5  BCO Boder clange SH, R spray water syssem 1o misfial mooe conrol

416 Costinue nm ESP, Bag fiter and fiy sk transfer system
4.7 Bypass MFT nurbine wrip *Wanga turbine u3 fuel & trip 7 3302 bypass tiielfiainse

discharge chain T

4.2 Decrease Boiler load and Hot pack shutdown

1. BCO Boiler change MCR mode conmrol 0 mirbine load conmrol, decrease target load (rate 1| MW per
minwse) s BOO Boiler moilingf tecressed Fuel feeding amouss, primary & secondary air amount and
induaced air smounr are fedaced gradually 1o control pressure decresse samme 45 stindown curve.

2. During load deceited, keep comrol

2. Diff femperature between upper and lower wall af dnam is less than 50°C.

... SHY Gutlet temperabare cocling speed which can't exceed 2°C fmin

< Change of per g amd drum metal is maintained to lower

than 50°C/h temperature drop rate limit
d. Steam pressure are strictly controlled to avoid metal crack and water deficient accident caused by
sharp reducing of steam side temperature because of fast reducing of steam pressure.
e Stable during load reducing, supervision and adjustment should be enhanced on steam pressure,
steam temperature, water level and bed temperature
3. BCO Boiler slightly adjust fuel feeding to minimum speed (decrease 1%/5 min) that keep drum pressure
decrease rate low than 1 bar/min and decrease primary air fan (Follow PA critical flow interlock 110,000
m3/h)

4. Atload 50 MW, BCO Turbine change FW control valve to bypass line
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Boiler shut down

v ‘
Jaguszasi(Objective)
1.1 To reduce boiler load from 100 percent output to cold shut down with same standard by every shift team.

1.2 To shus down the bodler safery.

VOUIYA {Scope)

To shut down the bailer

AIANAN TN (Definition)

3.1 Exeess oxygen oxygen vabue afber combusTing mielsuring pesd in bock pass area

3.2 Soot biew s cheming nube sysiens by St 1o back pass pipe

3.3 Econtmirer means bare tibes of feed Wafkrgipe in back pass for beat up lemperanice before o to drum
34 Manual mode is mode controbdehich sdfusting percent ougest of squigment,

3.5 Auto Mode is mods controls which adfusting the set pommt of squipment.

3.6 Hot pack bodler is tepporary stuidown boiter for start up again after repair woek finish,

3.7 FF is Fabe Filter tha nse for filtered.

- ash of fiue gas
3.8 MFT is Mam Fusl Trip

3.9 CBD's Costimious Blow Do

3.10 BCO is Board Control Operator

3.11 SH s Super Heat

3.12 RH s Re-Heat

3.13 ESP is Electrostatic precipitator
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BCO Boiler stopped biofuel two discharge chain conveyors (PO Boiler make sure inside conveyor was
empty) except rotary feeder.
6. After Fuel feeding stop, load will decrease fast, when load decrease to MW, BCO Turbine trip turbine by

push emergency at operating desk in DCS room or Turbine interlock test trip if required.

7. During Turbine trip, st be mske sure that HP asd LP bypass will sstomstic apen. Need to bypass signal

rum bevel LLL, HHH of Botler trip interlock for prevent all fu tr5p fgss raim level to prevent boiler

8. BOO Hoiter monitar axyges increased 1o >18%.

9. BOO Boier stop alt 1D fan and meenor PA, SA4, HP fag vall be tripped (interlock)

s

BOO Boiler Close dasper of combustion sif £, danper 3 10 fumace o hot pack boiler. Open flue gas
SH, BH damper 100%%
11. BCO Boiler monitor bed temperurs, A7 it increases then need 10 open ID fan damper to release

comibustion

12. BCO Boiler check all bailer water drmin is close (BCO Boiler close CBD dmin. PO Boiler close periodic

dram)

BEO Tgbite Stop plosphate dossg system after not il water to boiler

14. BOG Bl Keep ESP in service nd fy a5k conveyor nssing

@

Pe¥Baller close mamal valve drain farsce, big down ¢ all dowil comer

et

S

PO Boiler close manual valve spray of SH, RH (follow as figure bellow)

Figure 1: Manual Valve
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17 BCO Turbine fill water to drum to full level and to keep diff metal temp top-botiom < 50 C
18, After drum level full, close FW control valve and open recirculation valve from drum to economizer.

19, When drum pressure 8-10 bar, PO Boiler open drain SH, RH and RH pressure 1-2 bar open vent RH

a5 3 bt : LT

Figare 2: Drxin SH viilve

20, When drum pressure bt PO Bailer open vent SH, convection cage, dram
- -

Figure 3: Vent SH valve
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4.3 Cool down Boiler

After hot pack shutdown 8 hrs., BCO Boiler open damper of ID, PA, SA fan for natural air-cooling boiler
and PA, SA damper to fumace. BCO Turbine increases times of water release and filling properly. (Large

amount fill and drain are not allowed)

2. Afber Shutdown fur 12 brs., BOO Bodler start 1D fan, HP blower, PA T, Aligly open damper, then open
damper gradually to strengthen venting

3. Whhen dnum pressure drops to 0 MPa, Metal temperature of drun: & lowes than 100°C and bed temperature
is lower than $0°C. Then PO Boiler open manual vabve fumace dmin, small down comer for BCO Boiler
open dram gradually.

4. When Flug gas tensp in hack pass < 150 C, PO Bolleropen mashole at tat zone

5. Afer bed tenmp drop to 55 € then BOD Bodder Stop PA, HP fia, keep ID fim maning and PO boiler open
wited b, farmace marhole

6.

BCO Boiber ca stop Rotary Teddler afler bed tetnp < 200 C

=

BEO Boiber stop ESE and @y ath trassfer system

5. thsiin (Record)

i

6. 19N@3UD (Related Document)

"hiil

7. 19NMNI81909 (Reference)

7.1 Training material for Boiler Operation from Chinese trainers
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Cold Start up Boiler - With B+

v .
Jaquszasn(Objective)
1.1 To start up the boiler in the same standard for every shifl

1.2 To start up he boiber safely and take e tine Jess

2. YOUNY (Scope)

2.1 To startup the boier 2 20d power af Funze G o cepany.

3. MOWANTIN (Definition)
3.1 Manual mode £ mode conme] whach adfusemg peroent suspt of squipmest,

32 Auto Mode is mode contols whach adjusifiE e set point of equipment

4. Vuneum il fiRIMIProcedire)
4.1 Prepare condition Before Startup

1. Clweck sheet for boiler starnsp complerad

2. PO Inspect Chuts foel frecing 1o famace no.|-8 not plug

3. Coufifity MM already remove Block valve for MST,CREHRH

4. PallowEM megger st ESP (Vaioe =5 M {1), deisolate ESP and test V1 carve
5. In-service heater ESP before startup boiler for 6-8 hours

6. In-service colleting rapper in ON mode.

7. Inservice emitting rapper in ON mode.

8. Open FF by pass damper and open inlet damper ESP

9. Start fly ash transfer system.

10. Check all manholes

. Fill sand to furnace level 630-700 mm (Approximately 40-44 hoppers) Should be fill line A and B in same

amount.

12. Check Economizer, Superheater, Reheater and convection cage vent and drain valve fully open.

Open manual valves of boiler periodic drain all

=

. Check drum, Convection cage, SH, RH vent valve and Start up valve fully open.
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15. Close recirculating stop valve from drum to economizer inlet
16. Isolate manual valve of de-superheated spray water
17. Open bypass FW control valve manually to fill water to economizer, control FW flow 30 th
18. After water out from drain economizer , close drain valve economizer and BCO adjust bypass FW CV to
increase FW flow to 100 th
19. Chean 300 kp/hi odl nozzie of duct barmer and test spray o pressuse 20 hars, Make sure that atomizing is
proper.
20. Test ipnivos and fame derector of all duct burners.
21. Track m MCC of all air fans (PA fan, SA fan HP blower, ID'fan)
22. Check coudstion all sir fin feady 10 Stan and 8ot by rip senl
23, Set mode damper of all air fan to mods muto
24, Sta will service puisp (Fusming 1 pump a0 kesp Stsad by 1 pamp)
25, Start air compresser md Inservice MEl #ir and mstrament i
26. ran supply oil pusp and keep frassite 70 bar before st up bodler for 15-30 mig.
27. Seart CW pump Keep P. cufler @18 Mpa ( Rumnning 2 pumps and keepStand try 1pump)
28. [n-service OOCW sysem, fo equipment ( FWP,OCCW,PA,SAHP blower,Gen ,Vacuum , Oil cooler )
- PO checked nmmual vaive kne cooling %0 bearing and cil coaler that are cpened.
- PO checked psiisl valve Ene DCCTW line A to periodsc desin pir mar st be 1l opesied
- PO stast period deam pump to pump water back CW outtet ne.
29, BOO cliedk Tuen Dn B+ in mevin page and pur bio heat & auto mode. (B+ will continue update bio heat

vatue)

4.1.2 Fluidizing Test and Furnace Air distribution
After fill sand to furnace for 22 hoppers and 42 hoppers. Need to do the fluidize test to make sure that grid nozzle not
plug. If found sand level was not smooth, need to open sand to clear grid nozzle.

1). Start ID fan 1 unit and keep furnace pressure at -0.3kPa

2). Start HP Blower 3 unit, then Open inlet damper until full open, HP blower current 73 A after that start flushing U loop
seal.

3). Force signal running feedback SA fan 1 unit and force SA fan stopped in trip condition of PA fan also
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Close damper bypass of outlet ESP line A & B

4.2.2 Start ID fan 1 vait, stighily open inléf control dampes 1o conmrol Fumace Pressie at -0.2 10 0.3 kPa and afier damper
open 100%, use hydrmlic

4.2.3 Start HP blowes 35T saslepens damper 100% side, keep current load T3 A, and start fanctsan fushing U loop seal
(90HDB_FST)

4.2.4 Start Secondary air fan 2 unit and open inlet control damper 100%,0pen fuel feeding sealing air damper and increased

scoop tube of SA fan to keep sealing air pressure 0.5-1.0 kpa.

Start Primary air fan no.A, B, open damper 60% and increased Primary air fans load to 85 A. both fan and running
for 5 minute and decreased load PA fan to 75-80 A.

426 Start ID fan no.2 and manual adjust setpoint of scoop tube to be same with ID fan no.1

427 Control furnace pressure in manual mode. Set point -0.20 to -0.30 kPa

427 Keep proper fluidizing condition for 5 minutes to Fumace Purging. (Required 50% total amount of air flow)

4.2.8 Inservice interlock

- MFT (Manual MFT, Bed temp high, Cyclone temp high, All PA fan tripped. Al SA fan tripped)

- BT (Drum Pressure HHH, Fumnace Pressure HHH, Fumace pressure LLL, All ID fan trip, All HP blower trip)
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4). Start PA fan 2 unit and increased load of hydraulic coupling to adjusted to minimize fluidization air volume, Open
fumace manhole to check fluidizing is good both side by special tool .(Normally good at condition PA fan motor load 85 A.
for 2 unit)

5). PO checked man hole in furnace and back pass are not have air leaking. It found leaking, need to reinstall or retighten nut
lock of the manhole.

6). After fluidizations is proper for 1) mimutes then Stop ID fan ismedistely and PA G, FP blorveraill be tripped also

7). Open fumace Maphoies to chack if surfoce of bed materisl 15 smoorh, if there 15 ueves 6 paling part, it shows that air
distributor is not unifioems. It & necessary uncaver bed material to check if there is blocking i air grid nozzle and do

fluidization test again 10 ke sure it bed maerial suface be smooth.

42 Start Alr combastion fan system
Sequence of startup fan: ID) fan#1st 1 wanit, HP Blowrer 3 e, S.4'fim 2 unit and PA fam 2 emits an ID fan#@2nd 1 unit
4.2.1 Open Air danger [Stane as picnire below) 10 et ghnditios Ready for Seart

Open PA air damper to duct urmer 1,2,3,4 = 100

Open PA air damper to it box. 104 boths siflé, (saihe 2 pictire below)

Open all secondary air danpés to Ring bos anll Above bamer

Open damper flue gas damper RE:SH 100+ bott: side

Open damper PA tc fiel feeditg: 2 Eine
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43 Boiler Ignition

43.1.  Primary air fan and induced fan inlet dampers are adjusted, with air volume to ignition air volume.

432, Control fumace pressure in manual mode. Set point -0.20 to -0.30 kPa

433, Open all secondary air damper and fuel feeding sealing air damper and keep fuel feeding sealing air pressure 1.0
kpa.

434, Open damper PA 1o cooling fsme delector

43.5.  Check instrasmess

& for control poeumatc vilve opes

436.  Open combustiom air damper of wind box 10% both side.
437, Decrease damper flue gzs RH from 100% o 2%

438 Check man)

ve prare open all duct busuer
439.  Control panel duct bramer 1o remose contal
43.10. PO opened manual vatve of duct bummer and Start guct bumet no.2 by sequence mode.
- After | min sexd them ssapped, St anothet dies eimer 5.2 = 4 =* 1 =3 for 30 sins for check sure that
all duct burner are able to st
43.11.  Start 2 Duct bumer contime (nozzhé 300 kp'h) Control bed temp increasing rate
Start - 200¢ = Sl
200 - 600 00 cilir
Remark If Boiler hve curing process BOCO boiler mereasisg rate tempernture foliow 1 Curing Graph that PE inform.
43.12.  *** During Startupduct burner
1.1 Check Tur B+ Makn contred is alveady n-service.
1.2. Change ID fan scoop tube and damper to auto mode
- Control Furnace pressure setpoint -300 Pa

13. BCO put PA fan & SA fan scoop tube and damper to manual mode.
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1.4, HP bypass contral valve will change to atits mode. Change HPE setpeint to auto mode. (B+ page) HP
bypass will ko o to minin value 5 25% and contrs]l MST pressure & sefpoint. But during

increased MSTHRH temp to Turbine requirement, we can adjust mansally mcase HP bypass not open.

1.5, Spray water contrel valse will chang de, BCO 10F CV DSH to manual

mode. Set autpst e

1.6. LP byypass and Spray water comtrol vabve will change to auto mode
43.13  Ifbed tenpincretse rae < 50 i, BOO increase odl pressre of doct bamer (1 barftinee, Maximum 2.5 bar) then
start another duct bumer no.4,3,1 respectively. (For Duct bumer no.1.2.3.4 running (nozzle 300 kg/h) Able to
increase bed temp 220 C)
4.3.14 When Bed temp 200 C, Change Nozzle duct burner no.2 to 800 kg/h And Start duct burner #2 by sequence start at

oil pressure 2.2Mpa and reduce to 2.0Mpa.

When Bed temp 270 C, Change Nozzle duct burner no.4 to 800 kg/h And Start duct burner #4 by sequence start at

oil pressure 2.2Mpa and reduce to 2.0Mpa

4316 When Bed temp 350 C, Change Nozzle duct burner no.3 to 800 kg/h And Start duct bumer #4 by sequence start at
oil pressure 2.2Mpa and reduce to 2.0Mpa

4.3.17  When Bed temp 450 C, Change Nozzle duct burner no.1 to 800 kg/h And Start duct burner #4 by sequence start at

oil pressure 2.2Mpa and reduce to 2.0Mpa
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- Start Distribution chain 14 or 24 Speed 30%
- Start Bio silo discharge screw/ Bio turning in minimum speed. For 1 min

- Monitor %Excess 02 and CO value at CEMs
- After jog 3 time run continue 1 line with auto mode control fuel flow by bio master 4.0 kg/s
4438 BCO put HP & LP typass control valve follow boiler comsition
- Keep MST pressure ~ 1.§ = 2.0 MPa, Temp. = 280-300 °C., RH preszure 0.1 - 0.2 MPafemp 280 - 300 ¢
RH temp. > MST termp. 10 € if possibile
- MST temp. > HP inmer casing tersp = -80-100 °C
4.4.10.1 Prepare MST, HRH rensgeeraire Iy

1 control duct trmer ail pressure 2.2-2.4 MPa

0 MP2

2 Manual controt of HP bypass for comtral main stesn presuse 1§
3 Close ventidain vailve of RH if pressure > 0.10.9 MPa Respectively
4 Monitor HRH tecurp shauld be incressed. &fid TP bypass showuld be opers S0-50 % in automsode. I less than 50%,
449, Close venvidrsén valve of RE If préssure’™ 0.2/0.9 MPa Respecrively.
4.4.10.  After MST.HRH temp reach furtiins requisemens. Before Start Tarbine Ralling. Please changed HP bypass valve, LP
bypass valve to cantrol m atifs made.
4.4.11 Turbine rollag reach %00H.yim prepare syncramize
- Put all Fpsl fescimg of 1 line to Auto mode
- Put Bio MASTER. of s lise 1o Mansil mode, (B= page) sta from 4.0 ks can increase more flow for

increase load

3. PO open manual valve spray water Main valve, spray water SHI.2 a bit.
4.BCO checked B+ De-superheat spray water control s already inservice. BCO change mode control of All spray
water control valves to auto mode. And PO adjust manual valve of DSH1 2 to make steam temp < B+ setpoint.
5.BCO inservice PA fan’s scoop tube and inlet damper to auto mode. Adjust Bias incase PA flow to grid show
alarm.
6. BCO inservice SA fan’s scoop tube and inlet damper to auto mode.
7. Put back pass damper RH/SH to auto mode.
44.11. Keep Bio flow auto mode . first continuously at minimum 4.0kg/s . And increase slightly with monitor load, Bed

temp rise rate. Control MST pressure must be > 20 bar.
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- Every step If bed temp increase rate < 50 C/hr., BCO increase oil pressure of duct burner (1 bar/time, Maximum
2.5 bar) then start another duct burner
Remark : If Curing process that temperature during 200 C-500 C or Quickly increasing temperature , Operation team can

use Nozzle duct Burner to 500 kg/h before 800 kg/h for these condition.

4.3.18 Control tentperaliice in water coked wind bax < T50C. Asd if wind box temp boll sk & 5ot same, controlled wind
box temp by PA damper to wind box mo. 142

4.3.19 When steam pressure reachies 0.2 MPa, chose dnam, convection cage and SH teasvaive

4,

0 HP bypass valve in B+ mutn mode, it will mimimum opened 25% to maintiin stesen 1o coaling RH coil and warm up RH
pipeline.

4.3.21 When drum pressuse rese o 0.5 1.0 MPa, close SH aminage valve, coovection cage md MST

4322 After closed dram SH, Close start up vabve for mcreasing SH steam pressurs. HP bypass will open more. To increase
more steam to heat BH 50 increase femyp fster

4.3.23 Adjust RH/SH damper from 201 00%5 o 40 50407 1o make HRH tenp mcreasing faster.

Normally cold start uy muis steam and relseat steam condition temp. and pressure control by il fuel by duct burner
for worming and ralling furbine ustil 2,500 rpm before synchronize

Steam condition Maim steamm temmp. 250 ¢ 4 30 ¢ pressure 15— 2.0 MPa

Reboeot stieseni e 260 ¢ — 300 ¢ pressure 0.1 - 0.2 MPa
44 Biomass fud feeding dusservice
44.1. Check dariper PA.8A fan to fuel feeding cpened
442, Fuel feeding bio to silo A, B level 30% both side from Emergency truck tilter. Select new wood chip moisture > 40

443, Fuel feeding system operated by manual.
4.

When Bed material temperature is 200 C, Start Rotary feeder all

445, When turbine speed prepare to increase speed from 1260 rpm prepare fill line WC to distribution chain both side
and when turbine speed 2500 rpm start to jogging one line fuel feeding

446, Increase SA fan scoop tube to 20%. (By adjust minimum output from 0% to 20%)

447, Start one line Fuel feeding manually (Start Jog for 3 time and then run continue)

i

- Start line Robbing screw 1" screw Speed 10%, 2" screw speed 10%, 3" Serew Speed 10%

- Start Chain conv. 16 or 26 by Speed 40 %, PO monitor local chain conveyor 16 or 26 not over
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44.12. When bed temp more than 750 C, Stop duct burner all (one by one)

44.13. 1f Bed temp stable, should be stop oil pump to prevent still have Oil Power correction value in B+ page

44.14. Afier stop duct burner, Place ESP in service. In-service colleting rapper in Auto mode. In-service emitting rapper in
Auto mode.

4415, Slightly increase PA damper to wind bex 5o.1,2 fo 60% and Put B+ PA damper in Coanbustion Page 2 inservice

45 Load incressing

45.1.  After synchnuize, BCO TB. will changs 1o Valve control. Incresse seqpoins S50 40%. Unril get Load 15 MW.
When Load reach 15 MW, Please change TB vabve control to TB Lead vantral (DEH page) then TB Pressure control
(at B+ page)

453.  BCO Stan mare foel 2 line

same procedure first line

4.54.  BCO Put power hand station to aute mode And Cantrol Joad MW sstpoat in B+ screen

455, Put Set poinr MSF cirscade (MST pressiuse seqpoturs B+ page) 1o Ao mode, (Rt | bapisin)

456.  Put B+ Bailer Pressue Support im-servips | Eves' i aiready mservice, it is OK.)

457, BCO Set atget boad MW to 30 MW fRate | MW/ium)

4.58.  When load 20 bW and E3 pressuia. Deaeraior pressure. Pur steam E3 o Deseraror n-service. And slightly
closing down CV anuix stesm hefider 18 Deserator tnk. And close MOV vent of dessrator bk

Keep load 30 MW go tnservace E3 fnished and monitor HP daff expansson not have alans and its trend should be

start decreasing, HiHP AIfF expansion hagh, must be decrease MST temp beas. (Mommally should be control MST <430

C.at this load )

Atload 30MW, BCO change from TB follow mode to Load control (CC mode) and slightly increase MW set point
5 MW by time to time. Set MW rate change from 1 MW/min to 0.5 MW/min
- BCO monitor diff pressure of MST actual should be not less than setpoint 4 bar and control it by decrease MW
setpoint a bit (3-5 MW) and decrease bio heat value (0.1-0.3 Mi/kg by time) for increase Fuel flow.
Remark. If less than setpoint > 8 bar, B+ control mode will change to Turbine follow mode. And Load MW
will dropped immediately due to TB controller will close TB valve to increase MST Pressure to MSP setpoint.
And BCO should be change mode back to CC mode and set target MW lower than last time. And after MSP

stable, will can increased load more.

4.5.10.  After condition normal and stable, increase load MW setpoint to 40 MW.
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45.11. Atload 40 MW.Put main FW shut off valve in auto mode. It will open automatically when FW flow >125 th and 3). During temperature rising, blowdown system of boiler must be put into operation, open valve continuous blowdown and

Bypass FW CV open >75 % start sequence button of periodic blow down according to boiler water quality

**% Main Shut off valve will open fully, BCO change bypass FW CV to manual mode and Slightly closing down bypass 4). If found Wind chamber, Air preheater had abnormal noise of air duct vibration. Increased load of PA fan a bit

FW CV 5% per time and Monitor FW flow should be not change much. Wait for some times to Controller stabilize it 5). When steam flow is more than 7%, close stop valve from drum to recirculating piping of economizer.

antil bypass FWEY Clase fully. K p I fn el aode. 6). During open Start 1 vatve, HP typass, contrud mpper nd kower wall temperaturs differences of drum less than 50°C,

a
temperature rising rate of boilir water remperamare is abour 1 Camimue, in e later stage femperaise speed rate can be
4.5.12. Increase load o S0 MW, And keep at 50 MW to in-service HPH1.2 Fizh line draisl HPEL 1o periodic blow down " o ? "

enhanced to 1.5°C fmimte.
tank for 30 mins. B keep sampling drssn HPHY to check Fe value.

7). Maximum air fam
4513, After put drain of HPHY so Denerstor tank, Ar 50 MW BCO start snofher fus feeding line then increase MW IDfan; e ot 2
setpoint to 60 P, HP Blowerfan ; Mirvimums curzent 79 Amp
1. Monitar Dinum level and put FWE scoop mbe to memal siode = case B+ cam not comtrol. For prevent load SAfan: ‘Maxinmu eurenr 56 Amp
swing affect PAfan: Muinizswen cuvent 111 Almg

monitor MET pressure should not be lowsr thari sepaint = 4 bar.

BCO clacked conditice: Tt fiel conustion, And wai vt Joad ssabie, oxygen smble, Fumace pressure siable.
Then incréase moee Josd follow waef qualiny 5. shifin RRecord)
4. In-service Bed tetep Trisn epuandl, (IF it was already imseevice, w0 probieas) i
45,14, Adjust linir igh Ovtput of Scodp nibe PA fim A.B 10 59/55%, And Scoop tbe SA fin AB 10 70,12%
45.15. Atload 60 MW and FG tethp before ESP > 130 C, Inservice FF line A%B 6. tonMsIMU(Related Document)
45,16, Atload 75 MW, hservice Bio sifo level comtral il

4.5.17.  Atload 85 MWeand all condition sommal, Pur all isserlock in MFT,BT In-service. Excepa 1).Total air flow <25%,

2). PA flow to grid < 110000 Nm3/h, 3). The Fuel s lost, 4). Water cooling air chamber pressure < 8 Kpa. That must be 7. 180a1381934(Reference)
willinservice after 2 days Ui
1SO 9001 QUALITY MANAGEMENT SYSTEM 1SO 9001 QUALITY MANAGEMENT SYSTEM
WORK INSTRUCTION Document No. WI-Q-FG-POP9-024 WORK INSTRUCTION Document No. WI-Q-FG-POP9-025
Issued by: Edition No. 02 Issued by: Edition No. 03
Effective date: 15 Jul 2020 Effective date: 30 Mar 2023
Approved by: Page 12 (13) Approved by: Page 1 (8)
running. sz Famanilvienas
favitionas ublundai Twazdeamsuily Adaninenas
WI-Q-FG-POP9-025 o1 Psuudgliwenms wieuiusuaviendis
WI-Q-FG-POP9-025 02 ufluifumaumsiduniag szdl
WI-Q-FG-POP9-025 [iE) lliunl'l'iuuéuan\a‘i‘in\:ﬁmun‘inammlmpw
botions > 50 C

45.18. Atload 120 MW, Stop functioi L loép seal fiushing
45.19.  Increase lnad vl load limitation. 1f boiler is limited by bed temp high > $00C. Can incrense %02 setpoint bias
(maximum 1%) Remark, Pleass emoane PASSA fan cument i lmit
4520, BCO contipu Eillem: small sand to furmace
4521, 1f Bed pressities 4.0 kFa and winhon pressure =11 kP ,Open slide gate borom drain 10 slag cooler
- Start bottom ash bucket chain conveyor.
- Open valve cooling Slag cooler A.B and Open electric slide gate 100% each times and monitor bed pressure
changing
- PO check bottom ash come out from slag cooler. If no bottom ash, Please PO clear chute slag cooler plug.
4522, Check silica boiler and limit Drum Pressure with silica value. And slightly decreased CBD flow when silica in limit.

4523, BCO adjust bed temp in furnace by adjust bias of A1,A2,A3,A4,B1,82,B3,B4 in fuel feeding page.

Remark

1). Monitor upper and lower wall temperature differences of drum less than 50°C during adjust start up valve, HP bypass

2). During start-up, Control SH metal temp, And RH metal temp <400 C
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Hot pack boiler shut down

1.

Saquszass (Objective)
1.1 To reduce boiler load from full load and cool down boiler to cold state.

1.2 To shut dowen the bailer safety and take the lenst Gme.

ISO 9001 QUALITY MANAGEMENT SYSTEM

WORK INSTRUCTION Document No. WI-Q-FG-POP9-025
Issued by: Edition No. 03

Effective date: 30 Mar 2023
Approved by: Page 4 (8)

The Outer wil temp at desim sop KES:

SOHAGIMCTE0, SRHAGIOCT602, PRHAGIMCT603, POHAGIVCT604
The Outer wall temp at drum bottom EKS:
SHHAGTOCTO0S, SCHAGIOCTO0S, SeHAGIOCTO0”, SeHAGIOCT008

b, SHI owler temperanie (SOLARIOCTE2], SOLARIOCTS22, 90LABIOCT623) cooling
spesd which can't excesd 2°C fmin
¢, Fioe gas lemperatuee change rate of cyckons separator o dnim metal temperature is
maintained to lower than 50°C/h (Temperature drop rate limit.)
d. Control steam pressure change rate 1 bar/min for prevent metal crack
e During load reducing Stable, supervision and adjustment steam pressure, steam
temperature, water level and bed temperature
£, Bed temp must be maintain > 730 C.
g, MST temp and HRH temp should be > Temp HP, IP inner casing 30 C.
423 Atload 50 MW, BCO Turbine change FW control valve to bypass line.
424 Keep load 50 MW to empty Bio silo if we have the time before off sync. BCO can manual speed bio
feeding one line. To balance bio silo level both side to minimum as much as possible.
(Guide. Normally during decrease load Bio silo 50 to 9 % It take time for 1 hr.)

425  BCO control MST pressure > 60 bar and not over than 100 bar before turbine trip.

2. vy (Seaped
2.1 To st down the bailer & hot pack %o cool down boiler to cold stae.
3. AdinATIH (Defnition)
3.1 Excess OKYR#n mes oxygen vaiue afser combusien measiring poist in hack pass aren
3.2 Sootblow  means cheaning nobs systesi by siats blow w0 back pass pige
3.3 Econmizer means hame Tubes of fed warer pipe in back pass for hest up temperanine before go to drum
3.4 Manusl mods mesns mode corwhich sdjust pencent ourper of squipmenr.
3.5 Auto Modle meams mode.comanods which sdjust the 5e poinr of aquipment.
3.6 Hot pack bailer gwenns sl shundonts bodler for sepair work
3.7 FF means Fabiic Filér that use for m filered fiy ash of flue g1s
3.8 BCOs Bal Conarol Operator
3.9 PO is Plant Operator
4. 'ﬁv'umum-iﬂﬁﬁﬁnu (Procedure)
4.1 Prepare steps before decrease the boiler load
4.1.1 BCO Boiler Stop sand feeding to furnace for 4 hours before decrease the boiler load
412 BCO Boiler Soot Blow 2 time (Take time 8 hours) before reducing load below 50% During Soot blow,
keep ESP and FF in-service
413 Before Decrease load, BCO Boiler keep level bio silo A&B 50-60 % And before off sync plan for 1
hours, BCO Boiler Stop fuel handling system to silo & keep level bio silo A&B < 40 %
414 BCO Boiler keep control Unit load in B+ CC mode and MST pressure in cascade mode.
4.5 BCO Boiler change to control SA fan scoop tube in manual mode.
1SO 9001 QUALITY MANAGEMENT SYSTEM
WORK INSTRUCTION Document No. WI-Q-FG-POP9-025
Issued by: Edition No. 03
Effective date: 30 Mar 2023
Approved by: Page 3 (8)

4.1.6  BCO Boiler change to control PA fan scoop tube in manual mode.

4.1.7  BCO Boiler change SH1,2 and RH spray water system in manual mode control

418 BCO Boiler check ESP, Bag filter and fly ash transfer system are in-service normally.

419 BCO Boiler keep B+ Feed water in service and control Drum level by scoop tube FWP.

4110 BEO Boiler ram HP blower A, B, € and start fimction fhushing U-loop sed continue,

4111 BOO Boiber stop palis shell feedting 10 o

4.1.17  BOO Boter check sand silo level, should be nearly empry. To fillgoarse sand for startup.

4.1.13 BOO Boiler Clear aren at the entrance of screw no 32,34 i Livestock (FG1) fo inspect in shutdown.
4.1.14 BOO Boiler Keep I fim scoop tube in Auto e, (PID begarcl)

4.115  BOO Boiter check Bottom 2 silo shoald be eppey 10 dram sand from furnace.,

42 Decriase Bailer lsad and Hot pack shatdown

421 AtBio silo level 40-50%, BCOYBodly Sfop foel Bandiing 10 Silo. (Showld be manage to Move screw
10.32,34 to mspect amd reparin Shiitdom)

422 BOO Tushise keeps control finst bosd in B+ CC mode. (Turbize load costrol mode), BCO Turbine set
decrense trpet losd 10 50 MW (rate | MW per minine) snd if condation &5 moemal, BCO Turbine
decranse it load setpaint & step 5 MWAms unsl 50 MW
B0 Bailer monitos B+ decreased speed screw reclaimer silo A&B, Massl decrease primary &
sepondary nir scoop tube and 10 fan are reduced Slowty for contral pressan furnace pressure
{hemiitor currest motor all fas)

- BCO Boiler conrol SA fan scoop wbe In manual mode. To comrol excess O, 3.0 - 5.0% to
maintain Bed temperature.

- BCO Boiler control PA fan scoop tube in manual mode. To maintain Bed temperature. > 730 C.
and keep PA flow to grid must be > 110,000 Nm3/h to maintain fluidizing

- BCO Boiler control SH1.2 and RH spray water system in manual mode control. And if control
valve is closed, but steam temp still low. BCO Boiler will command PO Boiler to closing down
the manual valve of DSH spray water system.

- During load decreased, BCO Boiler keep monitor and control.

a. Dff temperature between the upper and lower wall of drum is less than 50°C.

ISO 9001 QUALITY MANAGEMENT SYSTEM

WORK INSTRUCTION Document No. WI-Q-FG-POP9-025
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426 BCO Boiler Stopped Bio discharge screw feeding to furnace line A or B. PO Boiler make sure inside
conveyor of Chain, Screw conveyor 14,24,16.26 must be empty. And keep rotary feeder running

427 Before off sync, PO Turbine open manual valve spray HP bypass. And Need to bypass interlock

igh of B f fan

428  Before off sync, BCO Boder must be bypass MFT interiock furbing trip for prevent boiler trip
after turbine trip

429 After Fusel foedismg stop, BOO Turbise trip narbine by prush emiéfeticy at aperating desk in DCS room
of Tugtee inserlock 1851 wip if requared.

4210  Drmag Terbane wip, omst be make se that HP md [P-bypass will susomatic open. BCO turbine

‘motiitor dni level. If B+ cannor contol. BOD, nirbine changed 1o costrol FW control valve and

scoop mibe of Feed waser pump @ manmal minde

T drum pressure > 100 bar, Open Stat ugivabte to decrease MST pressae, Please close monitor drum

level

BEO Boiler monitor **C<2 fim **and Oxygen mntl i incressed >§% all

BOO Bailer check ID i and PA, SA, HP fom st be tripped by interlocking

BOO Bodker close damper inlevourker of combuston sar i, dumper air 10 fiunace to hot pack boiler,
Open flue ga= SH, BH damper 100%

42.14  BOD Boiler monitor bed teigeranir, firmace pressire if i iscreases, need % open ID fan damper to
relpasa pombustion g

4.2.15,  BEO Boiler check all bodler water dran is close (Periodic drmin, CBD drain)

PO Boiler close manual valves of periodic drain and CBD drain.

42.16  BCO Turbine Stop phosphate dosing system
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42.17  BCO Boiler keep ESP in-service and fly ash conveyor running

4.2.18 PO Boiler close manual valve drain furnace, big down comer, small down comer
i - g

4.2.19 PO Boiler Close mmuual valve spray of SHEH

4.2.20%, BOO Turbane fill water 1o drum o il leved { 300-400mum) and to keep diff metal temp top-bottom <
50C
4221 BCO Turbine recheck Permit must be ON and MOV MST drain valve Left & Right side must be open

20 sec then close 5 min until inner casing temperature Turbine less than 350 C

ISO 9001 QUALITY MANAGEMENT SYSTEM
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435

43.6

437

438

439
4310

In case that Bottom ash plug line plug and cannot drain that line. Need to wait until bed temp 70 C
and Open furnace manhole to clear port drain bottom ash

BCO Boiler can stop Rotary feeder afer bed temp < 200 C

When drum pressure drops to 0 MPa, Metal temperature of drum is lower than 100°C and bed
temperature s lower than $0°C. Then PO apes mammt valve periodic driin for BCO open drain
gradualy

When Flue g2 tesp in back pass = |

C, open manhale at thetmone

After bed temyp drop 1 50 € then BOO Bodler decrease P fitiasd PO Bailer Open manhole furnace
10 check that sand st be empty then BCO Boiler Stop BaHP bower. Ezep ID fan running and PO
Bodler open wind box, fimace manhole snd BOO Boiler costro] farmace pressure 0.3 kPa.

BOO Boiter stop ESP both unit and fly ash Saafer system

BCO Botler stop botiowm ash drain and bomgan wsh ckain couveyor

5. 1uiin (Record)

i

6. 1NN (Related Document)

haidl

7. 100581984 (Reference)
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After drum level full, BCO Turbine close FW control valve to 0% and open recirculation valve from
drum to economizer 100%.

4223 When drum pressure 8-10 bar, PO Boiler open drain SH, RH
i

4224 Wiwn RH pressuse 12 bar, PO Boikr open v RH

4225 When drum pressure 2 bar, PO opetivent SH, comvection cage. dum

4.3 Cool down Boiler

43.1 After Hot pack boiler by stop ID fan for 8 hrs. BCO Boiler will open damper of PA, SA, ID fan for
natural cooldown boiler and keep PA, A, ID damper open for 4 hrs. BCO Turbine increase times of
water release and filling properly. (large amount fill and drain are not allowed)

432 After Shutdown for 12 hrs, BCO Boilr start ID fan 2-unit, HP blower 3-unit, PA fan 2 unit, slightly
open damper. Slightly increase fan load by control cool down rate and keep PA fan current 70-90 A
and Run 2 ID fan, control furace pressure -0.3 kPa in manual mode.

433 After PA fan started, BCO Boiler start bottom ash system for drain bed material to bottom ash silo
until bed pressure < 0 Kpa

434 PO Boiler recheck that bottom ash drain to bottom ash chain has flow inside (f84iims lna)

i
I1SO 9001 QUALITY MANAGEMENT SYSTEM
WORK INSTRUCTION Document No. WI-Q-FG-POP9-028
Issued by: Edition No. 02
Effective date: 30 Mar 2023
Approved b Page 1(13)
ﬂ’%'ﬁlﬂ]’lli’ﬂﬂmnﬂ]’
raviionas uitvadedt swazdaamsuily fiainenms
WI-Q-FG-POP9-028 01 dFundghmenas wieniusuawendsni
WI-Q-FG-POP9-028 0 RO —— —— ]
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Boiler Hydro Test at pressure drum 137 bar

1. Yaglszasn (Objective)
1.1 To do the hydro fest i the same standard with every shift

1.2 To do the hydra test safe and tale the time less

2. vo1he (Scope)
2.1 Todo the hydro test with boiler of FGPP9

»w

M N (Definition)

3.1 Manual mode is mode costral which adfust percest output ol squifiment
32 Auto mode is mdie commol Wik 3ajust e set pogit oPegupent

3.3 BCO is Board Conmrol Dperatar

3.4 PO s Plant Operator

3.5 LAB is Analytical labogatory staff

4. ni’uﬂnudﬁﬁ‘ﬁnum--ﬂomxm'arnwumm
4.1 Preparation the qualify Teed water according to manual specially befare into the Bofler a5 fallowing (By BCO Turbine):
- Feed Watet pii 55-9.2
- Dissolved Oxygen 0.007 ppm
- SILICA <0.02 ppm
- Hardness <0.001 ppm
- Copper < 0.003 ppm/ Fe <0.02 ppm

- Temperature <40 °'C

Works completed D

WORK INSTRUCTION

Issued by:

Approved by]

1SO 9001 QUALITY MANAGEMENT SYSTEM
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4. BCO Turbine close FW shut off valve line main

1SO 9001 QUALITY MANAGEMENT SYSTEM

WORK INSTRUCTION Document No. WI-Q-FG-POP9-028
Issued by: Edition No. 02
Effective date: 30 Mar 2023
Approved b Page 3 (13)
4.2 Step for Prepare Boiler before fill water
1. LAB&BCO Turbine check quality water every 60 minute. D

Chack it e,

‘ O]
Close manual vmi:s of
drum level for hydro te
1SO 9001 QUALITY MANAGEMENT SYSTEM
WORK INSTRUCTION Document No. WI-Q-FG-POP9-028

Issued by:

Approved by:|

Edition No. 02
Effective date: 30 Mar 2023
Page 5 (13)

7. BCO Turbine open HP bypass valve open 95 %

8. PO Boiler isohe sl valve line phosphate
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s

. PO Boiler close all boiler sampling valve

13. BCO Boiler close recirculation valve to ECO (Economizer)

WORK INSTRUCTION

Issued by:

Approved by]
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2. BCO Turbine kecp feed water pressure 35 bar. During fill water to boiler
3. PO Boiler Close fecd water drain valve when water come out as following:
Drum = Convection Cage ™3 SH# 1™ SH#2 = SH# 3 = Mainstream

4. PO Boiler close Economizer drain valve after water come out full line.

5. BCO Turbane increase more feed water flow 1o 20'%g/s <lowly afler Lhr from close ECO drain valve

6. PO Boiler Closed fimmace battom draimn valve &l of them and special dran after water come out full line.

7. BCO Turbine increase more feed water flow to 35 kg/s slowly after close furnace bottom drain valve.
8. PO Boiler close separator drain valves all of them after water out full line.

9. BCO Turbine close CBD drain valve after water out full line. And water levels indicate in drum.

10. PO Boiler check water level at the Local sight glass

11. PO Boiler isolate electrode water level gauge and drum sight glass all after level drum is full. Continue fill water

L] L]

CIr 1]

WORK INSTRUCTION

Issued by:
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14. PO Turbine close valve nitrogen gas charging

4.3 Step for filling up water into boller until full makn steam lne.

1. BCO Turbine open feed water bypass control { 50% ) oaly for filling warer o dram. Keep flow 5 kg/s D
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. PO Boiler ¢hse convection cage drain valve afer water out il lime.

. PO Boiler chose super heat 1 draim valve after water out full kine,

PO Boiler chose super heat 2 draim valve after water cut fulbfme.
PO Boiler close super heat 3 dram valve after water oo full line”
PO Boiler Close Economizer vent valve after wasengut full line.
PO Boiler Close Supsr hieat 2 vent valve afjes wateg out full liss.
PO Boiler Cluse Super heat 1 vent valvé uifes warter our full lise
PO Boiler Close muin steam ventyahve after water out full line.

PO Boiler Clarset Ecomomnsueng valve afber water ot full line,

For133233 Aewila vent valve fgaitie PO Boiler 131 BCO
21,

BCO Turbine decrease scoop tube after found water start up valve

Turbine decrease pressure IN31¢ pressure will increase to fast

]
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4.4 Step for boiler hydro pressure test.

1. BCO Turbine Decrease feed water bypass control valve to minimum for control boiler pressure increase rate 1 bar / min.

[]

2. BCO Turbine Adjust feed water pump scoop tube output according to boiler pressure rate 1 bar/min.

3. PO Boiler open isolate valve line spray DSH to SH1

i f‘ I

I3 I

4. All team start to inspectson hube m furnace and back pass Seea D

5. BCO Turbine Increase bailer pressiirs 10 |10 har mafe | basfin by sdjust scoap fabe EWP snd apen adjust valve spray DSH to st

6. BCO Turbine hold bailer pressure ar 110 bar 14 mis

7. BCO Turbine Incresss bailer pressues ol 3 7 hars rase | basimin by adjust scoop mbe FWP and open adjust valve spray DSH to SH1 D

8. PO Boiler Take photograph at drum pressure gauge at 137 bar and hold this point 15 min and inspection. (fumace zone, back pass

zone)

1SO 9001 QUALITY MANAGEMENT SYSTEM

WORK INSTRUCTION Document No. WI-Q-FG-POP9-028

Edition No. 02
Effective date: 30 Mar 2023
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Issued by:
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14. BCO Turbine Drcrease deum level 1o posmal-operation level B

15. PO Boiler In service slactroade dnam wateg sl gaisge, dnam lovel indicator and dnam sight glass,

16. BCO Boiler De blocks all signal back to normal operation. D

1SO 9001 QUALITY MANAGEMENT SYSTEM

WORK INSTRUCTION Document No. WI-Q-FG-POP9-028
Issued by:
Approved b
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10. BCO Turbine Dacrease boiler pressuse by rate 1 bar / nsin afver fizished bold step. Uanl 100 bae BCO Boiler command flush D

instrument

11. BCO Boiler pressuredecrease to &-10 bar and PO Boiler open dmin vahve for SHI , SH2 SH3 Convection cage D

12. BCO Boiler pressure decrease to 2 bar and PO Boiler open vent valve all D

1SO 9001 QUALITY MANAGEMENT SYSTEM

WORK INSTRUCTION Document No. WI-Q-FG-POP9-028
Issued by: Edition No. 02

Effective date: 30 Mar 2023
Approved by: Page 13 (13)

5. 1Aufin (Record)

i

6. 19NA15UUY (Related Document)

hidh
7. 1801381989 (Reference)

Prassure (Bar)

137 bar bod 15
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43

3. PO Boiler check CRH and HRH block valves are blocksd

4. BCO BL/TB, PO Boiler check RH spray water valve normal speration and m service

5. BCO BL/TH Close feed water discharge vabve (S0LABI1L2AAD02, S0LAR1 L

6. BCO BL/TH check minsmuns fiow valve of FWP opened 100% (S0LAB2

100% (90L.

7. BCO BL/TE Open feed water to RH spray wasebgiant off v

8. PO Boiler check line drmis and vest

v il reheat zose fully open all of them,
9. PO Boiler ¢hwck namul valve of Maroget B charpimg ae closed

10. PO Boiler check spray water drais vilve of reverse fhushing

. PO Boiler check all meagmertient réndy i service (Pressure, temp)

2. BCO BL/TR Stop cheniical desing b feed water line snd PO Bodler clos salate valve

. PO Boiler Blocksafisty ¥alves of CRH snd HRH to prevent it open dering pressurize for Bydro test

Step for filling mp water into bodler until water full line Re-heater.

1. BCO BL/TB recheck MOV drain HRH (90LBB10AA408,90LBB10AA406) is open and MOV drain D
CRH (90LBC10AA402,90LBCI0AA406) is open

2. PO Boiler open spray water isolate valve at local

3. BCO BL/TB open spray water CV (M_90LAF20AA101 or M_90LAF20AA102) by manual mode E
to control spray water flow 22 th (AM_90LAF10CF101) for fill water to RH

4. BCO BL/TB maintain feed water pressure 35 bar during fill water to RH

5. PO Boiler close cold reheat drain valve when water come out full line. (2 Lines)

6. PO Boiler close hot reheat drain valve when water come out full line. (2 Lines)

7. Afier water come out from vent valve, PO Boiler informed BCO BL/TB

1SO 9001 QUALITY MANAGEMENT SYSTEM

WORK INSTRUCTION Document No. WI-Q-FG-POP9-034
Issued by Edition No. 03

Effective date: 30 Mar 2023
Approve Page 2(6)

Boiler Hydro Test (Reheater)

1. agquszasd (Objective)
L1 oW lunsmasmnnrialuszualod

1.2 it lfuteiminlethes i dudounmiAunie:

2. vou (Scope)

& £
2.1 Wlumsnaaoummiodalussun Tod Reveaee

3. MSHANIIN (Definition)
3.1 Manual mode is mode control which adjusting percent oulpus 6F equipumest.

3.2 Auto Mode is mode contrals wiic

adtjusting the set poistl of equipment.

33 BCOBLTE wuwii Board Céntrol Opertor Bailer or Turbizne
34 PO iy ‘Flatit Operafor Boder

35 88 Wiy Stats Sapervor

3.6 CRH iy ol Rehester

3.7 HRH iy ‘Hot Rebeater

38 MOV MW Motar Operating Valve

39 MM S Mechanic Maintenance

n iv’unaudﬁﬂ‘ﬁnu Hydro test (Work Instruction)
4.1 Preparation the quality feed water according to manual specially before into the Boiler as following;
- Feed Water pH 9.5 10/ Hydrazine 10 PPM
- Oxygen Scavenger 10 PPM / SILICA < 0.0 2 PPM
- Temperature 40 - 50 "C / Fe <0.02 PPM Works completed

4.2 Step for Prepare Boiler before fill water

1. MM install block plate to CRH and HRH block valves (4 ea.)
2. PO Boiler check quality water with BCO boiler every 1 hour

1SO 9001 QUALITY MANAGEMENT SYSTEM

WORK INSTRUCTION Document No. WI-Q-FG-POP9-034
Issued by: Edition No. 03

Effective date: 30 Mar 2023
Approved Page 4(6)

44

8. BCO BL/TB decreased % of the Spray water CV to opened only 2-3% to prevent pressurize too fast

9. PO Boiler close Reheat 2 vent valves when water come out full line.

Step for Reheat hydro pressure test.

. After water sl is

163 Zome.

B

BCO BLITR decrense spray water control

dve for contrel pressure increwse rile Ibarinm

(Monitor HRH pressure transmimer S0LBB20CF 101 SOLBB30CP101)

BCO BL/TB Hncisase reliean pressure res

so workig pressure 20 bile bok! 55 poiat 1o overall

inspect ssvnd 30 min

-

BCO BL/TR decreases rebseat pressure by rate | bar / minéfter finithed hold step.

o

. PO Boiler open all reheat drais vaive pressure drop 19 5-10'4ar

6. PO Boiler Pressure open all vent valve drop 0.2 bas.
7. BCO BLITB Close speay witer costrol yalve,
8. MM De-block safety valve back to.fiommsd operation.

N R B

©

. BCO BL/TB imfiormn mechanigal ietu %o de-block block vahve of HRH and CRH
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Frassu ceum (bar)

Remark

Safety valves test pop up pressure shiog s belom: Design Actual
1, CRH Lt 219 2.3 Mps
2), CRH Right 19 22 Mpas
3). HRH Left 231 233 Mpa
4). HRH Right 231 232 Mpa

I1SO 9001 QUALITY MANAGEMENT SYSTEM

WORK INSTRUCTION Document No. WI-Q-FG-POP9-038
Iss| Edition No. 02

Effective date: 15 Jul 2020
Ap Page 1 (5)

dszFamsudluionas

1SO 9001 QUALITY MANAGEMENT SYSTEM

WORK INST] Document No. WI-Q-FG-POP9-034
Issued by: Edition No. 03

Effective date: 30 Mar 2023
Approved by: Page 6(6)

5. 1uiin (Record)

s

6. 19NE3UUY (Related Document)

s

7. 19NN381994 (Reference)

favitonas uluadait swaziduamsuily iy
WI-Q-FG-POP9-038 o1 Yrundgliumenas wieuiuiuavenmslmi
WI-Q-FG-POPY-038 02 iumsnugulanldioudy B
ISO 9001 QUALITY MANAGEMENT SYSTEM
WORK I Document No. WI-Q-FG-POP9-038
Issued by: Edition No. 02
Effective date: 15 Jul 2020

Approved Page 2 (5)

Control MST and RH Temperature with B+

v .
1. TaquszaedObjective)
1.1 For operator (o control temperature of main steam and reheat steam appropriately.

1.2 To bailer nussing safely

2. vouy (Scope)

2.1 To cos

. pebeat sseam remperamre of the bodles genefate sseam and power of futureGreenergy
Company.
3. AN I (Definition)

3.1 Manual mode i meds contral which

et guipus of oq

3.2 Auto Mode iz mode controls which adjusting e sef poist of squipment.
4. VuneunalfiRamuiProcedure)

4.1 Boiler comtred
411 Contr

B=Cc-300°C

1) Controbby fiue gz SH damper

1) Co

¢ spray at SHI 1o SH2 {

cantral temyp after spray more than temp drum inner)

9, Control by spray at SH2 to SH3 (following tensp rarbane o

w2l temp inner casing +80-

10

)
412 Control temp main steam 280 °C — 300 °C ( rate < 2.5 °C/min )
1) Control by flue gas RH damper
2) Open HP bypass for steam to RH ( when metal temp RH high 380 - 400 °C)
- IfRH steam temp high > decrease flue gas RH damper & increase spray water at RH
- IfRH steam temp low = increase flue gas RH damper & decrease spray water at RH
4.2 During open Start up valve, HP bypass, control upper and lower wall temperature differences of drum
lessthan50°C , temperature rising rate of boiler water temperature is about 1°C /minute, in the later stage
temperature speedrate can be enhanced to 1.5 °C /minute

43 During start up,Control SH metal temp and RH metal temp < 400°C
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- BCO adjust RH / SH damper from 20% : 100% to 90% : 40% to make HRH temp increasing
faster.
- Keep MST temp. — HRH temp. < 15 °C
- Keep MST temp. > HP inner casing temp. > 80-100°C
44 When boiler Ioad reaches 50 MW
- Putback pass damperRH/ SH 10 B+swo mode
- BOO checked B+ De-saperhent spray waser contral svaiready in-service. BCO change mode

coutr] of all spray water conrol valve o suso meda, B adjuss manual valve of DSH 1-2 to

‘msice steom temp < B+ set point.

I1SO 9001 QUALITY MANAGEMENT SYSTEM

WORK INSTRUCTION Document No. WI-Q-FG-POP9-038
Issued by: Edition No. 02

Effective date: 15 Jul 2020
Approved Page 5 (5)

HP inner oasing seiwg. mrbine

5. iuiin (Record)

i

Ey

enasnuRelated Document)

aidl

7. 1enm3duAReference)
i

1SO 9001 QUALITY MANAGEMENT SYSTEM

WORK INSTRUCTION Document No. WI-Q-FG-POP9-038

Issued by: Edition No. 02
Effective date: 15 Jul 2020
Approved by Page 4 (5)
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SPARE PART LIST (PP9)

anurilagiiu .
No ITEM Detail dunionital 5 sSwnuddeda wanuwia
Stock
1 10023314 Filter Media Pocket FB type For “WAMAIR” Mat Antistatic polyester felt Oil-repellent H 1500 Fly ash silo 34 - Spare wianulfouidtaiAnanudama
2 10023463 FRAME Pocket Grey Plastic For “WAMAIR” Mat Plasic H 1500 Fly ash silo 4 - Spare wianulfouidiaiAnanudama
3 10027150  |GEAR COLLECTING OF ESP MODEL.XWED63 -1505-Y0.37-4P WITH MOTOR (400V50HZ) ESP 2 - Spare wianul&ouidaiiaanudome
CERAMIC ROTARY DISC GATE VALVE WITH PNEUMATIC ACTUATOR SET DN8O (3'), FLANGE FACE TO FACE :270 MM. DISC MAT CARBON+CERAMIC , PN10, TEMP MAX 200 .. ) A A
4 10073649 DEGREE Eco/ Fly ash transfer 1 - Spare wsanldaulilatiaanudamy
CERAMIC ROTARY DISC GATE VALVE WITH PNEUMATIC ACTUATOR SET DN200 (8") , FLANGE FACE TO FACE :270 MM. DISC MAT CARBON+CERAMIC , PN10, TEMP MAX 200 .. ) P
5 10073648 DEGREE Eco/ Fly ash transfer 2 - Spare wsanldnullaiinanudamy
6 10098341  |METAL FLEX EXPANSION JOINT FOR ECO HOPPER TRANSFER DN200 PN16 MAT.SS304 , FACE TO FACE 420 MM. Eco hopper transfer 2 - Spare wianul&ouidaiiaanudome
7 10098342  |METAL FLEX EXPANSION JOINT FOR FLY ASH TRANSFER DN200 PN16 MAT.SS304 , FACE TO FACE 420 MM. Fly ash transfer 8 - Spare wianul&ouidaiaanudome
8 10074412  |GATE VALVE, SIZE DN150, CERAMIC DOUBLE DISC GATE VALVE, RF FACE TO FACE :260 MM. DISC MAT A105, PN10, TEMP MAX 200 DEGREE WITH ACTUATOR Fly ash transfer 1 - Spare wianul&ouidaiiaanudome
9 10072403 BUTTERFLY VALVE, WAFER TYPE, SIZE DN 80, BODY CAST IRON GG25, DISC SUS316, SEAT EPDM, BETWEEN FLANGES PN 10/16, 16 BAR, 130 DEG.C, HAND LEVER OPERATE Fly ash transfer 6 - Spare wianul&ouidaiiaanudome
10 10073604  [BUTTERFLY VALVE, WAFER TYPE, SIZE DN 40, BODY CAST IRON GG25, DISC SUS316, SEAT EPDM, BETWEEN FLANGES PN 10/16, 16 BAR, 130 DEG.C, HAND LEVER OPERATE Fly ash transfer 24 - Spare wianul&ouidaiiaanudome
11 10076140  |WAFER SWING CHECK VALVE, DN40 PN16, MAT.CAST IRON Fly ash transfer 24 - Spare wianul&ouidaiiaanudome
12 10018996  |FLEXIBLE STAINLESS 304 HOSE SIZE 3" (DN 80) OL = 1000 MM., WP 20 BAR, TEMP 270 C to 360 C, INCLUDE SUS304 LAPJOINT & SS400 LOOSE FLANGE ANSI 150P-3" X 2 Fly ash transfer 12 - Spare wianul&ouidaiiaanudome
13 10023041  [FILTER BAG, PTFE/ PTFE, 754 MPS CS30, DIA.130 X 8,065 MM. ESP 336 - Spare wianul&oudaiiaanudome
AIR MANIFOLD CYLINDER WITH SOLENOID VALVE MODEL ZY8022001, WITH SOLENOID VALVE MAGNET-SCHULTZ D MEMMINGEN MODEL X BK K 032 K54 F01, 24V, 100%ED, - . o A s
14 SA0007011 Bag Filter 45 - Spare wianuldsuidainaudana
0.486A, S0.8 MM.
15 PIP0200010 [Pipe, SUS304, DN100, Sch10, ERW, 6 m/piece Fly ash silo pipe flushing 10 - Spare wianulfoudtaiAnanudana
16 PIP0200068 [Pipe, SUS304, DN32, Sch40, Seamless pipe, 6 m/piece Fly ash silo pipe flushing 3 - Spare wianulfoudtaiAnanudamn
17 NEW ITEM  |CARD CONTROLLER FEIDA EPIS 11l ,15001K-026 MCC OF ESP SYSTEM 1 ADILAT NI upgrade ESP
18 10018854  |INTERNAL BEARING, FOR RAPPING SYSTEM OF ESP, MODEL CT5090B Inside ESP 8 Spare wianul&ouidaiiaanudome
19 10018774  |COLLECTING HAMMER SET, FOR RAPPING SYSTEM OF ESP, MODEL : F2-115 Inside ESP 14 Spare wianul&ouidaiiaanudome
20 10018785  |COLLECTING RAPPING SHAFT, FOR RAPPING SYSTEM OF ESP, MODEL : LH124.2.1 Inside ESP 0 11 Spare part Am&aan complete set
21 10018819  |ESP EMITTING RAPPING COMPLETE SET, DRAWING NO. LH124.4 Inside ESP 1 Spare wianuldouidaiiaanudome
22 10107605  |SCR,"TECHSEM",MTC 500-12-408F3-1403353 MCC OF ESP SYSTEM 3 Spare wianul&ouidaiiaanudome
23 10018917  |TUBULAR HEATER FOR SUPPORT INSULATOR ESP, 1000W 400VAC, DIA. 14 x 630 MM. x H 810 MM., CONNECTION : M5 (DRAWING NO. FT9G) Heater for insulator 1 Spare wianul&ouidaiiaanudome
24 10018918 | TUBULAR HEATER FOR SUPPORT INSULATOR ESP, 1500W 400VAC, DIA. 14 x 630 MM. x H 810 MM., CONNECTION : M5 (DRAWING NO. FT9G) Heater for insulator 1 Spare wianul&ouidaiiaanudome
TUBULAR HEATER FOR SHAFT INSULATOR ESP, 1000W 400VAC, DIA. 14 x 370 x 270 MM. (M-SHAPE), CONNECTION : M22x1.5 WITH SQUARE BOX 300 x 40 MM. MAT'L . . o A s
25 10056353 SUS304 Heater for insulator 2 Spare wsanldaulilalinanudamy
26 10105599  |RECTIFIER TRANSFORMER TYPE GGAJ-10A, INPUT 400V270A OUTPUT 72kV1000mA Transformer ESP 1 ﬂaaﬁuﬁmGfa'l'zfﬂumiau\lm'tuu 1 EA uazizavdin O/H ilu Spare usa
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msthysdnudadesiudmiumsesindudumulvvhada

1. ¥agilszasn (Objective)
o ¢ o A g aen o @ A o o 9 Y 9
mqﬂixﬂaﬂ‘nﬁnmmﬂuuumnﬂgum AIUAN gL l!a%ﬂ'li'ﬂ'lqiiﬂﬁ'llﬂiﬂ\iﬂ'li]ﬂ?!uﬂlﬁWiaucl‘]N'lu

aasanariin Imuagiilsz@ninmmarhaugaga

\
2. VUV (Scope)
P e ¥ w awvmf . 4o 4 e w \
Quﬂﬂ'li]JE]lm»l'l'u1‘h’ﬁ'|‘liﬁlJiaxl‘i]llIﬁ:ﬂ"lllﬂuﬂ'lﬁ]Jf]lm\]'l'ml'l?!diﬂlrf'llﬂﬁmfl'lﬂﬂﬂuil@»ﬂﬂlﬂﬁ‘l

a o ¢ = i o o 1 = el
U3HN Wovas NIUIUBTD 1INA '!'I'I\';"‘IUﬂﬁ'lillJll‘i

3. M91iaA2M (Definition)
3.1 ESP: Electro Static Precipitator a3 aandufumm iihaiiad
3.2 Fly ash pneumatic transfer: Iﬂ§ﬂ4ﬁ1d10l1{1ﬁ.ﬁﬂﬁll
Wedg @ a (TR w o ow WY W
3.3 Rapper field: guniailddmimmzunumanduiaaninaunindndu lduda
3.4 Output shaft: gUnsmiAaniamiAanInyames vy hdgUni s lFdmiumzuriudniudu
3.5 Distribution Plate: guns offi 1¥dmiviaeolizyaeauhifumd
3.6 Collecting plate: @Una i 1¥dmiudniwdmazilszqdaou

o F 3 [
3.7 Dome Valve: gilniim I¥dmiuniuqumaila-ladmiumadanodidioan

4. SumoumsUGiRau(Procedure)
4.1 fn,'ﬁaﬂuﬂm%”ﬂmlﬂ%"mﬁm‘”m’!vﬂﬁzﬁﬁu

> m"s'mﬁﬁm!u Electro Static Precipitator (ESP)
- mmﬁaummﬁﬂﬂnﬁmaqmsﬁmummmgmﬁﬁm’!uﬁgﬂﬁ 1,2,3 g4
- mmffaummﬁm]iﬂéimmuiaﬁumaaﬂmm‘mﬁwwﬂ?mﬁﬁfm!m;ﬂﬁ 1,2,3 1ng4
- 93ARUANNAAYI DAV QU IUBA Fluc gas Frumathisiesisadu
- arvaeuAmAnlsnAveIms§1naved Flue gas 501 7 m?mﬁﬁﬂé!uiﬂmhﬂmﬁu

A3VAD.

> !ﬂ%ﬂﬁd»}iﬁﬂlﬁﬁm)ﬂ Fly ash pneumatic transfer

- asnaeuAMNAALIARYBINIINITUYBIYA Preumatic fly ash transfer ¥ATH 1,2,3 g4

¥
- m‘nﬂauﬂimm"mauﬂswmn15ﬂa!ﬁﬁaaaTul!mawmmnnuﬁ?a”lu
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o

- asmdeuanuAalndvesgadanominsgadulumsdamodivmie
- asnaeunsafuveanfisw sy yuhiins swunnnzannie i
- asmaeuauAalindueanss lnaveadneeseunailngal Fly ash pneumatic transfer.

> nfounzid Rapper fields
- ATIABUMFIATIVY Rapper fields T17 Output shafl Bntsmpuihauatadnd
- ATIADUMITNITUVBA Motor Drive Trivinnlinanie hi

42 gilenmihgsinuaiesmiadulizsuieu

> 130aM19Au Electro Static Precipitator (ESP)
- aanasuanminlnAveammiauvaanisaiiaduyaing,2,3 nazs
- asnreuAnmAns nAveats avveanszia Wiweaad sameadusail 12,3 naza
- asnasuaMmAnlinAveIguNYives Flue gis Aumatuaiaaiiadu.
- aseaeuanuAnlinAveamisa Taved Fie gas 10U 1lﬂ";aar‘i1n°ﬂr'!u7ml'ﬁ1ﬂmﬁu

ATNABL,

> infeadamadiaan Fly ash pheumatic ransfer.
- ATNABUNTIAUANYBIYATA Dome Valve Tiiing aduaulsndnia’lu,
- WIANUALDIA Aifs filter YBIYA Dome valve seal.
- A3 ARUANLAR NAYBINIHNTIYBIYA Peumatic fly ash transfer YAT 1,2,3 104
- asnmeiinuinuaiens dudnesundazygainhiuniehi
- agfumeusnuAnnAvesyadai i hiimsgadulumsdaniodmie hi
Sgsrineuisduvesaniioe sy sdunnnzgaui el

> in3eunzid Rapper ficlds
- asnasulnuszavveniniuheglussaufinnnzausumsienvesgiasal

vie'li
- A39ABUMIHIUVBI Motor Drive N0 ilsadause lai
- A3IABUMIHITUVEY Rapper ficlds 117} Output shafl fimampihauedalnd
43 fjﬁamsﬁﬁﬁnmm?ﬂaﬁw‘”ﬂﬂuﬂizﬁﬁ]

> A3eamiaru Electro Static Precipitator (ESP)
- A3VABVANUNUIBAIAY Collecting plate Uszinal s nlesiFunazshmsamiuiia
- @32a9uM3 R399V Collection plate.
- AIIVABUAIINNUIV Casing Wnaifinsdadveudunsimsudin

- 11A5ASINABVAMNYDA Distribution Plate Nianmoad1a lsuaglianudmneise i

EMS -File No. .........

5.

- ATIVABLMIUANTITH5 850857V04 Casing Moy ESP
» iateadamoitiasy Fly ash pncumatic transfer.
- 1/'|"Iﬂ'li!ﬂ5'ﬂu Dome valve seal 1%@11‘”@] 1047
- fimslAou Air filter Vo9 Transfer W 1080
< TT'I'rl'Iilﬂ'iﬂ;U‘U Air hose VB4R Fluidizing air 'Iizd'lf uA 41y
- yhnanldou Body vesn fuidizing air 1 Wanua 2 %@
> nteumzid Rapper fields
- yhmsnlAsumomInapALYeI Gear reducer WANUA § #1
- fMIAI T8N Hammer field Taglumnmmdanlfanmia’li
- fimsA3 TIABUMINgANA Ve TeAd M UTA Hammer ficld (Hammer field fugafiannsavyuld

naz lilimsnaaeeninunuba)

{uin (Record)

5.1 agluizuy MAXIMO

PN INUL (Related Document)

6.1 P151MIATINTABVANINYDI ESP

1©NEN3913999 (Reference)

7.1 UsziinngentingeimnFadeany agluszun MAXIMO

EMS -File No. .........
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1 |aedusaulseonu nniu

2 [w&ns reject u Wu Bioyard naju

3 [uhelu belt conveyor Bioyard  |[aiatiag 2 a%e
4 |danghsaulsenu \fauaraiy

5 [sansieszunein flay 2 afe*

* Note : Woiila3gmsfiaisananasarsnamoemnfiviuindufiasnavasanasdinisaananaunauunu'le
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ngszifeunanuuaensisuaziauindon vaungy U3t wiuuua wed dwwane Saiia (i) unimualng
dwiudfumusaussynuuds afail 1 nsdl 2 aSail 3
NUINTAUUES
1. ssvudmndudesigunseiuszssanusensiiuisn « lfmuely wu vaeumpude n3e9519s defumds Wudu widies

2. fesdifadiumdsun 10 Uoud dsegluanmimienldau Uszdrsn

3. snvudeansiadl sieedl SDS gunsalsziumnanidu wavdilensrevausinsiifinummaniduniouvesivsindensdiiamganiulivssdsn

4. M3desn fesnsluganudev v lddmualivingu

M sUuanuvamtinauduse

5. wilnanudusauazdRanusosiunseusungssidsunnuvasade neud1iuil NPS Group

6. wilnnudusauazgRanusosusinielianin fanu aumnniisde sewiviudu wazanldeunsaidesiudunsediuynnamudnunzny

on X 4wy o Py ‘ Yy X L .
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ISO 9001 QUALITY MANAGEMENT SYSTEM

WORK INSTRUCTION Document No. WI-Q-FG-POP9-002
Issued by: Edition No. 02
Effective date: 15 Jul 2020
Approved by: Page 1 (4)
Useiamsudlvienms
avitenms s s1gazdgamsun b Atanienms
WI-Q-FG-POP9-002 01 Wundziimuenms wlensusuavienans
WI-Q-FG-POP9-002 02 gAEATUARL M AR BT WL

o @ o a A 9.
uf lvdrdumsdrdsaaziunmmhaulseney

ISO 9001 QUALITY MANAGEMENT SYSTEM

WORK INSTRUCTION Document No. WI-Q-FG-POP9-002
Issued by: Edition No. 02

Effective date: 15 Jul 2020
Approved by: Page 2 (4)

Fly Ash Unloading

>

14
1. Jaglszaan
1.1.  Work instruction for manpower work correctly and safety.

1.2, For protect control fly ash diffuse around power plant.

2. UdUUA

Transfer fly ash to truck

3. Aiddandu
3.1, Unload e msvuodid1aenann silo
32, Ball valve g $94M988 V84
33. Double Screw A0 ¥AFIATIIFINN Rotary
34. Packing scal D 9197U3
3.5. Rotary fi® FriiRoadamain Double Screw
3.6, Control panel fie napan AN
3.7. Solenoid valve ﬁé] ’]15’)5@]1141;@

¥ 24 ! v q
3.8. Water piping pump fie ﬂl!unWﬂSpray Ul Double Screw

v
Y

4. duagumsauiiums
4.1. Wet ashes tranfer
4.1.1. Start procedure

4.1.1.1.  Park the Truck in the area of Unload. Check the condition of the truck before unloading so that the pickup
side is straight with the bellow pipe.

4.1.1.2. Operator checks the equipment on the site, such as the Rotary lid, the lid of the Double Screw must be
closed, and the slide gate must be ready for use. The packing seal does not leak and must open completely
closed.

4.1.1.3.  Check the Water piping pump that can run.
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ISO 9001 QUALITY MANAGEMENT SYSTEM

WORK INSTRUCTION Document No. WI-Q-FG-POP9-002

Issued by: Edition No. 02
Effective date: 15 Jul 2020
Approved by: Page 3 (4)

4.1.1.4.  Open Manual Valve before Solenoid Valve of Spray Water

4.1.1.5. Open the Manual Ball valve under 100% Silo.

4.1.1.6. Press Wet Unloading Start at Control Penal and press follow on :
1. Start Double Screw Running

Start Rotary Fly Ash Running

Start Solenoid Valve Spray Water Open

Bl

Start water piping pump

5. Ball valve open

Double Valve Ball

screw  spray  valve Rotary Water I‘{:ump Waheerump

4.1.1.7.  Wait for the ashes to be 50 cm away from the edge of the pickup truck and if it is a trailer, stop unloading

before litting the ball because it will spill the ash on the surface.

4.1.2. Stop procedure
4.1.2.1. Press Wet Unloading Stop at Control Penal equipment will stop follow that :
1. Ball valve close

2. Rotary fly ash stop

ISO 9001 QUALITY MANAGEMENT SYSTEM

WORK INSTRUCTION Document No. WI-Q-FG-POP9-002
Issued by: Edition No. 02

Effective date: 15 Jul 2020
Approved by: Page 4 (4)

3. When drain ash completely , OPT Stopped Double Screw
4. Stop water piping pump

5. Solenoid Valve Spray Water Close

Double Valve Water pump Water pump
screw  spray A B

4.1.2.2. Cover the truck with a canvas

o R
5. MIYuUNn

il

6. @AFATUUD

il

7. 18AMNIBN

laidd
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agudsunanirtaduaniaiie PP9

NO PRODUCTION DATA UNIT Year 2024
Jan Feb Mar Apr May Jun
1 Raw water to Cooling m3 70,035 | 107,578 | 110,096 25,850 99,592 63,114
2 Irrigation to Cooling m3 0 0 0 0 0 0
3 Wested Water (Effluent Water) m3 25,681 25,223 27,403 25,346 26,051 28,010
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Accident FG 2024

Accident jan feb mar apr may jun jul aug sep oct nov dec ﬁ?ﬂ TUIUA NN 6 1hoU TIUIUTIN
Minor Injury 1 1 1 PeuuNIIAN-IguIEY 5
Minor Property 2 Lﬁauﬂiﬂgmu—ﬁmmu 0
Minor Fire
Minor Chemical Leak
Major Injury
Major Property
Major Fire
Major Chemical Leak agﬂﬂ"maumm‘i{ﬁ UIUTIY
Total 2 1 0 1 1 0 0 0 0 0 0 0 LaﬂuﬂﬂiWﬂN-ﬁ’uﬂﬂﬂ 5
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