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Boiler shut down

Fnquszaan(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 shut down the boiler safely and take less time.

VDUV (Scope)

To shut dewn the boiler of cold state shut down

AIANAAITH (Definition)

3.1 Excess oxygen means oxyeen value afler combustibn measuring poimnt i back pass aren

3.2 Soot blow means cleaning tube systern by steam blow to back pass pipe

3.3 Economizer means bare tubes of feod walerpipe in back pass for heal up temperature before go to drum

3.4 Manual mode 1z mode conire] whuch ddjusting percent ouiput of equipment.

3.5 Auto Mode 15 mode contrals which adjusting the set pomi of equipment.

3.6 Hot pack boiler 1s temporary shuldown boiler for start up again aller repair work finish,

3.7 FF is Fabne Filter that use for filtered tly ash of flue gas

Yumeumstl i Procedure)

4.1 Prepare some steps before decrease the boiler load

4.1.1
412

413
414
4.1.5
4.1.6

Stop sand feeding 4 hours before decrease the boiler load

Soot Blow 2 time (8 hours) before reducing load below 50% to prevent corrosion in tube because of
Sulphur deposition absorbing moisture in air. During Soot blow, keep FF in-service

BCO change fuel master control in manual mode before turbine stop

BCO change bed temperature and excess O2 controller in manual control

BCO change SH,RH spray water system to manual mode control

Continue run ESP, Bag filter and fly ash transfer system

4.2 Decrease Boiler load and Hot pack shutdown
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11.

12.

BCO change Turbine control mode to load control, decrease target load (rate 1 MW per minute) and BCO
decreased Fuel feeding amount, primary & secondary air amount and induced air amount are reduced
gradually to control pressure decrease same as shutdown curve. (need QD provides)
During load decreased, keep control
a, it temperature between upper and lower wall of drum 15 less than 30°C.
b.  SH3 outlet temperature cooling speed which can't exceed 2°C /mm
. Change of cyclone separator Mue temperature and drim metal temperature 1s maintained to lower
than 50°C/h temperature drop rate limii.
d.  Steam pressure are stricly controlled 1o avoad metal crack and water deficient accident caused by
sharp reducing of steam side temperature because of fast reducing of steam pressure.

e Stable duning load reducing, stpervision and adjustment should be enhanced on steam pressure,
steam temperature, waler level and bed temperature

BCO shghtly adjust fuel feeding sorminimum speed (decrease 1'%W5 mun) that keep drum pressure decrease
rate low than 1 bar/min fnd deerease primary air fan until 75 A ( Follow PA critical flow interlock 110,000
m3/h)

At load 50 MW, BOO change FW control valve o bypass line

BCOSiopped o fuel conveyor one by one (PO make sure inside conveyor was empty) except rotary
fegder

After Fuel feeding stop, load will decrease fastly, When load decrease to 5 MW, BCO trip turbine by push
emergency at operating desk in DCS room or Turbine interlock test trip if require.

During Turbine trip, Must be make sure that HP and LP bypass will automatic open. Need to bypass signal
drum level LLL, HHH of Boiler trip interlock for prevent all fan trip

BCO monitor oxygen increased to >18% and then decrease SA tan hydraulic coupling to 0% fastly

BCO stop ID fan and PA, SA, HP fan will be tripped (inter lock)

. BCO Close damper of combustion air fan, damper air to furnace, damper air to fuel feeding all, to hot

pack boiler, Open flue gas SH,RH damper 100%
BCO monitor bed temperature, if it increase then need to open ID fan damper to release combustion gas

BCO check all boiler water drain is close (periodic drain, CBD drain)
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4.3

20.

. Stop phosphate dosing system

. Keep ESP inservice and fly ash conveyor running

. PO Close manual valve drain furnace, big down comer, small down comer

. PO Close manual valve spray of SH,RH

. BCO fill water o dium 1o full level and to keep diff metal temp wop-bottome< 50 C

. Adter drum level tull, close FW control valve and open recirculation vabye from drum to economizer.

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

When drum pressure 2 bar, PO open vent SH, convection cagesditim

Cool down Boiler

1.

Afler hotpack shutdown 8 hrs, BCO open damper of ID,PASA [an for natural air cooling boiler and
PASA damper Lo furnace. BCO increase limes of water release and filling properly. (large amount fill and
drain are not allowed)

After Shutdown for 12 hrs, BOQ stant induced fan, HP blower, PA fan, slightly open damper, then open
damper gradually to stremgthen venting

When drum pressure drops to 0 MPa, Metal ternperature of drum 15 lower than 100°C and bed temperature
15 lower than 80°C, Then PO open manual valve fumace dram, small down comer for BCO open drain
gradaally

When Flue gas temp in back pass < 150 C, open manhole at that #zone

After bed temp drop to 55 C then Stop PA, HP fan, keep ID fan running and open wind box, furnace
manhole

BCO can stop Rotary feeder after bed temp <200 C

BCO stop ESP and fly ash transfer system

o &
5. UuNN (Record)

6.

lidi

PN IUUY (Related Document)
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7.1 Training material for Boiler Operation from Chinese trainers
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Cold Start up Boiler - With B+

Fnquszaan(Objective)

1.1 To start up the boiler in the same standard for every shift.

1.2 To start up the boiler safely and take the time less

Ul
YUY (Seope)

2.1 To start up the boiler generate steam and power of Future GreenesgyCompany.

MINARITH (Definition)

3.1 Manual mode 15 mode control which adjusting percent sulpul of equipment.

3.2 Auto Mode 18 mode controls which adjusting the sed point of equipment

i‘l’uﬂaumsﬂﬁ'ﬁﬁ 11U(Procedure)

4.1 Prepare condition Before Startup

1.
2.
3.

10.

1

—

12.
13.
14.

Check sheet for bower sariup completed

PO Inspect Chuté luel feeding o furnace no.1-8 not plug

Confirmy MM already remove Block valve for MST,CRH,HRH

Pallow EM megger test ESP (Value =5 M £)), deisolate ESP and test VI curve
In-service heater ESP betore startup boiler for 6-8 hours

In-service colleting rapper in ON mode.

In-service emitting rapper in ON mode.

Open FF by pass damper and open inlet damper ESP

Start fly ash transfer system.

Check all manholes close.

. Fill sand to furnace level 650-700 mm (Approximately 40-44 hoppers) Should be fill line A and B in same

amount.
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 tully open.

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 t/h

18. After water out from drain economizer , close drain valve economizer and BCO adjust bypass FW CV to
mcrease FW flow to 1) vh

19. Clean 300 kgh oil nozzle of duct burner and test spray ai pressure 2() bars, Make sure that atomizing is
proper.

20. Test ignitor and flame detector of all duct burners,

2

—

. Truck in MCC of all air fans (PA fan, SA fun HP blower, 1D 'fand
22. Check condition all air fan ready to start and not havetrip signal,
23. Set mode damper of all air fan o mode aute
24. Start mill service pump (Running | pump and kesp Stand by 1 pump)
25. Stant air compressor and Ingervice Mill aie and istrument air
26. Start supply oil pump and keep'pressure 20 bar before starl up boiler for 15-30 min.
27. Start CW purmp Keep P, otitler 0,18 Mpa ( Running 2 pumps and keepStand by 1pump)
28. In-service DUCW system b equipment { FWP,CCCW, PA,SA HP blower,Gen \Wacuum , Oil cooler )
- PO checked manual valve line cooling 1o bearing and il cooler that are opened.
- PO checked manual valve ling OUCW line A to perindic dram pit that must be full opened
- PO start peried drain pump to pump water back CW outlet line,
29. BCO check Tumn On B+ in main page and put bio heat in auto mode, (B+ will continue update bio heat

value)

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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4). Start PA fan 2 unit and increased load of hydraulic coupling to adjusted to minimize fluidization air volume, Open
furnace 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 fluidization is proper for 10 minutes then Stop 1D fan immediately and PA fan HE-Blowerwall be tripped also

7). Open furnace Manhaoles o check 1l surface of bed material is smocth, if there is uneven or piling part, it shows that air
distributor is not uniform, It is necessary uncover bed matenial 1o check if there ig'blocking m air grid nozzle and do

fluidization test again 1o make surc thal bed material surface be smooth,

4.2 Start Alr combustion fan system
Sequence of startup fan: 11 fand 1=t 1 unit, HP Blower 3 units, SA fan 2 umit and PA fan 2 units and 1D fan#2nd 1 unit
4.2.1 Open Air damper {Same a5 picture below) to get condition Ready for Start
Open PA air damper 1o duct burmer 1,23 4 = 10084
Open PA air damper to wind box 10% both side {same as picture below)
Open all secondary air damper to Ring b and Above burner
Open damper flue gas damper RH;SH 10084 both side

Open damper PA to fuel feeding 2 line
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Close damper bypass of outlet ESP line A & B

4.2.2 Start ID fan 1 unit, slightly apen inlet control damper o control Furnace Pressure a1 -00.2 (o -0.3 kPa and after damper

open 100%, use hydraulic

4.2.3 Start HP blower 3 unil and open damper 1000% side, keep current load 73 A, and siari function Hlushing U loop seal

(90HDB_FST)

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

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

4.2.5 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.

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

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

4.2.7  Keep proper fluidizing condition for 5 minutes to Furnace 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, All SA fan tripped)

- BT (Drum Pressure HHH, Furnace Pressure HHH, Furnace pressure LLL, All ID fan trip, All HP blower trip)
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4.3 Boiler Ignition
4.3.1.  Primary air fan and induced fan inlet dampers are adjusted, with air volume to ignition air volume.
4.3.2.  Control furnace pressure in manual mode. Set point -0.20 to -0.30 kPa
4.3.3.  Open all secondary air damper and fuel feeding sealing air damper and keep fuel feeding sealing air pressure 1.0
kpa.

4.3.4.  Open damper PA to cooling flame detector
4.3.5.  Check mstrument air for control preumatic valve open
4.3.6.  Open combustion air damper of wind box 10% both side.
4.3.7.  Decrease damper flue gas RH from 10F% 10 205
4.3.8.  Check manual valve purge open all duct bumer
4.3.9.  Control panel duct burner to remole control
4.3.10. PO opened muanual valve of duct bumer and Start duct busner no.2 by sequence mode.

- After | min and then stopped, stari another duél burner ne. 2 = 4 =21 =3 for 30 mins for check sure that

all duct burner are able o start.

4.3.11.  Start 2 Dugl burner continue {noede 300 kg/h) Control bed temp increasing rate

Start — 200 ¢ = Sihc/hr

200 - 600 ¢ 1Ml c/hr

Remark If Boiler have curing process  BUO borler increasing rate temperature follow up Curing Graph that PE inform.

4.3.12.  *** During Startup duct burner

1.1. Check Turn B+ Main contral is already in-service,
1.2. Change ID fan scoop tube and damper to auto mode
- Control Furnace pressure setpoint -300 Pa

1.3. BCO put PA fan & SA fan scoop tube and damper to manual mode.

4.3.13

43.14

4.3.15

4.3.16

4.3.17

1.4. HP bypass contral valve will change to aulo mede. Change HPB setpoint te aute mode. (B+ page) HP

bypass will aute open to minimum value at 25% and control MST pressure as setpoint. But during
increased MST,HRH temp to Turhine requirement, we can adjust manually incase HP bypass not open.
1.5. Spray watcr contral valve will change to aute mode, BCO changed mode control of CV DSH to manual

mode. Set output 0%

1.6. LP bypass and Spray water control valve will change to auto mode
If bed temp increase rate < 50 Crhr., BCO increase o1l pressure of duct bumner (1 bar/lime, Maximum 2.5 bar) then
start another duct burner no.4,3,1 respectively. (For Duct burner no.1,2,3,4 running (nozzle 300 kg/h) Able to
increase bed temp 220 C)

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
When Bed temp 350 C, Change Nozzle duct burner no.3 to 800 kg/h And Start duct burner #4 by sequence start at
oil pressure 2.2Mpa and reduce to 2.0Mpa
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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- 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 temperature m water cooled wind box < 750C, And if wind box temp bothgide 1 not same, controlled wind
box temp by PA damiper to wind box no 1&2
4.3.19 When steam pressure reaches 0.2 MPa, close drum, convection cage and 8H venlvalve
4.3.20 HP bypass valve n B+ auto mode, it will minimum opened 25% 1o mantainstieam 1o cooling RH coil and warm up RH
pipeline.
4.3.21 When drum pressure nise 1o (L8-1.0 MPa, close SH dramage valve, éonvection cage and MST
4.3.22 After closed drain SH, Close start up valve for increasing SH steam pressure. HI* bypass will open more. To increase
more steam to heat KH Lo increase temp (aster.
4.3.23 Adjust RH/SH damper from 20%6: 100/ o 9005 407% to make HRH temp increasing fasler.
Normally cold start up main steam and rebieat steam condition temp. and pressure control by il fuel by duct burner
for worming and rolling turbine until 2,500 rpm belore synchroniee
Steam condition Mam steam temp, 280 ¢ = 300 ¢ pressure 1.8 — 2.0 MPa
Reheal steam tempd 280 ¢ - 300 ¢ pressure 0.1 = 0.2 MPa
4.4  Biomass fuel feediing in-service
4.4.1.  Check damper FA SA fan 1o fuel foeding opencd
4.4.2.  Fuel feeding bio to silo A, B level 30% both side from Emergency truck tilter. Select new wood chip moisture > 40

%

4.43.  Fuel feeding system operated by manual.
4.4.4.  When Bed material temperature is 200 C, Start Rotary feeder all
4.4.5.  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
4.4.6.  Increase SA fan scoop tube to 20%. (By adjust minimum output from 0% to 20%)
44.7.  Start one line Fuel feeding manually (Start Jog for 3 time and then run continue)
- Start line Robbing screw 1% screw Speed 10%, 2™ screw speed 10%, 3™ Screw Speed 10%

- Start Chain conv.16 or 26 by Speed 40 %, PO monitor local chain conveyor 16 or 26 not over

ISO 9001 QUALITY MANAGEMENT SYSTEM

WORK INSTRUCTION Document No. WI-Q-FG-POP9-024
Issued by: Kasidit B. Edition No. 02

Effective date: 15 Jul 2020
Approved by:  Sompol L. Page 9 (13)

- 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
4.4.8. BCO put HP & LF bypass control valve follow boler condition
- Keep MST pressure ~ 1.8 = 2.0 MPa, Temp. = 280-300 °C, BH pressure (.1 - 0.2 MPa temp 28) — 300 ¢
RH temp. > MST temp. 10 C if possible
- MST temp. > HF inner casing temp = ~80-100"C
4.4.10.1 Prepare M5T, HRH temperature by
1 control duct burmer oil pressure 2.2-2.4 MI'a
2 Manual comtrol of HP bypass for control main steam pressure 1.5 - 2.0 MPa
3 Close vent/drain valve of RH if pressure > L4109 MPa Respectively.
4 Monitor HRH temp should be mcreased. And TP bypass should be open 50-90 % m auomode. If less than 50%,
4.4.9.  Close vent/drain valve of RH if préssure > 0.2/0.9 MPa Respectively.
4.4.10. After MST,HRH temp reach lurbine requirement. Before Start Turbine Rolling, Please changed HP bypass valve, LP
bypass valve ta control in glto rode,
4.4.11 Turbine rolling reach 30Mspm prepare syncromize
- Put all Fuekfeeding of 1 line to Auto mode
- Pui BioeMASTER of this line to Manual mode, (B+ page) start from 4.0 kgfs can increase more flow for

increase load

3. PO open manual valve spray water Main valve, spray water SH1,2 a bit.

4. BCO checked B+ De-superheat spray water control is 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.
4.4.11. 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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4.4.12.  When bed temp more than 750 C, Stop duct burner all (one by one)

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

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

4.4.15. Slightly increase PA damper o wind box no.1,2 to 60%% and Pui B+ PA damper in Combustion Page 2 inservice

4.5  Load increasing
45.1.  After synchrunize, BCO TE will change to Valve control. Increase selpoint 8% (0 40%, Until get Load 15 MW.
4.52.  When Load reach 15 MW, Please change TH valve control 1o TH Load ontrol (DEH page) then TB Pressure control
(at B+ page)
4.53.  BCO Start more fuel 2™ line same procedure first line
4.54.  BCO Put power hand station 1o auto mode And Control Tead MW setpoint in B+ screen
45.5. Put Set pomnt MSF cascade {(MST pressure seipomtn B+ page) 1o Auto mode, (Rate | bar/min)
4.5.6.  Put B+ Bailer Pressure Support in-servige { Even i already mservice, 1t 15 OK.)
4.5.7.  BCO Set tatget load MW 1o 30 MW (Rate T MW/min)
4.5.8.  When load 200 MW and E3 pressuse = Deaerator pressure. Pul steam E3 (o Deeaerator in-service. And slightly
closing down CV aux steam header 10 Deaerator tank. And close MOV vent of deaerator tank
4.5.9.  Keep load 30 MW i ansenvice E3 fimished and monitor HP diff expansion not have alarm and its trend should be
start decreasing. [FHPdiIT expansion high, must be decrease MST temp bias. (Normally should be control MST <430
C.at this load )
At load 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 MJ/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 atter 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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4.5.11.  Atload 40 MW.Put main FW shut off valve in auto mode. It will open automatically when FW flow >125 t/h and
Bypass FW CV open >75 %
##% Main Shut oft valve will open tully, BCO change bypass FW CV to manual mode and Slightly closing down bypass
FW CV 5% per time and Monitor FW tlow should be not change much. Wait for some times to Controller stabilize it
until bypass FWCV Close fully. Kee p It in manual mode.
4.5.12.  Increase loud 1o 50 MW, And keep ot 50 MW 1o in-service HPHIL2 Flush line drain HPH2 10 periodic blow down
tank for 30 mins, 0} keep sampling drain HPHZ 1o check Fe value,
4.5.13.  After put drain of HPH2 10 Deacrator tank, At 50 MW BCO stant another fuel feeding line then increase MW
setpoint to 60 MW,
1. Moniter Divum level and put FWP scoop tube 1o manial mode in case B+ can nol control. For prevent load
swing affect.
2. monitor MST pressure should not be lower tharrsetpoint = 4 bar,
3. BCO checked condition that fuel combastion, And wait until load stable, oxygen stable, Furnace pressure stable.
Then increase more load follow walerguality
4. In-service Bed temp Trim @omiral, (If it was already inservice, no problem)
4.5.14.  Adjust limit high Ctput of Scogp tube PA fan AB 10 59/59%, And Scoop tube SA fan A B to 70,72%
4.5.15.  Atload 60 MW and FG temp before ESP = 130 C, Inservice FF hne A&B
4.5.16. Atload 75 MW in=service Bio silo level control,
4.5.17.  Atload 85 MW and all condition normal, Put all interlock in MFT,BT In-service, Except 1).Total air flow <25%,
2). PA flow to grid < 110000 Nm3/h, 3). The Fuel is lost, 4). Water cooling air chamber pressure < 8 Kpa. That must be

will inservice after 2 days
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IDfan ;

SAfan ;

il e
s i)
E=S

S.
4.5.18.  Atload 120 MW, Stop functicn LN oop seal lushing
4.5.19. Increase load until load hmitation., IF boiler 15 himited by bed temp high = 900C. Can increase %02 setpoint bias
(maximum 1%) Remark, Please ensure PA&SA fan current in limit, 6.
4.5.20. BCO continue Fill pew small sand to furnace
4.5.21. If Bed pressure™ 4.0 kP'a and windbox pressure =11 kPa Open shide gate bollom drain 1o slag cooler
- Start bottom ash bucket chain conveyor. 7.
- 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. It no bottom ash, Please PO clear chute slag cooler plug.
4.5.22.  Check silica boiler and limit Drum Pressure with silica value. And slightly decreased CBD flow when silica in limit.
4.5.23.  BCO adjust bed temp in furnace by adjust bias of A1,A2,A3,A4,B1,B2,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

start sequence button of periodic blow down according to boiler water quality

enhanced to 1.5°C/minute.

7). Maximum limit af ni_m inn air fan

Maximum current 222 Amp

HP Blowerfan ; Maximum current 79 Amp

Maxinmum curreni 56 Amp

Maxmimimm current 111 Amp

o

Tuiin (Record)

)
f=a
=%

1PN UL Related Document)

idi

19NE15913999(Reference)

il

3). During temperature rising, blowdown system of boiler must be put into operation, open valve continuous blowdown and

4). If found Wind chamber, Air preheater had abnormal noise of air duct vibration. Increased load of PA fan a bit
5). When steam flow is more than 7%, close stop valve from drum to recirculating piping of economizer.
6). During open Start up valve, HP bypass, control upper and lower wall temperature differences of drum less than SOOC,

L - * o 2
temperature rising rule of botler waler lemperature s about | Ciminute, in the later sluge lemperature speed rate can be
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Hot pack boiler shut down

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

1.2 To shui down the boler safely and take least time.

VaUMNY (Seape)

2.1 To shut down the boiler & hot pack 1o cool down boler 10 cold state.

A9 NAATIM (Definition)

3.1 Excess oxygen means cocygen value after combustion measuring point i back pass area

3.2 Sootblow  meuns cleaning iube system by sieam blow 1o back pass pipe

3.3 Economizer means bare tubes of feed waler pipe in back pass for heat up temperature before go to drum
3.4 Manual mode means mode cantrobwhich adjust percent output of equipment.

3.5 Auto Mode means modecontrols which adjust the sel point of squipment.

3.6 Hot pack boiler meansmormal shuidown boiler for repair work

3.7 FF means Fabrig Filter that use for n filtered 1y ash of flue gas

<

dunaumsL IR (Procedure)

4.1 Prepare steps before decrease the boiler load

4.1.1  Stop sand feeding to furnace for 4 hours before decrease the boiler load

4.1.2  Soot Blow 2 time (Take time 8 hours) before reducing load below 50% During Soot blow, keep ESP
amd FF in-service

4.1.3  Before Decrease load, BCO keep level bio silo A&B 50-60 % And before off sync plan for 1 hours,
BCO Stop fuel handling system to silo & keep level bio silo A&B <40 %

4.1.4  BCO keep control Unit load in B+ CC mode and MST pressure in cascade mode.

4.1.5  BCO change to control SA fan scooptube in manual mode.

4.1.6  BCO change to control PA fan scooptube in manual mode.

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

4.1.8  BCO check ESP, Bag filter and fly ash transfer system are inservice normally.
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4.1.9  BCO keep B+ Feed water inservice and control Drum level by scoop tube FWP.

4.1.10
4.1.11
4.1.12
4.1.13
4.1.14
4.1.15

BCO run HP blower A,B,C and start function flushing U-loop seal continue.

BCO stop palm shell feeding to silo.

BCO check sand silo level, should be nearly empty. To fill coarse sand for start up.
Clear area at the entrance of screw no,32,34 in Live stock 1o inspect in shutdown,
Keep ID fan scoop tube in Auto mode, (PID control)

BCO check Bottom ash silo should be empty 1o dram sand from furnace.

4.2 Decrgase Boiler load and Hot pack shutdown

4.2.1

Al Bio silo level 40-500%, Stop feel handling to Silo. (Should be manage 1o Move screw no.32,34 to

mspect and repair in shuldown)

BCO keep control unit load in B+ CC mode, {Turbine load control mode), BCO set decrease target

load w0 80 MW (rate 1| MW permintite}and if condition is normal, BCO decrease unit load setpoint in

step 5 MW/ime until 50 MW

BOO monitor B+ deefeased spead screw reclaimer silo A&B | Manual decrease primary & secondary

air scoop tube andinduced air are reduced Slowly for control pressure furnace pressure ( monitor

current motor all fan )
BUO cantrol BA fan scooptube in manual mode. To control excess (3, 3.0 — 5.0% to maintain
Bed temperature, Minimum SA fan current 20 A.
BCO control PA fan scoopiube in manual mode. To maintain Bed temperature. > 730 C. and
keep PA flow 1o grid must be > 110,000 Nm3/h 10 mamtain fluidizing. Normally at Minimum
PA fan current 75 A.

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

- During load decreased, BCO keep monitor and control.

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

b.  SH3 outlet temperature cooling speed which can't exceed 2°C /min

c.  Flue gas temperature change rate of cyclone separator and drum metal temperature 1s
maintained to lower than 50°C/h ( Temperature drop rate limit.)

d.  Control steam pressure for prevent metal crack
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423
424

425

4.2.6

427

428

429

4.2.10

4.2.11

4.2.12

4213

42.14

e¢. During load reducing Stable, supervision and adjustment steam pressure, steam
temperature, water level and bed temperature

f.  Bed temp must be maintain > 730 C.

g. MST temp and HRH temp should be > Temp HP, IP casing 30 C.
At load 50 MW, BCO change FW control valve to bypass line.
Keep load 50 MW io empiy Bio silo if we have the ime before off sync., BCO can manual speed bio
feeding one line. To balance bio silo leved both sade 1o mimmurmeas much as possible.
(Guide. Normally duning decrease load Bio silo 50 to 10% I ake time for 1 hr.)
BCO comtrol MST pressure > 60 bar and not over than 10 bar before turbine trip.
BCO Stopped Bio feeding to fumace line A.or 8 (one by one). PO make sure inside conveyor of
Chain, Screw conveyor 14,24, 16,26 must beempiy, And keep rotary feeder ranning
Before off syne, PO Turbine open manual walve spray HP bypass. And Need to bypass interlock drum
level low and high of Bodler tnp interlock for prevent all fan inp
Afler Fuel feeding stop, BCO irp turbine by push emergency al operating desk in DCS room or
Turbane interlock tesi tnp 1l require.
Dunng Turbineanp, Must be make sure that HP and LP bypass will automatic open. BCO turbine
monitor drum level will swing. If B+ can not control. Changed to controd FW control valve and scoop
tube i manual mode
I druim pressure = 100 bar, Open Start up valve to decrease MST pressure. Please close monitor drum
level.
BCO Botler monitor CU and Uxygen unul 1t mcreased 1o >18%
BCO stop ID fan and PA, SA, HP fan will be tripped by inter locking
BCO Close damper of combustion air fan, damper air to furnace, damper air to fuel feeding all, to hot
pack boiler, Open flue gas SH,RH damper 100%
BCO monitor bed temperature,furnace pressure if it increase, need to open ID fan damper to release
combustion gas
BCO check all boiler water drain is close (Periodic drain, CBD drain)

PO close manual valves of periodic drain and CBD drain.
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4.2.19

I I I'—=1= SE

BCO fill water to drum to full level and to keep diff metal temp top-bottom < 50 C
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- In case temp Diff metal top-bottom high. BCO Manual close MOV MST drain valve Left and Right
side. To reduce release steam from drum. And open MOV drain valve for 5 minutes, every 1 hrs.

4220 After drum level full, close FW control valve and open recirculation valve from drum to economizer.

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

& B W Hlil ol

4.3 Cool down Boiler
43.1 After Hot pack boiler by stop ID fan for 8 hrs. BCO will open damper of PA,SA,ID fan for natural
cooldown boiler and keep PA,SA,ID damper open for 4 hrs. BCO increase times of water release and
filling properly. (large amount fill and drain are not allowed)
432 After Shutdown for 12 hrs, BCO start ID fan 2 unit, HP blower 3 unit, PA fan 2 unit, slightly open

damper, then open damper gradually to strengthen venting. (Slightly increase fan load by control cool
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down rate and keep PA fan current 70-90 A and Run 2 ID fan, control furnace pressure -0.3 kPa in
manual mode)

433 After PA fan started, BCO Start bottom ash system for drain bed material to bottom ash silo until bed
pressure < 0 Kpa
Incase that slag cooler line plug and can not drain that ling, Meed to wartuntil bed temp 70 C and
Open fumace manhole (o clear port drain slag cooler,

4.3.4 BCO can stop Rotary feeder after bed temp < 200 C

435 When drum pressure drops to 0 MPa, Metal temperature of dramass lower than 100°C and bed
temperature 15 lower than 30°C. Then PO open manual valve periodic drain for BCO open drain
gradually

4.3.6 When Flue gas temp in back pass < 150 C, open manhole at that zone

43.7 Afler bed temp drop (0 50 C then Decrease PA an load 10 20 A, and Open manhole turnace to check
that sand was emply. After confirm, then BCO Stop PA, HP blower. Keep I12 fan running and open
wind box, limace manholé
Control furnace pressure -0.3:kPa.

43.8  BCO stop ESP and.Aly ash transfer system

439 BCO stop slag copler and bottom ash chain conveyor.

LA
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Boiler Hydro Test at pressure drum 137 bar

Soquszasn (Objective)

1.1 To do the hydro test is the same standard with every shift

1.2 To do the hydro test safie and tale the time less

VoV (Scope)

2.1 To do the hydro test with boler of’ FGPPY

MDNANNN (Definition)

3.1 Manual mode is mxie control which adjust percent output of equiprent

3.2 Auto mode is mode control which adjust the set pomnt of egquipment

Fumouil A1 Hydro test (Waork Instruction)

4.1 Preparation the gquality feed water according to manual specially before into the Boiler as following;

Feed Water pH 8.8 - 9.2

Dissolved Chivgren {3,007 ppm
SILICA < ,02 ppum

Hardness < (L] ppm

Copper < 0.003 ppm / Fe <0.02 ppm

Temperature <40 c

‘Works completed |:|

4.2 Step for Prepare Boiler before fill water

1. LAB&CBO Check quality water every 60 minute.

2. CBO&PO Check feed water bypass control valve ready to service (SILBA20AA101) |:|
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4. CBO Close FW shut off valve line main |:| 7. CBO Open HP bypass valve open 95 % |:|

8. PO isolate manual valve line phosphase |:|
5. PO Check line druin and vent valve fully open all of them., |:|

9. MM Closed Main Steamvilve [‘blocked valve bath sude ) |:|

6. CBO&PO Cheek all measurement ready in service (Level Pressure, Flow ) |:|
(BTN B '
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opolyalve open D

14. PO Close valve nitrogen gas charging
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2. CBO Keep feed water pressure 35 bar. During fill water to boiler
3. PO Close feed water drain valve when water come out as following;

Drum "2 Convection Cage => SH# 1P SH# 2 = SH# 3 " Mainstrcam

] 0

. PO Close super heat 3 drain valve afier wi wit full lige,
rse ECO drain valve 16. CBO Open valve reverse flushing after Super heat 3o POY confirm water is sufficient and close it
r water come oul full line. 17. PO Close Economizer vent valve after water oul [ull line.

18. PO Close Super heai 2 veni valve afterswater cut full line.

19. PO Close Buper heat 1 vent valve after water cut full line,
20. PO Close main steam vent yalwe after water out full line.

21. PO Close Economizer went wulve after witer cul full line,

¢ bottom drain valve.

8. PO Close separator drain valves all of them after water out full line.
9.  CBO Close CBD drain valve after water out full line. And water levels indicate in drum.
10. PO check water level at the Local sight glass

ssure will increase to fast
11. PO Isolate electrode water level gauge and drum sight glass all after level drum is full. Continue fill water |:|

[]

4.4 Step for boiler hydro pressure test.
1. CBO Decrease feed water bypass control valve to minimum for control boiler pressure increase rate 1 bar / min.

2. CBO Adjust feed water pump scoop tube output according to boiler pressure rate 1 bar/min.
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9. CBO Decrease boiler pressure to 137 bar by rate 1 bar/min and hold boiler pressure at this point 15 min. and inspection.(furnace |:|

13. PO Open furnace bottom drain valve 100% 5 min one by one line (12 valve)
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o 2]
5. UUNN (Record)

i

6. @NAIUUY (Related Document)

i

sight glass. H 7. 1®AA1501999 (Reference)

Pressure (Bar)

Crem prescersdmr)
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szianaudluienars Boiler Hydro Test (Reheater)
iavilienms ulundait swazideamsudly fdmienans
v ¢
WI-Q-FG-POP9-034 01 Jsundglunuenaswieuiviunauendtslmi A3 dud Suaen 1. 3nquszasn (Objective)
WI-Q-FG-POP9-034 02 niflriumeunsdunioalizd il 2563 fAuainghad neunin L1 e l¥lumsnaaamimairluszuuia lath

1.2 e Wi Tvimia Tavies ifins S @uneumaiiumias

2. vauNY (Scope)

2.1 M lumsnaaetnmiaiyluszuu Tt Reheater

3. MENAAIN (Definition)
3.1 Manual mode 15 mode control which adjusting percent outpab Of equipment.

3.2 Auto Mode 15 mode controds which adjusting the sel pomt of equipment.

3.3 BCO MU Board Cénteal Operator Boiler
34 PO Wi Plant Biperator Boiler
3.5 SS TR L Shii Superisor
e 3.6 CRH Wi Cold Reheater
3.7 HRH HGi Hot Reheater

4. eﬁ'uﬂauﬂﬁﬁﬁam 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, HRH block valve ( 4 ea.)
2. PO Check quality water every 1 hour.
3. PO Check CRH, HRH block valves are blocked

4. BCO,PO Check RH spray water valve normal operation and in service
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5. BCO Close feed water discharge valve (90OLAB11/12AA002, 90LAB11/12AA003) 4. Decreases reheat pressure by rate 1 bar / min after finished hold step.
6. BCO check minimum flow valve of FWP opened 100% (90LAB21/22AA101) 5. Pressure drop to 5 bar open all reheat drain valve.
7. BCO Open feed water to RH spray water shut off valve 100% (90LAF31/32AA002) 6. Pressure drop to 2 bar open all vent valve.

8. PO Check line drain and vent valve in reheat zone fully open all of them. 3
7. Close spray water control valve.

9. PO Check manual valve of Nitrogen gas charging are closed

|
[T 1T

I 8. De-block safety valve, temp gauge, pressure gauge back 1o normal operation.
10. PO Close spray waier dran valve of reverse Mushing

11. Check all measurement ready in service {Pressure, temp )

12. Stop chemical dosing 1o feed water line and close isolate valve = ":
13. Block safiety valves of CRH,HRH 1o prevent it open duning pressuriac E "
"
£ Lo
4.3 Step for filling up water into boiler until water full line Re-heater. N .
1. BCO recheck MOV drain HRH ($0LBB10AA408 90LBB10AA406) is open and MOV drain D g : ,‘F‘!
CRH (Y0LBCIOAA4DL MILBC 10AA40G) is open § |L
2. PO Open spray water isolate valve atlocal i i-: -
3. BCO open spray water OV [M_QGJLﬁFZ(M.-!LI[I] or M_S0LAF20AATO2 Moy manual mode E E_ =
to control spray water flow 2 UH{AM_S0LAFIOCF101) for fill water 1o RH i:
4. BCO Keep feed water pressure 35 bar during fill water 1o RH ] r
5. PO Close cuold rehaat dratin valve when water come out full line 2 Lines ) — §
6. PO Close hit reheat dram valve when water come out full ling, [ 2 Lines ) —
7. After water came out from went valve, PO informed BCO ]
8. BCO decreased % Spray water CV to opened only 2-3% to prevent pressurize too fast ]
9. PO Close Reheat 2 vent valves when water come out full line. ]
4.4 Step for Reheat hydro pressure test. Remark
1. After water full in reheat zone. |:| Safety valves test pop up pressure show as below. Design Actual
2. BCO decrease spray water control valve for control pressure increase rate 1bar/min |:| 1). CRH Left 2.19 223 Mpa
(Monitor HRH pressure transmitter 90LBB20CP101,90LBB30CP101) 2). CRH Right 2.19 22 Mpa
3. Increase reheat pressure reach to working pressure 20 bar hold this point to overall inspect around 30 |:| 3). HRH Left 231 233 Mpa

min 4). HRH Right 231 2.32 Mpa
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Control MST and RH Temperature with B+

—

9] < )
. Inguszaan(Objective)
1.1 For operator to control temperature of main steam and reheat steam appropriately.

1.2 To bailer running safely.

2. weuNY (Scope)
2.1 To canirl maimn steam and reheat steam temperature of the boler generate steam and power of futureGreenergy
Company.
3. Md10aA 1M (Definition)
3.1 Manual mode is mode control which adjusting pergent output of equipment.

3.2 Auto Mode is mode controls which adjusun@gihe set poant of equipment,

4, é‘]’umuﬂliﬂﬁﬂﬁamwmmmﬂ]
4.1 Boiler contral
4.1.1 Control ternp main sigam 2805°C — 300 °C ( rate < 2.5 "C/min )
1) Controkby Nlue gas SH damper
2. Conirol by spray at SH1 10 SH2 { should control temp afler spray more than temp drum inner)
3} Control by spray at SH2 1o SH3 (following temp turbine required and temp inner casing +80-
100°C)
4.1.2 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)
- If RH steam temp high = decrease flue gas RH damper & increase spray water at RH
- If RH 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

4.3 During start up,Control SH metal temp and RH metal temp < 400°C

- 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

4.4 When boaler load reaches 50 MW

Put back pass damperRH / SH 10 B+ auto mode

- BCO checked B+ De-superheal spray water controlas already in-service. BCO change mode
control of all spray water control valve to automode. PO adjust manual valve of DSH 1-2 to

make steam lemp < B+ sel point.

LA

Flue gas RH damper
HED IR

& & &
] 2] 2]

o] uHD auﬂ Uui:
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Control vabee speay RH

DCS control RH temperature
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