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1. Organization and Responsibilities 28 £941 #) & HA S

Group leader: Zhang Chong Lin

MoK TREN

Deputy leader: Wei Cheng Yao, Song Yu Long

RIAK: BUWPE. RER

Process Team: Responsible person is Wei Cheng Yao. The team members include: Cao Qiang,
Li Hou Liang, Zhao Jie, Wo Lun Yue, Li Xue Qiang, Zhang Cheng. Mainly responsible for the
preparation of the furnace Dryout scheme, the organization of staff training on the furnace
Dryout scheme and undergo assessment regarding the furnace during scheme. The relevant
work on furnace Dryout is divided. The team is organized to complete relevant works on the
furnace Dryout and solutions to the problems that could exist when undergoing furnace Dryout
is also proposed. Relevant responsible person is urged to implement the solutions.

TZH: MR, AR Hom, SR B, R, 290k, ki, E2A T
MR T 5, LR TP T AL IR0 R TR AT B B B SR AR AT 4y 1, 42N
ﬂ@m&ﬁmmm%IWW@,ﬁﬁﬁF SRR TP AFAE B 1) R T 58, B S TR N
Equipment Team: Responsible person is Song Yu Long. The team members include: He Jian
Gang, Qian Zhen, Zhao Jie, Wo Lun Yue, Li Xue Qiang, Zhang Cheng. Mainly responsible for
the equipment inspection and maintenance, transportation system and to be responsible in
establishing an inventory on equipment, must be equipped with special tools and have spare
parts for certain equipment. Must also train team members on the operation of the equipment.
There must be implementation of temporary measures while must resolve equipment failures
and problems during furnace Dryout. Organize the construction team to work with the process
team to complete relevant works of furnace Dryout.

Wasd: HRERMTT. AR FERL B, B, KK, 29k, K. FEATTE
LA RYEE . R R, MSTENLERA AR, BT TR SER R A W PR A T
THREBCEFRAFRIRE s P S 0 Ta] A I 80 AR o o e b b B ) s 8 B 5 ) A, 221
it 1. RG22 58 kb A O A .

HSE Team: Responsible person is Lin Jun. The team members include: Zhao Jie, Wo Lun Yue,
Li Xue Qiang, Zhang Cheng. Mainly responsible for establishing the guarantee system in HSE,
organizing the implementation of safety, fire protection and occupational health protection
facilities. Organize a risk assessment on furnace Dryout and establish an inventory of personal
protective equipment. Organize inspection and acceptance of pressure vessels, safety

accessories, fire alarm, occupational health and other safety facilities. Responsible for the safety
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during furnace dryout, responsible for the safety, security of personnel and material during
furnace dryout as well as HSE works.

HSE H: A fior. s BA. KRR, 2%, sk, EEMTTEIH HSE fRilk
Z, MLz 4 W WO TAER B U B RSPl s 2 ARGk, B
iR L AL BRI RS 2. KORARE . BRME DA DR 2 A it
TSI IR B 224 B N AR 22 e R AR, R Id R HSE AR 53
T

2. Purpose and Conditions of Furnace Dryout ttPaY B i 5% 54

2.1. Purpose of Furnace Dryout 47 [ H [

2.1.1. The lining inside the newly-built furnace, the refractory bricks, brazier, etc. contain a large
amount of water. The moisture accumulated in the masonry process of the furnace wall can be
slowly removed through furnace dryout and the refractory mortar can also be fully dehydrated
and sintered. If the moisture is not removed, the furnace temperature will rise rapidly during
start-up and the moisture will evaporate rapidly, causing the expansion of brick joints and cracks,
which in severe cases can cause the collapse of the furnace wall. Hence a newly built or
overhauled furnace must undergo furnace dryout.

HrE RTINS B KA, KRR S KK . I BT SR8 M B 2 R AR A R
AR Sy, TR KR 1S B 78 7 oK FRe gt o an X e K AN 2ep, FF LI EFHR
PR, K SRIZR, ERAEAEIZIK, AR, TREN SIS PSRRI, B AR B B A
T HAT R

2.1.2. Carry out thermal load test on process pipelines, equipment and automatic control system
such as fuel gas system, fuel oil system and steam system.

SRRV RSA . BN RS, ZRARGE LEEL. W& &K AEH RGEHT ATl
2.1.3. Check the effects of all the oil and fuel gas burner nozzles of the furnace.

Az AR K, R A R RO

2.1.4. Assess the performance of the furnace’s body components under heating.

FBAZIP VRSS2 BN T I TERE -

2.2. Conditions for Furnace Dryout P57 B & 854

2.21. The construction quality should be strictly checked and accepted. The furnace
components, equipment belonging to the air preheater system, and process pipelines and
instruments should also be completely checked and accepted.

X BT B HEAT AR IR, IR BRI B R G TR v . SATINE RGTR . T
ZE ARG TR S .



2.2.2. Fuel gas enters the unit, fuel gas pipeline is unblocked, nitrogen displacement fuel gas
system, oxygen content »0.5%.

BOEFSINGE, RS Ll RIERMEI RS, S8 E»05%.

2.2.3. Introduce 1.0MPa and 0.5MPa steam into the unit.

1.0MPa. 0.5MPa Z/75| N3 H .

2.2.4. Tools and fire-fighting facilities are prepared.

T TE B s M 2 0

2.2.5. The feed process flow of F-301 and F-401 is changed, the spectacle blind plate at the F-
301 and F-401 furnace tube outlets are in their blind state, and the furnace tube protection steam
is switched to silencer for venting.

F-301. F-401 #ERHARES S, F-301. F-401 & tH 1 8 FERMBAE RS, RPN
EMEREE Y Gl

2.2.6. The measuring instrument is installed well and is qualified.

ForIAS R 222 R A I 5 4

2.2.7. Furnace dryout curve is on the wall, the ignition tools are prepared, and the site is clean
and free of debris.

Mg bR, SR TERAER L, I TEE AR

2.2.8. Operating personnel passed the training and examination for furnace Dryout scheme.

BAEN BB R A

2.3. Inspection Before Furnace Dryout itkFRTAVIE 25

2.3.1. Ensure all the manholes are closed.

NALRERHR E 3 1

2.3.2. Furnace tubes, nozzles, relevant valves and lining are in good condition.

W KWEL AHSRIRTT S A g .

2.3. 3. The debris inside, outside and around the furnace have been removed.

N AR B B BR

2.3. 4. Installation accessories of furnace body: manhole, observation hole, air damper, flue
damper opening and closing are flexible and easily used.

PRI e NFL. B RIL AT BEE RSO O RIS A

2.3.5. All flexible support and bracket bolts have been removed and the installation is qualified,
flexible and easily used.

P S m A SOAEE SR BR AN 228 5% . RIGH

2.3. 6. Ensure the flue damper and air duct butterfly valve are flexible and easily used. Mark the
direction of the switch on site.

MHIE AR TE R 2 75 R I, I AE I AR TG IT 9507 1) o

2.3. 7. Ensure the burner inside the furnace is completely and can be easily used.

A AR A R TR T A e BT



2.3. 8. Ensure that electricity is sent to the air blower and induced draft fan, add lube oil to rotate

shaft and circulating water is doing well.
e SIXMLIEH BN, 45 EOEFRK MG H AR
2.3. 9. The installation position of each measuring instrument is accurate.

AN R 22 e HE A B R

Table 1: Furnace Inspection Table

x— MRS RER
No. Current Inspection
I Name Inspection Content Problem | Inspector Time
o 2 FR KN FHAE TEEUN o A
N il H
No defects or cracks; Installation
is qualified; upper and lower
flanges as well as flange bolts
Furnace are complete; No defects such
1 Tubes as empty welding or missing
n#grE | welding
TR RAL REEEH: ETNE
2RISR A, AR BRI
SR
The  support is  vertical;
Displacement pointer and
Furnace
Tube nameplate should be clear and
. definite; Remove all the flexible
Flexible , )
2 Support support bolts; Installation is
W complete arjd correct o
45 3 1 AFEE B AR HRET L Aros bt &
. BT s BT A S R SR A IR R %
R TEUF IR
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Table 1: Furnace Inspection Table (Continued)

xR— MRS RER
Current Inspection
No. . Inspector i
Fe Name Inspection Content Problem g Time
B e (ORI ERS fPAE A o A
] 5 H 3
The furnace wall is smooth; No
Furnace L
3 Wall defects or crack; Sealing is intact
. PG o, R BT
I s
4t
Furnace No defect or crack; Sealing is
4 Flue Duct intact
IRIPRE | Joskat. RO BT
Furnace Installation is correct; Flexible
5 Nozzle valves and dampers
InFdrok g | 2228 B 0T XU RYE
Furnace Sealed tight; Heat insulation is
6 Manhole qualified
mEgNFL | BB, ARG
Furnace The opening and closing is
Observation | flexible and convenient; Sealed
7 Hole tight; No air leakage
MK | TFRRIEITE; HHM™E; TN
L A
Furnace
Explosion- Sealed tight; heat insulation is
8 Proof Door qualified; installation is qualified
ISP | R, ARG, A
]
No debris inside, outside and
Others
8 iy around the furnace

B A ETE 2R
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Table 2: Furnace Dryout Materials and Tools

RZ BIpYR R TR

Tools and Appliances

Tas A
Name Amount
R s
Adjustable wrench 4 (pc)
AT 4 (41
Pipe wrench 2 (pc)
kil 2 (3
Ignition torch 2 (pc)
B KA 2 (D
Kerosene 20 (kg)
sl 20 (&)
Materials
Ykl
Fuel gas 2t/h (average)
IR 2th CGF)

0.5MPa Steam
0.5MPa Z&£i%,

3.2t/h (average)
3.2t/h CFED

1.0 MPa Steam
1.0MPa 5

73t/h (average)
73t/h CF3))
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3.

Furnace Dryout Procedure Ht4F#R1E

3.1. Furnace Dryout Process Flow Ht4rifife:

STL301
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0. SMpaZ&is
> > ( (
D D ) J
2 ( (
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Figure 1: Furnace Dryout for Atm. Furnace Process Flow
=gy N
& 1 % BB miE
?
SIL401A ﬁ STL401B
g ' 5| |52 ! B C-400
7 J
-H"_i S TH.A
OP== ==Q0 OP== ==@0
= < e) 5 > 5 ‘—‘1
1.0MPa steam
1. OMpaZ&iK 1.0MPa steam
> o :
%ﬁ% Dﬁﬁ? [De-coking —<— 1. OMpaﬁﬁ
I}_‘J)_(L De;g:_:ng drum drum
P-330A.B e TR p-330,B
Plant air
e r T
FIC401024-D FICA0102E-F

LhpRe

1# Furnace chamber

28P

24# Furnace chamber

Figure 2: Furnace Dryout for Vacuum Furnace Process Flow
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Figure 3: 1.0MPa Steam Process Flow
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Figure 4: 0.5MPa Steam Process Flow
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Figure 5: High Pressure Fuel Gas Process Flow
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3.2. Steps for Establishing Furnace Dryout Process &7 Mt 4F5mFE i 18

3.2.1 Ensure the blind plate is in blind state for the outlet of eight routes from F-301 to C-300.
The blind plate going to the silencer should be in its open state and the outlet valve to silencer
should be opened.

¥ F-301 U M 42 C-300 BRIy “B 7 IR, B E R EIOHEN <@ W&, 1177
EIRESMEREE T

3.2.2 Ensure the blind plate is in blind state for the outlet of eight routes from F-401 to C-400.
The blind plate going to the silencer should be in its open state and the outlet valve to silencer
should be opened.

¥ F-401 )R B2 C-400 BN “B 7 RS, B EREICREN “<d@” W&, 1777
GHRES R e

3.2.3 Introduce 1.0MPa steam to F-301 and F-401

5] 1.0MPa 7<% F-301. F-401.

3.2.4 Close the F-301 front valve and bypass valve of feed control valve FIC30102A-H. Supply
steam after the valve and vent it to the outlet of the silencer

K F-301 BERHZHI K FIC30102A-H FI 18 A I 26, 1R Ja 2577028 Y IV 3 a8 T80

3.2.5 Close the F-401 front valve and bypass valve of feed control valve FIC40102A-H. Supply
steam after the valve and vent it to the outlet of the silencer

K] F-401 HERHZEHIIR FIC40102A-H 1 T A I 41, 1R /5 20 28 D o 2 i

3.2.6 Close the superheated steam valve to C-300 and C-301. Open the valve of superheated
steam to the silencer and lead 0.5MPa steam to F-301 superheated silencer for venting.

KL &R E C-300. C-301 i, TR EN &R, 51 0.5MPa 7&K % F-301 i #&7TH
A o

Note: When introducing steam, slowly warm the pipe to avoid water hammer. Steam shall be
introduced to the main pipe and then to the branch pipe. During the introduction of utilities
process, the expansion of the pipeline must be checked. Steam shall be introduced to the
furnace tubes slowly, one route by one route. Steam shall be supplied through all the way in one
route and then to the next route. The temperature shall be measured by the thermocouple at
the outlet of the eight routes to determine whether it is blocked. After the furnace tubes are all
unblocked, furnace flue damper must be opened by 1/3, butterfly valve of the air duct should be
opened by 2 and should not be closed.

ERFO: SRR EEERER T LKT, BEERCHINER, SIS EREEL
JEIRTEOL, ESIR, TERSE, —H s, W BRIS T B, B AR
B BCRAME S, PERIESE, T HEERSOT 1/3, KAERETT 1/2 A5%5E.
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3.3. Fire Ignition and the Temperature Control of Furnace Dryout g2 /X R i r 2 E 155

3.3.1 Introducing fuel gas 5|#ARIS

3.3.1.1 Open the OVHD of D-861 for venting and dismantle the soft fuel gas hoses of F-301 and
F-401. Open the end of the fuel gas enclosing the pipeline for venting. Steam is introduced
through the pipeline at the battery limit. Close the vent system for pressure test and leak
detection test. After the pressure test, stop the steam venting and depressurize the system until
the pressure reaches 0.4MPa. When pressure is at that level, nitrogen is introduced from the
battery limit to displace the steam. After displacing for 30 minutes, contact quality inspection
department for sampling and analysis. If 02»+0.5%, stop nitrogen displacement.

177 D-861 THECE 7 & F-301. F-401 MAREABARI R, TRV P A o i, 7t
X &5 2R PUEE 2, ELIDEF RN RGN EER, RESHRE R RCTHE, £
=2 0.4MPa I S IX 25 BB e, B 30 70 B G HR R B AR RAE ST, O220.5%15 1L E #t .
3.3.1.2 Close all the venting points in the system after nitrogen displacement and ensure the
system pressure is at 0.7MPa to undergo gas sealing.

RABEHE NG R RRST N, REFRGET) 0.7TMPa RG AT UE R A

3.3.1.3 Contact the dispatcher to introduce fuel gas. Open the fuel gas enclosing the pipeline to
flare for fuel gas displacement. After displacing for 30 minutes, contact quality inspection
department for sampling and analysis. Stop fuel gas displacement when the fuel gas
components are qualified.

BRI LI NIREE, STIPRRL P B R 2 OB R BEAT B, B4 30 70815 Bk R BUE R A7)
P, BBV B e e B .

Note: When purging and to line up the process flow, each of the soft fuel gas hoses of the
combustors must be dismantled for steam breakthrough

R W BB SRR A VR R 6 AU Bl IR

3.3.2 Fire Ignition of furnace fin ¥R &N

3.3.2.1 Contact the quality inspection department to collect gas from F-301 and F-401 chambers
for analysis. After analysis is qualified, furnace will be ready for ignition.
PR AR R R F-301. F-401 J i <o, A5 b &g e in#ur dE et sk
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Table 2: Lab Analysis Before Furnace Dryout
R IR AR B

Signature of

Name Project indication Actual Value confirmer
EN Sk MUY ] HNAZE T
Fuel Gas
PRRFR 02#0.5%

Furnace 02> 20%

chamber gas | Hydrocarbon <1%

V)i A 1< 1%

3.3.2.2 Open the flue damper, open the fire-fighting steam of the furnace. Ignite fire 10 minutes
after steam is seen in the chimney.

FIOPRRGE IR, TP B 280 B LIRS 10 708 sk

3.3.2.3 Turn down the flue damper and let the furnace be in a natural ventilation mode. First,
ignite the fuel gas pilot light nozzle, after that ignite the main fuel gas nozzle. The ignition should
not be too large to prevent temperature from rising too fast. The ignition should be symmetrical
and not biased.

FNBRE S, IR B AR, SE SRR A BT KW, 5 R R, R RERR,
B TR IR, RUKEERIRR, ANRERE .

3.3.2.3 After fuel gas is ignited, increase the temperature according to the furnace Dryout curves.
Increase the amount of fuel gas nozzles.

WRRF KR, MREEH 2 THl, 3 R

3.3.2.4 Try to ignite as much fuel gas nozzle as possible. The flame is short, neat and bright.
The standby fire nozzles are switched on a regular basis.

KR EZ it KSR, & MKW e D)6

3.3.2.5 After fire ignition, start the air preheater to dry the hot and cold ducts.

FOKBE R TS s, A TARGE .

Note: The nozzles should be switched in time and should not affect the temperature and the
constant temperature curves. It is required for all the nozzles to be used normally after furnace
dryout. According to the requirements of the furnace dryout curves, nozzles should be ignited
one by one. During the process of furnace dryout, the temperature of F-301 is based according
to the top of the radiation chamber TI86907A-C and TI86908A-C while the temperature of F-401
is based according to the top of the radiation chamber TI86917A-C and TI86918A-C. When

igniting, it should be ignited in a diagonal direction. The furnace dryout curve is mainly based on
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the actual curve standards of the lining manufacturers and furnace manufacturers. The heating
speed shall be subjected to the actual speed supplied by the manufacturer and the furnace
manufacturer. Amount of steam, fuel gas amount, air damper and flue damper can be used as
means to adjust the furnace temperature. The furnace temperature shall be strictly controlled
within 8°C and shall not fluctuate too much. The outlet temperature of the furnace should not be
»420°C.

R KWEZLER Y, DOAEmAR. ERMEOEN, BRI 5E B, Bra KW
IEFAT I, PG i 2 THR S AE IR SR, 3B — R kW, H P R F-301 iR A2 DAARE S
Z 78 TI86907A-C Al TIB6908A-C, F-401 i i A% it % Tk T186917A-C Hil TIB6918A-C Jy
UK O 50 5, B 2 DU HLT SR ) SR SE R bR ey o THIR I B DA
I BFIF T R SEBRE B e, AV BORP R U E 50 R T SO R e i
B, MR AR AR R P B R S +8°C, AT EIARR, In#ur i) 1 H I E »420°C.

A

Hold at 500 ° C for
sintering
5
S oling down
s
O -
N [62)
] ¢)
Hold at 320 ° C 3
| Remove the -
03 crystal Water
N Flame out furnace at
gC) 250°C
] ~
Hold at 130 ° C
Natural draft at 150°C
temove the surface water
— : : : h
50 75 100 125 150 175

Figure 6 Furnace Dryout Curve of Furnace

Bl 6 ARt A il 26
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4. Furnace Dryout Quality Inspection i FREKE

When the furnace chamber temperature drops below 40°C, after the oxygen content and
combustible gas in the furnace are analyzed and is qualified, open the manhole and conduct a
comprehensive and careful inspection of the following parts; check whether the lining has cracks
or is falling off, the steel frame and suspension needs to be checked whether there are any
bents, furnace tube needs to be checked for deformation or subsidence and whether the brazier
is cracked. The refractory material of the furnace will be analyzed and if the moisture content is
lower than 7%, then it is qualified. If there are large cracks to the furnace lining, it should be
repaired. Pay attention to whether the steel structure is exposed or not and report immediately
if it is exposed.

bl B I 22 40°C LRI, FEP i 0 & B AW A AR A & 4% S5, FTIF AL, X8 T F1 5 B ALk
AT AR, R A TEREE, IIE. WAL, mEEA RS, PEAELEE, ALT
U, KIEHTCREE, BUP N KRBT K R T 7 %o Bl &%, WA AT FREREE R, a0
JREATAERN, 5 fe EEAG A2 75 5 AW SS K, G0 0 N S7 BV AR AR 3

Note: Before entering the furnace, the fuel gas pipeline entering the furnace must be purged
and displaced. The fuel gas must be isolated by blind plates, the burner fuel gas hose must be
removed, and the oxygen content and explosive gas analysis of the furnace chamber gas must
be qualified.

EREW: P EHENRT, ANPRR U b 0 BT, ORI E R, R dE
BORVRBER S, PEAEE S E. BER IR aiE .
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5. Furnace Dryout Accident Treatment Scheme HAFEHLIETAR

5.1. Fuel gas stopped
(EBS A
Treatment: Close the burner fuel gas manual valve, remove the fuel gas hose, stop the air blower,
close the flue and air duct damper, and maintain heat of furnace.
AEFE: RPARGEAHIRAEL T, IR TIREE RS, 585 KWL, SCHHIE AN KGE AR, b DR
5.2. Air blower stopped
{5 XL
Treatment: Open the fast-opening air damper.
AEFE: ATITFPRIFA] .
5.3. Induced draft fan stopped
{551 XL
Treatment: Open the air preheater bypass control valve PV86930, open the fast-opening air
damper, stop the air blower and switch to natural ventilation.
AFR: FTHF A SPARES 55 I3 1 1R PV86930, FTHFHRIF X, 158 XMLk H SR8 K.
5.4. Circulating water stopped
(EZIZEZIVIN
Treatment: Open the air preheater bypass control valve PV86930, open the fast-opening air
damper, stop the air blower and induced draft fan, and switch to natural ventilation.
AEER: AT ARG 57 R A 1R PV86930, TR XIT, 17, S XLk B SR K.
5.5. Electricity stopped
{5 H
Treatment: Open the air preheater bypass control valve PV86930, open the fast-opening air
damper and switch to natural ventilation
SRR FTHF ARG 55 B A ) PV86930, TR ATk F 4R 38 .
5.6. Instrument air stopped
(G EIXN
Treatment: Close the fuel gas main valve and every burner manual valves of F-301 and F-401
to extinguish fire, stop the air blower and induced draft fan, and remove the fuel gas hose of
each burner.
AR SCBRRMTURIR DL SR e as F I F-301. F-401 48k, (8. BIXWL, 37 B SR ihp

S
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6. HSE Measures HSE 3%

During furnace Dryout, the furnace area should be isolated and irrelevant personnel should be
prohibited from entering, the hot work operation of the unit should be upgraded and blind plates
should be installed on the nitrogen pipelines except for fuel gas purging pipelines. The fuel gas
pipelines and related pipelines should be marked temporarily with red cloth strips and the
combustible gas and hydrogen sulfide alarms in the furnace area related to the fuel gas pipelines
and equipment should be put into operation. The shift teams and individuals should be equipped
with 4-in-1 alarms. The shift teams and individuals should also be provided with complete
personal protection equipment.

BRI R IR T R B . ZEIE TR N RN, BE T KAELTT R, BB R ERRE R
FINE LI TR E W, PRS2 DL A G A0 Gl Sk IR bm 1, AT g X3 DA e
WPV L B TLR AT SR SR E A, PR A NEC A DY & — &, BEA e
N5 BRI BC R T4

7. Patrol Inspection Content and Route during Furnace Dryout of Unit KtkPHAE)%E B K
BARREEE

B W AT

b
4, KRR T DL R B i 6. Rtk
7. AR T AR5 7 KPR L DR B b

Third stop: F301
Inspection content:

Fourth stop: F401
Inspection content:

First stop: PRAB.L.

Inspection content:

1. Check the fuel gas entering
unit for leakage.

2. Check the steam entering
unit for leakage.

3. Check B.L. construction and
protection conditions.

Second stop: D861
Inspection content:

1. Check the fuel gas entering
for leakage.

2. Check liquid level of D861.
3. Check the operation of the
control valves and equipment
accessories.

3. Check the surrounding
construction and protection
conditions.

1. Check the fuel gas entering unit
for leakage.

2. Check the burner operation
conditions.

3. Check the nozzle burning
conditions in the furnace chamber.
4. Check the state of the furnace
tubes.

5. Check the furnace lining.

6. Check the furnace tube
protection steam.

7. Check the surrounding
construction and protection
conditions.

1. Check the fuel gas entering unit
for leakage.

2. Check the burner operation
conditions.

3. Check the nozzle burning
conditions in the furnace chamber.
4. Check the state of the furnace
tubes.

5. Check the furnace lining.

6. Check the furnace tube
protection steam.

7. Check the surrounding
construction and protection
conditions.

Figure 7 Patrol Inspection Content during Furnace Dryout

B 7 B A
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8. Tables and Drawings Attachment Bff3< 5 Mi &

Attachment 1 Furnace Tube Inspection Table

bR 1 mBE R AR

No. | Furnace Tube | Current problem Treatment Inspector | Inspection
F5 No. AFAE ] Suggestions RPN Time
W pisE =g/ K H
1 1—1
2 1—2
3 1—3
4 1—4
5 1—5
6 1—6
7 1—7
8 1—8
9 1—9
10 1—10
Attachment 2 Furnace Tube Hanger Inspection Table
Bi 2 I A AR
No. | Furnace Tube | Current problem Treatment Inspector | Inspection
J¥*5 | Hanger No. AFAE ) @ Suggestions HREPN Time
W 2D AbFE K H
1 1—1
2 1—2
3 1—3
4 1—4
Attachment 3 Furnace Nozzle Inspection Table
B 3 I Kk 3R
No. Nozzle No. Current problem Treatment Inspector | Inspection
FFg KW FEAE 0] 3 Suggestions LIRS Time
b P W K H 4
1 1—1
2 1—2
3 1—3
4 1—4
5 1—5
6 1—6
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Attachment 4 Observation Hole Inspection Table

% 4 BRI ER

Observation
Hole No.
KIS

Current problem
A7LE 1]

Treatment
Suggestions
Ab 3 L

Inspector
SREPN

Inspection
Time

i H Y

Ground Floor
East-1
1 )2 7R—1

Ground Floor
East-2
1 JZ2/R—2

Ground Floor
East-3
1 24—3

Ground Floor
East-4
1 )Z2%5R—4

Ground Floor
East-5
1 JZ2%—5

Ground Floor
West-1
1 E—1

Ground Floor
West-2
1 E—2

Attachment 5 Explosion-Proof Door Converter Inspection Table

IR 5 Fetbdr Bt T &

Explosion-Proof
Door No.
ISR

Current
problem
AFAE 7]

Treatment
Suggestions
Ak B 0,

Inspector
THEPN

Inspection
Time
oy H 4]

East-1
H—1

East-2
R—2

East-3
=—3

East-4
R—4

East-5
%—5
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Attachment 6 CDU&VDU Furnace Dryout Operation Permit
Misk 6 HREZRIBLR B MBI IRIER

Operation Permit

BRIEZ

Start Time FF 4G [H):
End Time %53RBfH]:

A H___If Z
A H___If 21

4.
Ga

Executor

wAT A

Examiner

K & A

Executive Team Monitor
HATHEA: PEK:

Confirmation
No. o i tont Hb kP ¢ _— Implementation
peration content 3 7 v
C& ) e8

1-Preparatory Work #:4& T.AE

Contact dispatch to prepare for the supply of
1 high pressure gas into the unit

R AR IR EEE A ] s R RS

Prepare ignition tools and ensure furnace area
has complete fire-fighting equipment and should
2 be under standby condition

TR I UK TR, BN OB #6155 4 b T &
RS

Steam pressure test for the furnace tubes are

3 completed
In# A 2Vl R 56

Ensure the H.P. Fuel Gas process is not blocked,
dismantle the blind plate and change the
4 process to prepare the introduction of fuel gas
TN SRR AR I, BB IR SOE R
FEAES SR
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Check if the process of H.P. fuel gas is smooth.
Dismantle the blind plate and change the
process flow to prepare for the supply of H.P. fuel
gas

A e R SRR S M0, IR kR B AR OB IR
FEHER SRR

Check if the flue damper, butterfly valve is
flexible and good to use and mark the direction
on the switch on site

TVCHEE 0 KB 5 1 RS B S R E LA bR T
TFRTT )

Check whether the combustor in the furnace is
complete and ready to use. Then check using
steam purging

WA INB N R d e e A T, IR 28R
EE LAY

Send electricity to the induced draft fan and air
blower, add lube oil during the rotation of shaft
and supply cooling water — for preparation work
SO FIRALIE L BN, 5 G KA
LR

The installation position of each instrument is
completed and accurate, contact instrument
personnel and make preparations for putting the
furnace into use.

TN S Aan A 3 22 2 5 Fe Ao Bl TR R AR AL
B AR AL HE % TAE

10

Supply steam and discharge all the condensed

water
5| 2R FHHER A K

11

Replace the fuel gas system with nitrogen,
oxygen content »0.5%
TSI TRGE, A»05%

12

Fuel gas K.O. drum has the conditions to be put
into use. Supply fuel gas and remove condensed
water

OB VRE B BT 26 SIS OF DI
iRl

13

Prepare the records and furnace curves during
the Dryout of furnace. it & U Htdric AL i
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14

Ensure the site is clean of litter
MBI T3, TR

2-OperatingSteps #{F 5

Plant air is used to displace water
L) ATK

After water has been displaced by plant air, the
8” blind plate of each branch of the furnace tubes
should be in a blind state

T RTK T B A T R I 2570 3¢
8 EHRHEE Y “B” RS

Change the flow of each furnace tube to the
silencer

BB B 2 A R

Change 1.0MPa steam to furnace’s inlet valve
and drain off the steam condensate

¥ 1.0Mpa ZEIREE I gERH R AL, HEFA
K

Supply steam to the furnace tubes slowly. Steam
should be supplied one by one simultaneously.
Once the flow for one route is smooth then
continue to give the other route. The temperature
is measured at the four outlets to judge whether
it is blocked or not

PERBEIR, —B— G, BBRES T
B, FP S R AR TR R i ok U T 15

8

Close the superheated steam valve going to C-
300, C-301. Open the superheated steam to
silencer valve and introduce 0.5MPa steam to F-
301. The superheated steam is then vented
through the silencer

KT IR E C-300. C-301 1@, FFid#z&RE
HE &, 51 0.5MPa &2 F-301 i #Z&I0H
R G

After the furnace tubes have been passed
through by steam, the flue damper of the furnace
should be opened by 1/3, air damper butterfly
valve by 1/2 . It is restricted to be fully closed.
W 2RI A BT sE B, b A S AROT
1/3, WIEBEIRTT 1/2, ZE1EKAE.
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After the furnace chamber temperature
increases to 130 °C, keep the temperature
constant for 24 hours and then water is removed
L BRI E] 130°C . HIE 24h, BE AR
Ko

Prepare for ignition and temperature increase.
After checking the fuel gas flow and confirming
that steam purging and nitrogen displacement is
done, supply fuel gas to D-861. After water is
discharged, supply fuel gas to each fuel nozzle
R TR . R & s BRI A B &
LAV BE S, R SRR 51 3E D-861
PIMRLAJE 51 3 % KW Ak

10

After steam purging of furnace chamber, sample
the gas at F-301, F-401 furnace chamber, then
analyze the total light hydrocarbon content and
should be <1% before igniting

AR, REE F-301. F-401 y < ik, 4
PriediE, RREEE <1%, AKX

11

Open the flue damper and open the fire-fighting
steam in the furnace chamber. Once steam is
seen at the chimney, ignite the fire after 10
minutes
FTOPRGE R, TFH BB 2805, R LIRS 10
oy ek

12

Close the flue damper smaller, let furnace
ventilate naturally. Ignite the pilot gas nozzle first,
then ignite the fuel gas main nozzle. The ignition
should not be too large to prevent the
temperature from rising too fast. The ignition
should be symmetrical and not biased. The
heating rate is 7°C/h

F/NFRE SN, AV BRI X, P R BT K
Wi, 5 RURE R KM, RUKARBERR, B THE:
PR, RCKEXSRR, ABERER. THEEZ 7°C/h

13

After fuel gas is ignited, increase the
temperature according to the furnace curves.
Add more fuel gas nozzles

WRRBF UK, AR B it 42 i TR K, 1 gk
B
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14

Try to have as many nozzles as possible.
Flames should be short, neat and bright.
Standby nozzles are regularly switched
KWEIREZ i, JIEHE S, 2 F KW 14
fit

15

Increase the temperature to 250°C, put the air
preheater into use and dry the cold and hot air
duct. Put the air blower into use first and close
the quick-opening damper. Adjust the air
distribution of the two chambers

SR BETT 2 250°C, B ARG, A H
W . SEBHERWL, REPRIF I, 8 et

W&

16

After that, put the induced draft fan into use, flue
gas goes through the preheater process and the
valve at auxiliary line for the flue damper is
closed

PRI 51 AL, ML TR AR IRURE , S P O T8 B 2
T IR

17

Adjust the negative pressure for the two furnace
chamber and adjust the oxygen content
VR A, R e S

18

Increase temperature to 320 C , keep
temperature constant for 24 hours and remove
the crystallized water

JHEZ 320°C, {Hif 24h R4S fi K

19

Continue to heat at a rate of 7°C/h. When the
furnace chamber reaches 500 °C , ensure
temperature is constant for 24 hour to undergo
sintering

ARB:LL 7°C/h HETHE . iR L F] 500°C
B, [HI 24h Bedh

20

After sintering, reduce temperature at a rate of
20°C/h. When temperature reaches 250°C, fire in
the furnace should be extinguished. Air blower,
induced draft fan and air preheater should be
stopped

Begta, LA 20°C/h HE LR, B2 250°C )
THK 58 5L, (EEATRERS
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21

When temperature is reduced to 150°C, fully
open the air duct and the flue damper should be
cooled down through natural ventilation
TR ZE 150°CI, 4 TF U] MEE £ 8 E SR 38 X
A E

22

Record the Dryout of furnace properly and draw
the actual graph of the furnace curves

RIS, il St ith 2k

3-Attention 32 H 15

Newly built furnace should be ventilated
naturally for 10 days
B 7 NA 10 RELE E AR XA H

When steam is introduced into the furnace tube
before furnace Dryout, the purified condensed
water must be drained to prevent water
hammering. Supply steam slowly and if water
hammer occurs in the furnace tubes, turn down
the supply or stop the supply to prevent damage
to the furnace wall insulation

FEF Y 1) A I AR, — 8 R K, A
ik, LGNSR, EPERAEKENS,
Kb, BEEREFETTHAI DA i

Strictly control the furnace outlet temperature, if
temperature is a little bit over 420°C, adjust the
steam quantity in the furnace tube

PR 3 I AP IR B S 420°C, L AR R A AT

E N E

Steam quantity, fuel oil quantity, fuel gas
quantity, air duct and flue gas damper are
several methods to adjust the temperature of the
furnace chamber. During constant temperature,
strictly control the temperature of the furnace
chamber as +8°C, should not fluctuate greatly
ZVRE - PORVRE L XU TR E $AR S AT A8 R
KPR P B T B AR I R A ) R S +8°C
NI TP ON
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All fire nozzles must be tested simultaneously,
and all pipelines related to the furnace must be
cut off or blind plate should be added

AHRKME AR, LS S L A
S VIR 0N E i

During furnace Dryout, inspection shall be
strengthened to prevent pressure suppression.
During the increase in temperature, it should be
done slowly. If there is any accidents, it should
be reported to the management personnel
immediately

Byl R, BIngRR A, BRI, THER R 5] 2%
1, WA B AME ORI E BN T

If the temperature increasing rate is very short, it
should be made up with the constant
temperature time. This should be in strict
accordance with the plan’s stipulated time
FHIRIT (5T R pR R IR I [R5, TR 4% 5
FE I ) 32EAT

When temperature reaches 500°C, temperature
should be kept constant for a day. Then, reduce
the temperature to 250°C to extinguish the
furnace fire. Close all ventilation openings to
undergo stuffing as the temperature drops
slowly. During stuffing, fuel gas nozzle and pilot
light hose should all be dismantled to prevent
internal leakage in the fuel gas valve, which can
result in an accident

I F) 500°CIEIR —K, RJEMRE 250°CH K
KW, % A4 FE IR TR AT R, AP R B
a8 felly, BRI BAT B A B I
R, BERORFIRITTNE, 51K S

When furnace is extinguished, gas must be
completely cut off. The fuel gas valve that enters
the furnace must be completely closed
WK — E B SRR, R
TR T AL
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10

When the temperature of furnace chamber drops
to 100°C, open the manhole and flue gas damper
to undergo natural ventilation for cooling and
furnace Dryout is completed

P R RS 100°CHE,  FTF A FLATHIE £
B, AT BARE AL, B TAE 5 R
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