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1 RiHBH General Information

1.1 TiH%# Name of Project

TR A IR~ > =W 300 mtidER (1 100 73D 4
[ Wi f b K e B R AR B

Kinetic Development Group Limited is planing to build a heat recovery

coke ovens with an annual output of 3.0 million tons of coke in three phases

(1.0 million tons in the first phase) and supported waste heat utilization projects.
1.2 Wi H E 7 ¥ 47 K 155 N Project Employer and Person in
Charge

I H PR

Project Employer:

AP YN

Legal Representative of

the Company:

IERIS PN

Project Leader

1.3 ZINgmil BORTT R BB EZ SR 5T N Name List of
the Company Participating in the Preparation of the Technical Plan
and the Main Technical Leader

KB Abs) B AR A

G 1] LA
HUATAI YONGCHUANG(BEIJING)
Compilation Company
TECH.CO.,LTD.
N FEZI. HhoO&
Company General Manager: Han Dong
B 7 B B«
AR TS e
Dean of Design and Research
Shi Xuefeng
Institute:
TH 2 P -
T AR
Director of Project Management _
Li Fuquan

Department:
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BHA R LN
Design Manager: Han Keming

1.4 4wk ¥E Basis of Design

a)

b)

TR R EERIA R A AR A K2 LBk Reference for
Basic Design Supplied by Kinetic Development Group Limited;
AR RIEA ELONFE . FRiESE. The relevant laws,

regulations, rules and standards of the Republic of South Africa.

1.5 4w#|JE 0 Design Philosophy

a)

ARTUHBBTAE “SLH, 24, wIEE. Sk AREA” WENTR, RA]
Reve /b . TEETE, RUEWE HATA @ ; The design of the
project is based on the principle of "practical, safety, reliable, advanced
and low cost" so as to reduce the land area and save investment to
satisfy the current production and construction demands as far as
possible;

KA SERE T SER L ZRORMRG 2 v SER & AR, DU OREE R 0
A, R e & 4:4E 7, Adopt advanced and reliable process
technology and stable, reliable equipment and materials to ensure
long-term, safety and stable continuous production of the coking plant;
TR H AR BG5S ARG AR RS AN %
AN R E RN, AN EIESR & K RECE ; The engineering
automation control level follows the principles of economy, practicality,
effectiveness, producing benefits to product quality control and safe
production, and achievement of high economy value. The design will
not partially pursue high-grade, precision and advanced configuration;
X IR HFBCRE BRI L A A AE I E R The control of
the emissions of "three wastes" shall meet the requirements of relevant

local laws and regulations;

FE L ZmAR AN B A Ve 5 T, SR Ja b i BE AR HOR, IR RK L HE
ZIREEBIHFE, LR R E A KRR E 25K In the process
and equipment selection, adopting advanced energy-saving and

consumption reduction technologies, reducing the consumption of

-2 -
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water, electricity, steam and other power, in order to meet the
requirements of the relevant national energy-saving regulations;

f) XP&BEE. ) MR RBCAL BT, B RBR R /> F i AR
Optimize the design of devices, plant and facilities to minimize the use
of land.

16 FARGTEEMN .. 458 5 81 Overview, Conclusions and

Suggestions of the Technical Scheme
1.6.1 1 Overview
1.6.1.1 & iI#i#L Designed Capacity

RIS, IFERE TR MK A SEENL, TH @ vt s A T i AE
MC Mining i £ i) Makhado #i[X, 0% H i ml oz, 7 =R A £
7% 300 Jyh, —H1 100 Jymi, —HJ 100 Jymf, =3 100 Jimi.

According to the overall plan and considering the water and power supply
of the project, the construction site of the project is located in the Makhado area
of South Africa. It is proposed to adopt heat exchange and heat recovery coke
oven, and the total annual output of coke will be 3.0 million tons that to be built
in three phases, 1.0 million tons in the first phase, 1.0 million tons in the second
phase and 1.0 million tons in the third phase.
1.6.1.2 &N Construction Content

oy B 300 AR R IS AR R BLE WO, GE— LRI, sk
Jitie — IR ™ 100 ST IR 4%25 SLARIWCERSP BRI LB A2
B ATEEABE IR, RICRHER, ERTENE, WESEH:
EBCFE 100 ImiEER 425 FLINECAR R BCE R R, R TN
T, WA =W BAE M 100 JImliFER 4x25 FLIARER )T R CE R AV H
weit, FERTEONE, AL

The heat recovery coke oven with an annual output of 3.0 million tons of
coke and supporting facilities will be built in three phases, with consistent
planning and step-by-step implementations. The first phase of the construction
of 1.0MTPA will be 4x25 ovens heat recovery coke ovens and supported by
waste heat power generation facilities, production management, welfare

facilities and laboratories, the system adopts air cooling, coke dry quenching,
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wet quenching as stand by; The second phase of the construction of 1.0 MTPA
will be of 4x25 ovens of heat recovery coke ovens and supported by waste
heat power generation facilities, coke dry quenching, wet quenching as stand
by; The third phase will build a 4x25 ovens heat recovery coke oven battery
with an annual output of 1.0 million tons of coke and supported by waste heat
power generation facilities, and coke dry quenching, wet quenching as stand
by .

# A% Construction Content:

TR 877 NI 1Yy 1 IR ¢ S e i I RN 8 2 AT D W& 2 VA ]
ity A L8 JER RN 5 3 i 20 B

Coal preparation workshop: coal storage yard, Pre-pulverizer room . Coal
blending bunker . pulverizer room, top of coal tower and the corresponding belt
conveyor corridor and transfer station.

REEZEl): A, BEES . JRERIE . M AEUTiEih. TRAERE. O%F
8. R Bu. a5, Bz, SECTIUEE. HE. RS .

Coke workshop: type heat recovery and recuperative stamping coke ovens,
coal tower, coke quenching tower, powder coke sedimentation tank, dry
quenching coke device, transfer platform, coke bucket overhauling station,
coke platform, transfer station, coke belt machine corridor, coke screening
building, storage field etc.

DA RO Ve R R CRRREGS AKIR SO A E) TSR, B

EhKuh . AR AR R B4 K IR EE . 132KV JFHul . 2R (A 3R

HUFT . BESERR AR . HARRR AT . SR B FREAERAE. TR
FEAFEE R AT G . PRI . HUBIA) . & f R IR SR AL.

Auxiliary production facilities: Steam turbine power station (including
deoxygenated water supply pump station and power generation electrical
room), air cooling island, desalination station, compressed air nitrogen station,
liquid nitrogen gasification station, fire water supply pump station, 132kV
switching station, workshop substation, coke oven loading and discharging
dust removal ground Station, coke oven pusher dedusting ground station, Flue
gas desulphurization unit, dry quenching integrated electric room, coke oven

discharge dust removal ground station, flue gas dust removal ground station,

-4 -
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coke oven loading and pushing coke dust removal ground station, dry
quenching environmental dust removal ground station, Circulating water
pumping station, machine repair room, spare parts warehouse, truck scale, etc.

A PHE A AEVERR RO : SRE AR WE HIEE . PORE.

Production management and living welfare facilities: comprehensive office
building, bathroom, shift dormitory, central laboratory.
1.6.1.3  JFoRISRIE &= 88 Raw Material Sources and Product Sales
1.6.1.3.1 5B kJE Raw Material Sources

ARIH A B H AR EEIRERLZ) 13152t (5 7K93~10%), SFALEEIE 4
480 73t (HK3~10%), MREREEZ AmIEE N, RAREIE .

The daily demand of coking coal for the production of this project is about
13152t (containing moisture ~10%), and the annual coal treated is about 4.8
million tons (containing moisture ~10%). The coking coal is mainly produced in
South Africa and transported by Trucks.
1.6.1.3.2 /=i 545 77 ) Product and Sales

a) £k Coke

I R TR R, M TR, (SRR, 54k
Mo

The main product of the project is metallurgical coke, which will be sold
domestically in South Africa as the fuel for iron making.

b) H. Electricity

ATH 7 A ErR A O R K R G A BRI E R AL, R
] B A A b B T R AR

Except for the self consumption of the plant, the rest of the electricity
generated by the high temperature flue gas in the waste heat power generation
system will be transmitted to the outside grid and supplied to neighbourhood.
1.6.1.4 T2 % Process Scheme

ZIH HB R ERE fE. FRREE . REPK R RIECE A F B R .

The project consists of coal preparation, coke making, coke treatment,
waste heat power generation and supporting public auxiliary facilities.

ARG KR, T2 ER R, Wi, B8, Bari
FEPELA T o B 8 AR I
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Coal preparation system: Coal blending is adopted for coking process,
which is simple with less equipment, convenient operation. The coking coal in
the coal yard is crushed and sent to the coal tower of the coke ovens by belt.

WREERGE: 7 = 3x4x25 FLARICERY, 445 300 /i t, &
3 FEMEIE . 2 BRI, 2 S, 3ETEA.

Coking system: The 3x4x25 ovens heat recovery coke oven battery is built
in three phases, with an annual output of 3.0 million tons of dry total coke, with
3 coal towers, 2 sets of wet quenching coke systems, 2 sets of coke tables and
3 sets of coke dry quenching systems.

PR B R G RN R G TR BB AR S B AR R HEATHE, IR ER TR 7>
AR S, 2Rk fEY .

Coke treatment system: The coke treatment system is used for
transporting the coke after dry quenching or wet quenching, and screening it
into different grain grades according to the requirements, and sending it to the
coke field by belt.

RPR L AR R ER S RPN E . SRR B
PRI ZRIRIEANTTR KL

Waste heat power generation: the high temperature flue gas produced by
coke oven is discharged into the atmosphere through the stack after heat
exchange by the waste heat boiler; The steam produced by the boiler goes into
the turbo-generator to generate electricity.
1.6.1.5 THEFEARZLEEF Main Technical and Economic Index

* -1 —HEEEFEARIERR

Table 1-1 Main Economic and Technical Indicators of the First Phase

75 Fabr 2 HR <Ry fetn i
No. Name Units Indicators Remarks
) RS
Unit capability
FEIR P 4
11 Coke production 10%/a 100
\ RS AP
FEpp Y heat
1.2
Coke oven type recovery
coke oven
FEIPFLEL i
1.3 Number of coke oven 4x25
ovens
ovens
ViR ok R
14 kIRl e th 1x140
Capacity of dry
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B
No.

TRFR 4P

Name

AT
Units

Ei=2a
Indicators

T

Remarks

quenching device

1.5

TEAE R
(P=13.8MPa,t=570°C)

t/h

1x63

wA 73

Maximum 73

1.6

FEHPHR AR AR
Coke oven flue gas
coke oven waste heat
recovery boiler

(P=13.8MPa,t=570°C)

t/h

2x152

1.7

ARy &N
Steam turbine power
station (P1=13.2MPa

(4 , t1=566°C)

MW

2x65

P
Product output

2.1

44
Dry total focus

t/a

1065742

2.2

o (T
Coke (dry basis)

t/a

1030724

>30mm

t/a

979188

<30mm

t/a

51536

2.3

DR A (3
Sedimentation tank
powder coke (dry
basis)

t/a

745

24

Dry quenching powder
coke

t/a

24024

2.5

KA

Power generation

10%kWh/a

1027600

Horp: A
Among them: external
supply

10%kWh/a

929300

JEA R AL B
Raw material
consumption

3.1

PrEERIGERTIE(T)
Clean coal for coking
(dry)

t/a

1440144

3.2

PR —4H
Trisodium Phosphate

t/a

7.763

3.3

PH 175 71
PH regulator

t/a

48.26

3.5

2EHH
complex reagent

t/a

5.28

3.6

SR T KR
Oxidative fungicide and
algaecide

t/a

0.17
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Compressed air

55 FRbR 2R <R VA Ei=2a #E
No. Name Units Indicators Remarks
e[ R N D Sl
Non oxidizing
3.7 bactericidal and Ua 0.05
algicidal agents
. HCL (30% )
3.1 Hydrochloric acid: HCL t/a 0.208
(30% )
Kehl: NaOH (40%)
3.8 Caustic soda: NaOH t/a 2.025
(40%)>
3.11 S t/a 3.67
Flocculant
s
3.8 Al t/a 6.716
bactericide
3.9 I3 t/a 1.113
reducing agent
BHI 71
3.10 Scale inhibitor va 1.113
RIBIE R Jiztla
3.12 Reverse osmosis 10000 14
membrane yuan(CNY)/a
e s JHiotla
3.13 uItrafiItraﬁ{rﬁgffembrane 10000 6
yuan(CNY)/a
P L ~
fi//ﬁﬁkﬂﬂﬂ% Fijt/a
3.14 eversgtoi.rl?osw 10000 19
security filter yuan(CNY)/a
membrane
iﬁﬁwfﬂ%fﬁtﬁ?nﬁﬂ% 5t/
3.15 membr;zéeritla%r&rity 10000 0.6
filter membrane yuan(CNY)/a
E Pt =1
3.16 FRBBED t/a 10248
Burn Loss
3.17 ‘&EEZX t/a 7464
Raw Lime
A 71
Power consumption
7K
4.1 Water
AR 10%m3/a 1237.74
Production water
FENPIEIRIK
Coke oven recirculating m3/h 39 it Self supply
cooling water
RE R BB K
Recirculating cooling 3 A
water for steam turbine m/h 45 [ Self supply
power generation
BRI OK 2374 E{ fit Self supply
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55 FRbR 2R <R VA Ei=2a #E
No. Name Units Indicators Remarks
nitrogen station
circulating water
AKX mé/d 19.58
Domestic water
HH,
4.2 Electricity
ﬁ.ljj s kW 17874
Active power
1l R
BAED) 3 KVA 19428
Apparent power
Annual power 10%kWh/a 98300 -
. Self supply
consumption
IR
43 Steam
0.6MPa 1 f12i%
0.6MPa saturated t/h 4 ﬂfiﬁﬁ
Starting work
steam
0.6MPa 13l 2875 4
0.6MPa saturated t/h 0.2 Used for coke
steam oven
0.6MPa 1 f17i% it i
0.6MPa saturated t/h 8 For desulfurization
steam purposes
BT AR T vl gt
e Supplied by New
N, é,_‘_' /_‘
45 AT m3/min 15.33 Built Air
compressed air Compression
Station
BT AR v gt
, g S Supplied by New
Nkl
46 PRSI m3/min 771 Built Air
Purified compressed air c .
ompression
Station
BT AR v gt
N Supplied by New
4.7 - m3/min 13.5 Built Air
Use for dust remove c .
ompression
Station
BT AR v gt
&35 R A Supplied by New
4.8 Purified air for m3/min 3.5 Built Air
instruments Compression
Station
—4ER 10 & (LA
Y IERA)
FHEEELE F RAR R 36420kJ/Nm3 it
4.8 Natural gas for.Coke 103m3/a 132 =9
Dry Quenching 10 days per year
Furnace Drying (calculated based
on a calorific value
of approximately
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Financial internal rate
of return on project

Fr5 fEbR A4 AR AL fabs H/IE
No. Name Units Indicators Remarks
36420kJ/Nm3)
B R EhK kit
FrERIK Supplied by New
4.9 Desalinated water th 26.55 Built Desalination
Station
Investment
AR 5
5.1 Construction 10%yuan (CNY) 154099.02
investment y
EBHIA S it
5.2 Interest during 10%yuan(CNY) 9275.53
construction period y
iR A JiTt
53 Working capital 10*yuan(CNY) 11437.30
JF 25 FR0 $i A
6 Financial Prediction
indicators
- Ji76(CNY)/a N, .
6.1 Oper:tﬂ%r)\;ome 10%yuan(CNY)/ | 29842195 | 27 EEyF;r;’rdUCt'O”
a
Pl N ﬁj—E/a [ BN .
Tt :
6.3 Valueaﬁfﬁ e | 10°yuan(CNY)y | 17887.48 &7 Eyzr;’rd“‘:“o”
a
. JiTtla - .
6.4 ERSUR 10%yuan(CNY)/ | 16100105 | 127 Production
Raw material costs a year
- Jistla \ .
e
6.5 szm 5tH 10yuan(CNY) | 28353 | 1277 Production
ower cost a year
V. Jiztla ZE W
=
6.6 Totallucf)ksflxe%ﬂjnses 10%yuan(CNY)/ | 176507.42 | Average operating
P a period
N JiJtla ZE WY
IMEPSE .
6.7 T%thfE rijﬁt 10%yuan(CNY)/ | 101290.12 | Average operating
P a period
ﬁﬁ?:afﬁé JiJtla Z—Iﬁ,ﬁﬂ‘?i’ﬂ
6.8 Incon;e tax 10%yuan(CNY)/ | 33425.74 | Average operating
a period
. . JiTtla ZE WY
l D
6.9 Aﬂﬁ’tﬁa i“'foﬁt 10%uan(CNY)/ | 67864.38 | Average operating
P a period
T H 45 5300 5% N B A
2 (BT
6.10 Project investment % 58.59
financial internal rate of
return (BEFORE tax)
T H A5 530 55 N i A
6.11 # CBE) % 42.46

- 10 -
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B
No.

TRFR 4P

Name

AT
Units

Ei=2a
Indicators

T

Remarks

investment (AFTER
tax)

6.12

TG W 55 N SIS 2 2R
Capital Financial
Internal Rate of Return

%

59.57

6.13

T H #255 mOH CBi
i) Project investment
payback period
(BEFORE tax)

Years

3.19

ycdza
Including
construction
period

6.14

REE S EIlie: €]
J&) Project investment
payback period
(AFTER tax)

Years

3.82

ycdza
Including
construction
period

6.15

BEAS AR B [ WA
Capital investment
payback period

Years

4.06

ycdza
Including
construction
period

6.16

T H #5515 LA
(ic=12%, Fid)
Net present value of

project investment
(ic=12%, BEFORE tax)

JiTt
10%yuan

551063.17

6.17

EE; §rigt 5 NI
(ic=12%, FifE)
Net present value of

project investment
(ic=12%, AFTER tax)

Ji76
10%*yuan

341710.59

6.18

BEA G5 A (ic=12%)
Net present value of
capital (ic=12%)

176
10%yuan

1391219.8
3

6.19

JSE e R
Total investment return
rate

%

58.88

6.20

T H B AR R 2
Net profit margin of
project capital

%

102.49

HAhFebs
Other indicators

7.1

BRT 3 R
Employee quota

N

Person

358

Hp: A2 A0
Among them:
Production personnel

A

Person

315

BRI N 5
Management and
service personnel

A

Person

43

7.2

SYLPSE et i
Overall plan and
transportation

7.2.1

A F T AR

Engineering land area

428700

— S St AR

Phase | land area

-1 -
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55 FRbR 2R <R VA Ei=2a #E
No. Name Units Indicators Remarks
" - A = 3
722 ﬁ%].:ﬁ . m? 66350 All three phases of
Road engineering
roads
AL H R
723 Green land utilization % 15
rate
A =4k
s I
7.2.4 ERHC LI Y m2 64305 All three phases of
Green land area .
greening

*® 12 “HAEEEFEARIERR

Table 1-2 Technical and Economic Indicators for Phase |l

5 FEbR 4 PR BAAL fabw H/IE
No. Name Units Indicators Remarks
1 )
Unit capability
FEIR 4
11 Coke production 10%a 100
‘ Al e
ge Y Al k! heat
1.2
Coke oven type recovery
coke oven
E\‘ Al Mz
13 S ILE i 4x05
Number of coke oven ovens
TR E R
1.4 Capacity of dry t/h 1x140
quenching device
FEAE A 5
15 . thh 1x63 RT3
(P=13.8MPa,t=570°C) Maximum 73
RSP SR
Coke Oven flue gas
1.6 coke oven waste heat t/h 2x152
recovery boiler
(P=13.8MPa,t=570°C)
TR R Rk
Steam turbine power
1.7 station (P1=13.2MPa MW 2x65
(1) , t1=566°C)
) =
Product output
4R
2.1 Dry total COKE t/a 1065742
R (T
2.2 Coke (dry basis) t/a 1030724
>30mm t/a 979188
<30mm t/a 51536
TUER R A (F35)
23 Sedimentation tank va 745

- 12 -
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e LAY N L2E DA fabr BT
No. Name Units Indicators Remarks
powder coke (dry
basis)
TAEfR R
2.4 Dry quenching powder t/a 24024
coke
25 L 103%kWh/a 1027600
Power generation
Hp: At
Among them: external 10%kWh/a 929300
supply
JR P RHEFER
3 Raw material
consumption
WREE R RS ()
3.1 Clean coal for coking t/a 1440144
ﬁgiry)ﬂ*]
ek P —.
3.2 Trisodium Phosphate va 7.763
PH {8155
3.3 PH regulator t/a 48.26
35 L2l ¥a 5.28
Complex reagent
A T KR 7
3.6 Oxidative fungicide and t/a 0.17
algaecide
AR A B KR 7
Non oxidizin
3.7 bactericidal ar?d va 0.05
algicidal agents
EhfR: HCL (30% )
3.1 Hydrochloric acid: HCL t/a 0.208
(30% )
Leif: NaOH (40%)
3.8 Caustic soda: NaOH t/a 2.025
(40%)
3.11 Rt ¥a 3.67
Flocculant
3.8 AT ) ta 6.716
Bactericide
3.9 ZLI\,.JE%U t/a 1.113
Reducing agent
BEL3f5 771
310 Scale inhibitor va 1.113
B JiJtla
3.12 Reverse osmosis 10000 14
membrane yuan(CNY)/a
T I B Jiztla
3.13 Ultrafiltration 10000 6
membrane yuan(CNY)/a
314 | REBRITER Jizt/a "
) Reverse osmosis 10000 '

- 13 -
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s
No.

TRbR AR

Name

AT
Units

Ei=t7n
Indicators

T

Remarks

security filter
membrane

yuan(CNY)/a

3.15

B 0 B R 2 3 0 i
Ultrafiltration
membrane security
filter membrane

JiJtla
10000
yuan(CNY)/a

0.6

3.16

FEIR e 4
Burn Loss

t/a

10248

3.17

R IR
Raw Lime

t/a

7464

2 J1iHAE

Power consumption

4.1

7K
Water

A K

Production water

103m3/a

1237.74

FEAPIEIAK
Coke oven recirculating
cooling water

m3/h

39

H it Self supply

RV K (TEZVIN
Recirculating cooling
water for steam turbine
power generation

m3/h

45

H it Self supply

T REIERIK
Compressed air
nitrogen station
circulating water

2374

H it Self supply

GRCIEVIN

Domestic water

m?3/d

19.58

4.2

i
Electricity

EERoIRTIES

Active power

kw

13007

RS

Apparent power

kVA

14138

EFEHLE
Annual power
consumption

10%kWh/a

71539

H it Self supply

4.3

iR

Steam

0.6MPa 1 f1 2%
0.6MPa saturated
steam

t/h

JFLH
Starting work

0.6MPa 11 fl1 2875,
0.6MPa saturated
steam

t/h

0.2

I H
Used for coke
oven

0.6MPa 1 f1 757K
0.6MPa saturated
steam

t/h

it it
For desulfurization
purposes

4.5

B
Compressed air

m3/min

15.33

B it
Supplied by New
Built Air

- 14 -
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5 FRbR A4 PR L2E DA E{=x ) BT
No. Name Units Indicators Remarks
Compression
Station
B it
N . Supplied by New
46 PR m3min 54.1 it At
Purified compressed air C .
ompression
Station
B R it
2PN Supplied by New
4.7 i m3min 13 ppBuiIt A}i/r
Use for dust remove C .
ompression
Station
B R kit
E R A Supplied by New
4.8 Purified air for m3/min 3.5 Built Air
instruments Compression
Station
—HERH 10 K (LA
PAEZ)
36420kJ/Nm3 it
TREAER I RIAS )
4.8 Natural gas for dry 103m3/a 132 10 days per year
quenching oven (calculated based
on a calorific value
of approximately
36420kJ/Nm3)
ik B R Eh Kt it
bk Supplied by New
4.9 Desalinated water th 26.55 Built Desalination
Station
%":
5 Investment
AR B 5t
5.1 Construction 104 127263.29
; yuan (CNY)
investment
2 B TR B .
5.2 Interest during {Ovaan 7660.24
. 7 yuan (CNY)
construction period
mahvi 4 YAy
53 Working capital 10*yuan (CNY) 10804.14
ST
6 Financial forecast
indicators
. Jijtla N .
6.1 afikllﬁ.)\ 10%yuan(CNY)/ | 299813.52 %72 4F Production
Operating income a year
: JiJt/a . .
6.3 ol 10yuan(CNY) | 18070.33 | 127" Production
value added tax a year
JiJtla N .
64 | o AEAL 10%yuan(CNY)/ | 161001.05 | 12/ Production
aw material costs a year

- 15 -
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project investment
(ic=12%, AFTER tax)

Fr5 T b 44 PR AL Ei=ga H/IE
No. Name Units Indicators Remarks
&1 H /17L/a % 7=4F Production
6.5 B . 10%yuan(CNY)/ | 273.29
ower cost a year
o Ji st/ 2 E WEE
6.6 Totaimézi%ﬁeﬁnses 10%yuan(CNY)/ | 173206.15 | Average operating
P a period
S P4 Jigtla ZE WY
6.7 T%outﬁ@riﬁ;it 10%yuan(CNY)/ | 105788.33 | Average operating
P a period
I 7 55 1| ST 15
6.8 Fﬁ%“ﬁé 104 Jijtla é';:.:./ﬁﬂ:l:ig .
i Income tax yuan(CNY)/ | 34910.15 | Average Qperatlng
a period
: Jiztla ZE W
6.9 Aft*eﬁr}taaiu”?ofit 10%yuan(CNY)/ | 70878.18 | Average operating
P a period
T H AR 530 55 Y Al A
2 CBLED
6.10 Project investment % 70.82
financial internal rate of
return (BEFORE tax)
T H $e 50 55 A BB
=GP
6.11 Financial internal rate % 51.13
of return on project
investment (AFTER
tax)
BEAS I 55 N B
6.12 Capital Financial % 74.41
Internal Rate of Return
I $e s ] (B W
6.13 | HiD Projectinvestment gE 291 Including
’ payback period Years ' construction
(BEFORE tax) period
T H A58 ) (R g arell
6.14 J&) Project investment i 344 Including
payback period Years construction
(AFTER tax) period
e alle L]
6.15 Capital investment v i 3.46 Includln_g
payback period ears constrgctlon
period
T H $e ot L
(ic=12%, B 5t
6.16 Net present value of 10%yuan 592461.07
project investment
(ic=12%, BEFORE tax)
T H #5515 L
(ic=12%, FifE) Vobi
6.17 Net present value of 10%yuan 373938.12

- 16 -
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F5 EizR 2R FAAL Ei=gn H/E
No. Name Units Indicators Remarks
RAREFIE(Ic=12%) 5t 1453002.6
6.18 Net present value of 10%vuan 8
capital (ic=12%) yua
IS g i n R
6.19 Total investment return % 73.50
rate
T H T A 415 R 2
6.20 Net profit margin of % 128.34
project capital
; ERTERE
Other indicators
71 R 5 N 256
Employee quota Person
Hofr: A7 AR X
Among them: = 225
X erson
Production personnel
R i &Y NA A
Management and = 31
; erson
service personnel
70 M s
) Overall plan and
transportation
T RE FH H T A ) MR M A
721 Project land area m 87480 Phase Il land area
#+ 1-3 ZHARARZFiERR
Table 1-3 Technical and Economic Indicators for Phase I
5 EiEL X <R v E{=2a) H/E
No. Name Units Indicators Remarks
1 3 H he
Unit capability
FEIR 4
11 Coke production 10°va 100
R E YA
- felg g heat
) Coke oven type recovery
coke oven
13 feh L% il ax25
Number of coke oven ovens
TEME AR B R
1.4 Capacity of dry t/h 1x140
quenching device
VI ke A AR b =
15 TR . t/h 1x63 BR 73
(P=13.8MPa,t=570°C) Maximum 73
BRI A
Coke oven flue gas
1.6 coke oven waste heat t/h 2x152
recovery boiler
(P=13.8MPa,t=570°C)
1.7 TRAC K L MW 2x65
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s
No.

TRbR AR

Name

AT
Units

Ei=t7n
Indicators

T

Remarks

Steam turbine power
station (P1=13.2MPa

(4 , t1=566°C)

PR
Product output

21

4k
Dry total focus

t/a

1065742

2.2

R (TR
Coke (dry basis)

t/a

1030724

>30mm

t/a

979188

<30mm

t/a

51536

23

TUE R A (35
Sedimentation tank
powder coke (dry
basis)

t/a

745

2.4

Dry quenching powder
coke

t/a

24024

25

ik

Power generation

10%kWh/a

1027600

Hor: Ahit

Among them: external
supply

10%kWh/a

929300

JRA R A B
Raw material
consumption

3.1

WREE R BERE ()
Clean coal for coking
(dry)

t/a

1440144

3.2

TR — 4
Trisodium Phosphate

t/a

7.763

3.3

PH 755
PH regulator

t/a

48.26

3.5

A5
complex reagent

t/a

5.28

3.6

AR T KR 7
Oxidative fungicide and
algaecide

t/a

0.17

3.7

FRS A K
Non oxidizing
bactericidal and
algicidal agents

t/a

0.05

3.1

HR: HCI(30%)
Hydrochloric acid:
HCi(30% )

t/a

0.208

3.8

Betl: NaOH(40%)
Caustic soda:
NaOH(40%)

t/a

2.025

3.11

25
Flocculant

t/a

3.67
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T EiER ey i <R VA Ei=t7n /i
No. Name Units Indicators Remarks
o
3.8 Al t/a 6.716
bactericide
3.9 LS t/a 1113
reducing agent
RELI5 71
3.10 Scale inhibitor va 1113
JRIBIFE Jiztla
3.12 Reverse osmosis 10000 14
membrane yuan(CNY)/a
R e M Jiztla
3.13 Ultrafiltration 10000 6
membrane yuan(CNY)/a
N S _
fi@l&ﬁ#ﬂ/)ﬁﬁ% Fiit/a
314 eversgtoi_rl?osm 10000 19
security filter yuan(CNY)/a
membrane
ﬁﬁiﬁ%tﬁ?ﬁiﬂi‘: Fitla
315 membrrz\;eraséizrity 10000 0.6
filter membrane yuan(CNY)/a
i e
3.16 FRBBED t/a 10248
Burn Loss
3.17 EE.}I( t/a 7464
Raw Lime
. 2T
Power consumption
7K
4.1 Water
K 10%m3/a 1237.74
Production water
FEIEIR K
Coke oven recirculating m3/h 39 E it Self supply
cooling water
TREE R HBAEIA K
Recirculating cooling 3 o
water for steam turbine m/h 45 F11)k Self supply
power generation
R AR K
Compressed air o
nitrogen station 2374 F1§% Self supply
circulating water
K mé/d 19.58
Domestic water
e,
4.2 Electricity
ﬁljwjz kW 12038
Active power
ydJUl 3%
PLAED) ¢ KVA 13084
Apparent power
FFEHE
Annual power 10%kWh/a 66207 H it Self supply
consumption
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m kel (b3 ) RHEBRBHBIRAE

HUATAI YONGCHUANG (BEIJING) TECH. CO,, LTD.

F5 EizR 2R FAAL Ei=gn H/E
No. Name Units Indicators Remarks
43 7
] Steam
0.6MPa 11 fl17575,
0.6MPa saturated t/a 4 St %.Iﬁﬁ
arting work
steam
0.6MPa 1 fl1 7575 fEdH
0.6MPa saturated t/h 0.2 Used for coke
steam oven
0.6MPa 1l fl1 7575 B4
0.6MPa saturated t/h 8 For desulfurization
steam purposes
BT AR g
P i e Supplied by New
4.5 RARET m®/min 15.33 it A
Compressed air c .
ompression
Station
BT AR g
B RS S Supplied by New
4.6 Purifying compressed m3/min 48.1 Built Air
air Compression
Station
B S R A
TN Supplied by New
4.7 Pz m3/min 12 ppBuiIt A}i/r
Use for dust remove c .
ompression
Station
BT e i
IR E S Supplied by New
4.8 Purified air for m3/min 3.5 Built Air
instruments Compression
Station
—4EH 10 £ (LL
AHZ
36420kJ/Nm3 it
TREEEHE R R IA S =)
4.8 Natural gas for dry 10%m3/a 132 10 days per year
quenching oven (calculated based
on a calorific value
of approximately
36420kJ/Nm3)
itk R R R K it
5Kt/ Supplied by New
4.9 Desalinated water vh 26.55 Built Desalination
Station
5 B
Investment
AR FHit
5.1 Construction 10* 75003.45
; yuan (CNY)
investment
R R 5t
5.2 Interest during 104 9275.53
. 7 yuan (CNY)
construction period
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Fr5 T b 44 PR AL Ei=ga H/IE
No. Name Units Indicators Remarks
BN v Ji76
53 Working capital 10*yuan(CNY) 11437.30
Vot 55 YU HE B
6 Financial forecast
indicators
s Jiztla N .
B X4 Production
6.1 Operating income 1O4yua2(CNY)/ 121855.03 year
. Jiztla N .
(8 B A7 4 Production
6.2 Value added tax 1O4yuag(CNY)/ 8713.90 year
Jistla N .
J Rk X4 Production
6.3 Raw material costs 1O4yua2(CNY)/ 54932.90 year
6.4 315 H JiJtla 115.56 L7 4E Production
' Power cost 10*yuan/a ' year
A 75 HH ST 4
6.5 A S /17L/a 63368.65 | A e /ﬁﬂﬁgt'
' Total cost expenses 10%yuan/a ' verage operaling
period
S R4 4 ﬁﬁ/a é’éﬁ/ﬁ\ﬂilzf}j
6.6 Tiuti?@ri}?it 10%yuan(CNY)/ | 47602.15 | Average operating
P a period
S JiJtla ZE WY
6.7 In()j)gr{:j%ax 10%yuan(CNY)/ | 11245.86 | Average operating
a period
: Jiztla ZEWFY
6.8 Aﬂﬁj,{ﬁa T(Ugi]ofit 10*yuan(CNY)/ | 36356.29 | Average operating
a period
T 5 B 55 N BRI R
R BLED
6.9 Project investment % 40.43
financial internal rate of
return (BEFORE tax)
T H AR 5300 55 Y i A
= BE)
6.10 Financial internal rate % 32 63
of return on project
investment (AFTER
tax)
BEAS G 55 N i
6.11 Capital Financial % 39.79
Internal Rate of Return
TiH ot ) (R & Y]
6.12 | Hi) Project investment as 4.09 Including
’ payback period Years ' construction
(BEFORE tax) period
5 H 5 E R (R TR
6.13 | /7’ Projectinvestment i 466 Including
’ payback period Years ' construction
(AFTER tax) period
614 | DASETEIN s 5 06 B
' Capital investment Years ' Including
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s
No.

TRbR AR

Name

AT
Units

Ei=t7n
Indicators

T

Remarks

payback period

construction
period

6.15

T P AR
(ic=12%, FiA7
Net present value of

project investment
(ic=12%, BEFORE tax)

Ji76
10*yuan(CNY)

216864.42

6.16

T H #5515 LA
(ic=12%, FiJE)
Net present value of

project investment
(ic=12%, AFTER tax)

Jigt
10*yuan(CNY)

150960.36

6.17

ARG A (Ic=12%)
Net present value of
capital (ic=12%)

Jiot
10*yuan(CNY)

745304.00

6.18

SRS A S
Total investment return
rate

%

40.07

6.19

T H BEA & 15 R 2
Net profit margin of
project capital

%

68.03

HAtfahs

Other indicators

7.1

HA T2 R
Employee quota

A

Person

260

Hor: A= Ao
Among them:
Production personnel

A

Person

229

EHEAARSS N T
Management and
service personnel

N

Person

31

7.2

sSSP g
Overall plan and
transportation

7.21

A i AR

Project land area

63820

= 3T i AR

Phase Ill land area

1.6.24%1¢ Conclusion

1.6.2.1

T 2F AT Z P Evaluation of Process Technology Scheme

AIH S5 & R R IR A A R SEbE oL, SRRt afr &8,

TERGATTEE. YT E . IRRERE. (HHBTRARN . T3/, KESE NS4
PPLE, PRIESTHEAREARHIG R B R PR B A B R . BRI R
A TR BT A e KA

Combined with status of Kinetic Development Group Ltd, the production

process selected in this project is of advanced technologies, which are matured,
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economically reasonable, low energy consumption,small footprints, low

pollution and high reuse utilization rate of water, ensuring the various index will

meet relevant emission standards while maximally utilizing the equipment so

as to control the cost and maximize investment benefits.

1.6.2.2 ¥EENE 4335 Environmental and Social Benefits

a)

b)

d)

f)

ML R AT IS Rz, S AU BRI, M Ead R
SEILTC IR AR A, ASE A A R SCER JP R G BRI 22 #% ;. Pollutants
control will be started from the source of the process. Coke Oven
operation will be negative pressure so that the coking process can
achieve no smoke leakage, not follow the old routine that the chemical
recovery coke oven uses for tail treatment;

BA R R, AP AT RS R K, R T IR K
TSGR IR, FIESEHL T iE &A= There are no complicated gas
purification process, and no waste water with chemical pollution
components, which solves the problem of waste water pollution control
to realizes real clean production;

K FH St 485 ] IR RS, S35 S BE RGN, A2 7 HH R R IR B B e s
The use of advanced stamp-charging technology will increase density
of coal, the intensity of produced coke;

BT RRMEEY, AMEEER S, BeEERE, EREFFdr, m
Hog b FEAPHE AR IR, DU 15, DS g, BRIRS7 8l ltisa
wide carbonizing chamber coke oven, which is not only easy to push
coke, improve coke quality, extend the life of coke oven, but also
reduce the number of coke oven pushing, reduce mechanical wear,
reduce pollution and reduce labor work;

BrREEA P i P A B R AR IRGE, BRER B SIS, HRIdE A
WSk A, S2El 7 BERIZE A M A All the gas generated in the
coking production is burned, except for being used for the coke oven
heating, the rest of the heat is recovered for power generation,
realizing the comprehensive utilization of resources;

T2, shiEFeY, #4E5{#; Short process flow, less power

consumption, easy to operate;
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g9)

h)

SEGRIRN A R LR, B AR B SRR IR, ARk
R, &AL S ARNER T Compared with the traditional
horizontal heat recovery coke oven, the TYPE COKE OVEN has the
advantages characterized as no coke burning loss, short coking time,
high coking efficiency, less investment and small footprint;

AR TRERAIGRE S @R e RIBRA %, o “IE—fE—r”
—EIEH AT R RS . BA RIFRA G A m it & %ai. The
project adopts advanced, efficient, energy-saving and environmentally
friendly technologies and equipment to form an integrated circular
model of economy development that is “coal - coking - electricity”. It is
believed that the model will generate good economic and social

benefits.

1.6.2.3 4iik Conclusion

i PR, AWHEA e TEE. MR T ZEARTE, e mmin
SEER, AR R SR A R . T BRI RE ) Rad i Re ) ks, SRR
B BRI % as, WUH B BOR PIAT ), R, B RO R

To sum up, this project uses advanced, reliable and environmentally

friendly process technology to produce high-quality metallurgical coke, and the

generated high temperature flue gas is used for power generation. The project

has strong profitability and solvency, and has good environmental and social

benefits. The construction of the project is feasible and necessary, so it is

recommended to implement it as soon as possible.

- 24 -



m kel (b3 ) RHEBRBHBIRAE

HUATAI YONGCHUANG (BEIJING) TECH. CO,, LTD.

2 INB# LS| Background of Project

2.1 IR Enterprise Status

NERRERFRATFT 2010 4 7 JETF 28 BiEN &AL, 2012 4 3 A
FEA VRIS I Bl Bviy, 2578 e R A7 Pk 3. i R TR 5 4
| %::38

Kinetic Development Group Limited was incorporated in Cayman Island in
July 2010. It has been listed on the main board of Hong Kong Stock Exchange
in March 2012. The company business cover a full industry chain of coal,

including coal mining and production, coal cleaning plant, coal transportation
and trade.

2024 1F, J)RREAERE RN S5 GUEIA W T E MK I —, EAT LAY
P )5 A MC Mining Limited 51% 884 . INW5ER G, BT R REE
AT AR DA 0, MR a5 30 AR, SRR R 19.6 12mi (AR
#& MC Mining T# % 2023 4£ 6 H 30 HIHF 2 M), SRR 2R,
A BB KN GG F RS 22—

In 2024, the Group took its first step towards international development in
the coal sector by announcing the subscription of 51% shares in MC Mining
Limited through subscription of new shares of MC Mining. Upon completion of
the subscription, the Group will develop and operate four coal mining projects
in South Africa, encompassing both thermal and coking coals, with total
mineable resources of 1.96 billion tonnes (based on the annual report of MC
Mining for the year ended on 30" June 2023). These high-quality resources

are positioned to become a key driver of the Group’s future performance growth.
2.2 TIHKHK Project Origin
2.2.1 1% Overview
r AR AR IR BT AR+ I E R —, RIMEEL) 98 ACml, B AifE
A 5 2% T4 (Mpumalanga) . MR % 44 (Limpopo). 24 &-4h85 /R 4 (KwaZulu-
Natal)fl 5 B 1% (Free State). T=ZLHIFEAL) A L3 KA K IR A 5 (AMSA),
S PEREZ) 230 JiN, PRI Grootegeluk FEWTHERL &ML, F2REZ 60 /1
Wii/4F, SASOL % ELik(Secunda) il i H @l = £E R, 77 R4 100 J3 /4
South Africa is one of Africa's richest countries in coal resources, with
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about 9.8 billion tonnes of proven deposit, mainly in the provinces of
Mpumalanga, Limpopo, KwaZulu-Natal and Free State. The main coking plants
of South Africa are owned by ArcelorMittal South Africa (AMSA), with a total
capacity of about 2.3 million tons; another one is a supporting coking plant near
the Grootegeluk coal mine in Limpopo province, with a capacity of about
600,000 tons/year, and the last one is SASOL Secunda coal-to-oil project, the
capacity of by-product coke is 1million tons per year.

F AR SRR AE P REZ) D 400 Jl, T H AT R K2 500 SN, fRAESRH . H
B AEIRIERIGE ™, SR WA . BEACHREG HESh L TR R
B B )T T AR O

South Africa's total annual coke production capacity is approximately 4
million tons, while the current demand is about 5 million tons, resulting in a gap.
Moreover, environmental protection regulations in South Africa are becoming
increasingly strict, requiring coking plants to reduce emissions of sulfides and
nitrogen oxides, and promoting enterprises to upgrade desulfurization
equipment or shift to clean coking technologies. i H # % )G |2k Favorable
Conditions for Project Construction

a) ML Excellent construction conditions

F AR RS, A TR R E 2 —, BRI T Sk
2o GEORE, BN EEY 2300 140, RIS AL, HET, BIIEEUFIER
BCFE T, I 51 B Br ot e e 7 I R SR N L, BRI IR 5%, KR E
2%

South Africa is rich in mineral resources, and is one of the world's five
largest mineral resource countries. Minging in South Africa is one of the pillar
industries of the economy. Overall, chromium ore reserves of about 230 billion
tons, ranking first in the world. At present, the South African government is
taking measures to strengthen the attraction of international capital investment
in mineral development and deep processing, restricting the export of raw ore,
etc., to develop the national economy.

e AR LA AT @ AR 5 DAL AR I B 58 3 B Al 5 R 48, Hazfan ) 45 AMY
MAEST R ERAAEEEH, W2 RAUERET KR4 . rEIEmHAa IR
R A ML, A ANE G R, HS5WEME, ARt000#. ARk
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PEEEEA T R R, B, SRS AR, SEE 34177
ANH, 2RSS S EARR) 35%. MR A Bl UK B R E R 2
—, WHARME K Bt S . BE Mg, T 96%iE i iis.

South Africa has a modern transport system and the most complete
transport system in Africa, and its transport network not only plays an important
role in the economic development of its own country, but also the lifeline of the
economic development of neighboring countries. South Africa has the longest
road network in Africa, which not only covers the entire country, but also
connects with neighboring countries and is very convenient. South African
railways connect with South Africa, Mozambique, Botswana, Zambia, Malawi
and other countries, with a total mileage of 34,100 kilometers, accounting for
about 35% of the total railway mileage in Africa. South Africa is one of the most
developed countries in the world with the largest, best equipped and most
efficient maritime transport network in Africa, with 96% of its exports going by
sea.

FA AR HL A e B XL ) A\ (Eskom) £33, FEAIE 90% LA ¥ HL 7
BENCKR HZ A BT RBESEEL. MEMRMEYEA 2, Eskom MR
DA A2 ] P AN T 186 4 ) H ) K

Electricity production in South Africa is mainly the responsibility of the
Southern State Electricity Company (Eskom), which supplies more than 90%
of South Africa's electricity. Due to aging generation equipment, frequent
failures and inadequate operation and maintenance, Eskom is struggling to

meet the growing demand for electricity in the country.

E[b I | B @76 S D s 3a R W bR < VAR IE | =i a i S T o NN S T

S, BN 1 R AR XK EE RS, JF SRR AR TS AR RR SRR
=050 R B E E AR T R & . 2 5 RR B A IX &8, ®

e — 2P R T RIAEE K N B S B R .

Africa is the strategic center of South Africa's trade policy. Through the
establishment of the Southern African Development Community (SADC) and
the Customs Union, the regional integration of Southern Africa has been further
strengthened, and tripartite agreements have been signed with the Common
Market for Eastern and Southern Africa (COMESA) and the East African
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Community (EAC) to deepen market integration in Eastern and Southern Africa.
By participating in the construction of the African Continental Free Trade Area,
South Africa has further expanded its links with intra-African trade.

B FORIAN S s e aT ATE o MR A B, @) SR

The transportation of main raw materials and products can make full use
of local resources, and the condition for building factories is mature.

b) AAft# Talented Advantage
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3 FmARKER. B/ Product Plan, Raw
Materials and Power Supply

3.1 FFE K= 5 /7% Capacity and Production Scheme

PRI SRR, AT H — 8 WA =3 i e m BB 4 72 R 300 /5 t,
K 3x4x25 FLIEICEE . AR TR i R B AR R AL

According to the overall plan, the total construction capacity of the first,
second and third phase of the project is 3.0 million tons of coke per year, using

3x4x25 ovens heat exchange and recovery coke oven. The main products of

this project are coke and electricity.

3.2 A & Product Output

* 3-1 mrER

Table 3-1 Output table

¥ E{ER Ay AL Ei=0n &iE
No. Name Unit Index Remarks
1 % coke t/a 3197225
2 i electricity 103%kWh 3082800
3.3 /& Product Quality

=N

H4a R ERPR T . Metallurgical coke quality indicators are as follows:

* 3-2 AEER=IERFT(GB/T 1996-2017)

Table 3-2 Quality specifications of metallurgical coke(GB/T 1996-2017)

FLEE / mm
F8Fr Index 2% Grade Granular
>40 >25 25-40
—2 first <12.00
K4y Ad(%) —2 second <13.50
—Z third <15.00
—2 <0.70
it 73 St.d(%) =7 <0.90
=7 <1.10
—% >92.0
\ M25(%) % >89.0
HURE ’ Sy >85.0
. Anti- h =
%2 Strength —7 >82.0
ot M40(%) —% >78.0
Mechanical _
=% 274.0
Strength
i 5 7 —% <7.0
Wear M10(%) =7 <8.5
Resistence =% <10.5
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KL/ mm
545 Index 2% Grade Granular
>40 >25 25-40
— <30
NP CRI(%) % <35
= -
— % >60 B
SN J5 5% CSR(%) —4 >55
— % -
i 45y Vdaf(%) <1.8
4545 CDQ <2.0
K73 & & Mt(%) ke
Water Content coke wet <7.0
quenching
=)
R0 0
rate of coke fines
E: A5 NFiE 3. Note: The percentage sign is the quality fraction

ARTE BAZ A ZHaae SR, SCbRAR I AR R R B A AR R AR T
%, This project considers the production to be of secondary metallurgical
coke temporarily, and the quality of coke in actual production will be subject to

the quality of coking coal.
3.4 JFERHMILN Raw Material Supply

AT > =B, AR EFER 300 7 t, EEJFEURUOUBEREIE, &
R VERE L) 480 J1t (55 7K7> 10%).

The project will be constructed in three phases, with an overall annual
capacity of 3.0 million tons of coke. The main raw material is washed coal, and
the annual demand for washed coal is about 4.8 million tons (containing 10%
moisture).

TR AR < R AR o B BRI T

The quality requirements of coal loading for metallurgical coke production

are as follows:

IKIT Mt ~10%
Koy Ad 8%~10%
B Std 0.6%~1.2%
Ry Va 24%~30%
KL particle size (<3mm) ~90%
Ki4h G 55-70
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Y(mm) 12~15
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4 TutREESE#H Site and Construction Conditions

4.1 ] HE#ES Overview of the Site

] hEAE FEGAE MC Mining FTE ) Makhado #1[X . Makhado # 1Lz T F5
M4 Louis Trichardt #HIEJLZ) 23 A B A (A8 32 A1),  AlidEd A kit
N NERIEE SR R AT

The site will be located in the Makhado region of South Africa where MC
Mining is located. The Makhado Mine is located 23 km (32 km by road) directly

north of the town of Louis Trichardt in Limpopo Province, South Africa and is

accessible by road with a good road network.

4.2 | HEESREE Natural Conditions of the Site

MR T R, B RINEWR, LR B0, 2F KR .
ZHIXAE 10 H 2 3 AZ A NRERRNEZ, 5 HE 8 H X N KRN
K= 4 FIH 9 HREE A . S B BUERZ KL H, REEAE 20° C 2
33° C ZIal. HARIREALZT Y, WA 7° C 2 28° C ZIH. &KIEH R
IRANE), FEURRAD A PR EA MR, B3R E i s #& 1k
HIL. PR ETE 285 KA 622 2K 2 .

The climate is semi-arid, with extremely hot summers and warm to cool
winters, with minimal rainfall throughout the year. The region has warm, wet
summers between October and March and cool, dry winters between May and
August. April and September are transition months. The highest temperatures
occur in the early summer months, with temperatures ranging from 20°C to
33°C. The lowest temperatures are in mid-winter, ranging from 7°C to 28°C.
Winters are usually mild and frosts rarely occur. Rainfall is highly seasonal and

occurs mainly in the form of severe convective thunderstorms in summer. The

average annual rainfall is between 285 mm and 622 mm.
4.3 AN F VAT JRE FEM L B85S 487 Analysis of Main
External Construction Conditions (raw materials, consumables,
transportation, etc.) Analysis

LR Z 00 H i B K AR M BIE . N1 S 2 2% b A) BE 270 R X )
P53, B b A B % 8% Musina, Louis Trichardt, Polokwane 128 A 11 28 S5 354
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ARG D745 A5 N1 S %R Mudimeli A BOER:, 7R 2] Nzhelele
KIUFN Tshipise. D3678 #if A1 AN D745 A% n ZRiEH: ] Makushu #l
Musekwa A/, LLA Nzhelele KINFIFI AL . D1021 EAHK N1 @A
HEREFABLUR Huntleigh BRERMIZEAL B . JLAABRAPUEIR ML A H XA
[ 1t PRI T

The Makhado project is accessible via the national road network. The N1
motorway runs north to south through the western end of the mining area,
connecting the towns of Musina, Louis Trichardt, Polokwane and Johannesburg
from north to south. The gravel-paved D745 connects with the N1 motorway
through Mudimeli Village, heading east to the Nzhelele Dam and Tshipise. The
D3678 gravel road runs east from the D745 to the villages of Makushu and
Musekwa, as well as to the southern area of the Nzhelele Dam. The D1021
gravel road connects the N1 motorway to the proposed Huntleigh rail siding
location. Several gravel tracks provide access to different locations in the

project area.

AR TR P o P b ™ S g, s /KR et R 7K 7K 2R K A AR B2 5 )
T FH KK S o

The coal required for this project will be provided by the surrounding coal
mine, and the water required can be composed of groundwater, reservoir water

and treated industrial water sources.

AR TREBEE — 3 132KV THES, 7 =K. Pt 132kV R B KA H
Freft, b 3SR BT R
A new 132 kV step-up station is built in this project, built in three phases.

Two 132kV power sources are provided by the superior substation, and the

owner is responsible for delivering them to the booster station.
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5 FARFZE Technical Proposal

5.1 % %% Coal Preparation System

5.1.1#ti& Overview

B W 22 G0 I B B M BB R 1 0 T AT B AP AR P ORI AR R, A &
G R 4 ] g AR R fE p iE B

The coal preparation system is designed to grind and process single coal
into coal charge that meet the specific production requirements for coke ovens.
This system is a supporting construction for the new Stamp-charging heat
exchange and recovery coke oven plant.

ARG IR B, IR SE AT AL 300 JIMEARIF A I EK

The coal preparation system will be constructed in two phases, and the

completion of the second phase can meet the requirements of loading 3 million

tons of coke oven coal.

IR B, AT IR AR A

The coal used in the coal preparation system comes from the coal washing
plant and supplied by trucks.
5.1.2 T.ZitE Process Flow

HVR A R B JEURHEAE I I ME TR, 24 7 EER AR, R e b LR e
NZEHEN, SRJa 232 RE T r i ah i ] ) 20 UL b, A, ek
B ot A o SAIE A LIS 22 PO W AL S EAT W0 R e AL PR S B N R A7, R JIE
WREAEE A PR AREAN 22 Ty 1 P35 ol U s L B IS B P A7 BCRE A
(2% B R e iRy R L BITR & 5 By sSURE LIS AR B LR AT TR & e 31 22
RANE, BRAAEERE, JF i 38 ey SUng AL b [ e 3R 2 22 0k 8% ) 52
BEEEA, BHEESPAEH

The raw coal transported by trucks is piled up in the coal storage yard.
When coking coal is needed, it will be pushed into the coal pit by the loader and
then unloaded onto the belt conveyor through the electro-hydraulic jaw gate
under the coal pit. Hard coal such as gas coal and lean coal are transported by
belt conveyors to the pre -crusher room for preliminary crushing treatment, and
then stored in the coal blending bin. Coal that is easily crushed, such as coke

and fat coal, can be directly transported to the coal blending bin for storage
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without the need for pre crushing through belt conveyors. After each type of
coal in the coal blending bin is mixed in a specific proportion, it is transported
by a belt conveyor to the crusher for mixing and crushing to the required
fineness. It is directly transported to the coal tower and discharged into the
tower through a fixed electric plow unloader installed on the belt conveyor for
use in coke oven production.

BAORG L 2SR, WRED. BIETE.

The entire system has a simple process, fewer equipment, and convenient
operation.

BRGNS, BRI BB Rl BT DL
FH L F) e AL JRR AT e 3l 2 R

The entire system comprises coal storage yard, coal pit. pre crusher room.
coal blending bin. crusher room, coal tower top, as well as the corresponding
belt conveyor corridor and transfer stations.

5.1.3 T2t & F 5 %% Process Facilities and Key Equipment
5.1.3.1 4§37 Coal Storage Yard

HIRAE I8 R A JEURHREAE AR 37 70 DX IHE TS o P 2 B L2 AT HEEBURRE R il B A b
ANHERRE S HIS IR TAF

The raw coal transported by trucks is stacked in different areas of the coal
storage yard. Auxiliary operations for coal stacking and bottom cleaning in the
coal yard are carried out by loaders

WrfE FTR 2 I A7 e, BENEIA BB 2SI A K B H R, TRk ROk
UEFRP S, WAL, JFRRE BRI E.

After the coking coal is stored in the coal yard, it can achieve the purpose
of coal quality homogenization and dehydration, and also ensure the
continuous and balanced production of coke oven, and stabilize the coke quality.

W B R 14 T30, PR, IR EA 7 I, e
W EA) T TN

The total storage capacity of the coal storage yard is about 140,000 tons,
which will be constructed in two phases. The first phase will have a storage
capacity of about 70,000 tons, and the second phase will have a storage

capacity of about 70,000 tons.
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TSRS B2 IR YT SZIRE N IR TR e L 450, IRFETTHETY Ao R A
e, T E BT R EAAL

The coal pit is arranged in the coal storage yard.The coal receiving trough
is a reinforced concrete structure with deep and square conical groove, lined
with rolled microcrystal plate, and a grate is arranged above the trough.

i BRI, R L R HE N SRR Y, SR e SR R ety
AN LIS R = AT AL PR

When coking coal is needed, a single type of coal is pushed into the coal
pit by the loader, then to be transported to crushing room for crushing by the
conveyor belt installed under the trough.
5.1.3.2 Tk #HL= Pre Crusher Room

N T U IR A R R RTR R 200 PS8 R B AP R AL R 0 B, UK RS Ry
TR PRV BRE ot R S — OB B J FEIRC I S8 — O 1 i TG 5 KL 0 AT SE 35 5, ik )
S v FE R i B 1 H

In order to better control the crushing fineness and particle size distribution
of the coal loaded into the furnace, hard coal such as gas coal and lean coal
that are difficult to crush are first crushed before coal blending, so that the
particle size distribution of the blended coal after secondary crushing is more
uniform, achieving the goal of improving the quality of coke.

TN X 2 G AR AL, 2 & FRAEH .

The pre crusher room is equipped with two reversible impact hammer
crushers, which are used simultaneously.

H IR a2 R B RS MR i B, 22 Rk B R b BBk A i )
BEN TR R 2 AT R BT, R I R 2 iy SRR AL O AR TS
AN EE TR R B, P AL — BB AL = ) B S AR e e iy SR L EL
FRIRAEBCIERE .

The difficult to crush coal such as gas and lean coal transported from the
coal yard is absorbed by the iron removal device and enters the pre pulverizer
room for pulverization. The pulverized coal is sent to the coal blending bin by
belt conveyor; Coking coal, fat coal and other coal that do not require pre
crushing can be adjusted by the electro-hydraulic flap in the primary crusher

room and directly sent to the coal blending bin through belt conveyor.
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FER L 25 %300 VAT A ey T 4 2 1) BTt , 4% R0 o] R R AT B PR R A AL B
PR RS 235 SR S s B A Sk ORAIE 2 4 B 1) 4 38 BRI oK

There is also a facility for inspecting the fineness of pulverization at the
bottom of the crusher room, sampling and inspecting the coal according to the
prescribed system, and replacing the hammer head in time according to the
test results to ensure that the fineness of the coal in the oven meets the
specified requirements.
5.1.3.3 Tl Coal Blenging Bin

BEAEAE A0 &M S BRI R, AR E BO B0 € O BC LEEAT L& €A
B I IR BENS I AT B ORI AR aR, [RIIF ik 1) & BEA T RRER B, B AR
A7 A H

The coal blending bin is used to mix various grades of coking coal
according to the proportion determined by coal blending experiments, so that
the mixed coal can be refined into coke that meets quality requirements, while
achieving the goal of reasonable utilization of coal resources and reducing
production costs. The coal blending tank is used to mix various grades of coal
according to the ratio determined by coal blending tests, so that the blended
coal can be refined into coke that meets quality requirements, while achieving
the goal of reasonable utilization of coal resources and reducing production
costs.

FH IR 37 BT RE AL =508 R B S A, 2 TR RN 253 AN 20 N EAT
@10m BUiH LW IR A . 20 MR &, BRI E 2 850t, &
It 54 17000t

The single coal transported from the coal yard or pre crusher room is
distributed into 20 coal bin with a diameter of ¢ 10m hyperbolic nozzles by the
top unloading trolley. 20 coal bins are arranged in double rows, with each bin
storing approximately 850 tons and a total storage capacity of 17,000 tons.

PC AR 1R P 25 A8 AL 4 2R R LBl G 2, ) 5 /K 70 i A e B R R, A
RAFHERE, BiEfeE, Wy IEREAEG A MIDRE, 32w Fo R i v 1

The coal blending slot adopts a hyperbolic bucket with equal cross-
sectional shrinkage rate, which has good adaptability to coal with high moisture

content and large mud coal content. The operation is stable, which can prevent
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coal from being trapped in the warehouse and improve the accuracy of coal
blending.

PC AR O P 28 < I8 R P S S Al A B, PAY AT RS T AN S i £ T 8 PR IS 45

The hyperbolic nozzle of the coal blending bin is made of rolled
microcrystalline board, and the inner lining board surface must not have any
reverse or obvious forward or reverse alignment.

FCREAE B E BB B, E a1 8 B kb sUmis
Ml FTFREORVFEE 6 KRR A K. A7 I IR S e (8 B sha il 25 5 i i il =,
B ORBC L LEIE SRR E - R B Sh EC R & AT LK 3 v BB R HE B AT B Bh AR
JZ, AR T AR omEE, SRmERm pia . FORRE X 238 70 SO m e ik B it
i, s 4 2 =k (DR TSR e B HEAT T AN

The lower part of the coal blending bin is equipped with an automatic coal
blending device, mainly composed of an electro-hydraulic flat gate, a
quantitative feeding belt conveyor, an electronic batching scale control system,
etc. Automatically control the blending ratio of each individual coal according to
the given value during production to ensure continuous and stable blending
ratio. The use of automatic coal blending equipment can greatly improve the
accuracy and automation level of coal blending, reduce the labor intensity of
workers, and improve the quality of coke. The hyperbolic section of the coal
blending tank is equipped with a high-energy arch breaking flow aid, which uses
the energy released instantly by compressed air to clear blockages and break
arches.
5.1.3.4 ##HL= Crusher Room

T AL S B HE R S AT AL B, (R A (<3mm JEHIE
FILF] 90% L D kB EK .

The function of the crusher room is to crush the blended coal, so that its
crushing fineness (less than 3mm coal content reaches 90% or more) meets
the requirements of coking production.

HLE AL BCE 3 G A Sedr RN L: It s, — w2 &5 (1
1% “HHKR1E8 QIF1%) .

Three reversible impact hammer crushers are installed in the crusher room;

supplied by 2 phases, with two units (1 on and 1 standby) in the first phase;
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One more unit will be installed in Phase Il (2 on and 1 standby).

AR IE R &0, SRRk B BB ORI Ja , BE AT IS e
e N LEEAT IR AR s B Ja R, ey s AL N RS T

The blended coal transported from the coal blending bin will have the iron
contained removed by the iron removal device, and then enters the reversible
impact hammer crusher for mixing and crushing; The pulverized coal loaded
into the furnace is transported to the top of the coal tower by belt conveyor.
5.1.3.5 JEIETI Coal Tower Top

HH K A L 30 R ) 2B e R 22 2 e A e U IR ML g 21 2 X P sl 2 e e 25
EEBEN, P

The coal to be charged from the crusher room is sent to the inside of coal
tower by power-driven plough type discharger mounted on belt conveyor for the
coke oven production.
5.1.4 H:Ah Others

a) AERCIERE RS TR B IR T X % SRS bR R A7 400 SE it e 428«
A radar level meter is installed on the top of the coal tower and coal
blending bin to monitor the level of coal in each coal tank;

b)  ERCHEAE AT AT ENL S AT A AL % E 1 G T AR, TR
B &, Install one electronic belt scale on each of the belt

conveyors in front of the coal blending bin and the crusher room to

measure the amount of coal entering and exiting

c) Hra IUmiA NS L DT ID(A) B 7 Uk AL T 0L 2L New belt

conveyors are selected in accordance with the DTII(A) belt conveyor

manual;
W AL HLAE 1. Belt conveyor capacity:
fic kA8 1T Before the coal blending bin: B=1400mm, Q=1200t/h;
Bii A J5 After the coal blending bin: B=1400mm, Q=1000t/h.

d) MRHET X AEEVH B ARE, BE XA R I8 BRIt <. 379
RS AR I 2% . ARG ZEA I R S ORAP B E, IR R A% 2
1217 According to the different use conditions of belt conveyor,

equipped with two-way pull switch,belt tracking limit,belt slip sensor,
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chute block sensor, sensor for belt longitudinal tear and other
protection devices to ensure the safe operation of the system;

e) IEIENLENLYIZE T 45kW IR R BRAE B S AE4 %8 When the
motor power of belt conveyor is greater than 45kW, the torque limited
fluid coupler is adopted;

f)  &SERGCRHUBEHRIE, TZ24dE N PLC B8 H 3h#%H]. The
coal preparation system adopts four-shift operation, and the
production process is automatically controlled by PLC interlock.

5.2 1M R4 Coking System
5.2.1#fi& Overview

ERSAE 7> =3 AR ™ 300 AR Rl B I, BEEERRAK
HAZGMEERS, EERHTRE GRIEEEF D,

This project is planned to build coke ovens with annual output of 3 million
tons of coke divided into three phases in South Africa. The coke oven uses heat
recovery coke oven of meters high coke chamber with coordinated waste heat
power generation system and coke quenching system, dry quenching (wet
quenching as a backup) is used for quenching coke.

— A 100 FIMEE R A~A# R RS (4%25 L) RIELER A
vt R IR RS, 1# TR B TR

The phase | of this project includes 1~4# heat recovery coke ovens with
annual output of 1 million tons (4x25 ovens), waste heat utilization facilities
(with power generation), 1# wet coke quenching system and other supporting
facilities, and 1# CDQ is reserved.

THAERAE S 100 IR 1) S~8#IA IR (4%25 £L) KB R IF]
W Gy D 1#. 28T IR E .

The phase Il of this project includes 5~8# heat recovery coke oven with an
annual output of another 1 million tons (4x25 ovens), waste heat utilization
facilities (with power generation), 1# and 2# CDQ.

AR 100 JIIEAR R 1) O~ 128 BIEE S (4%25 L) KB R A
Wit (i) S#HTIRAEIE . 2HBEAE RS

The phase Il of this project includes 9~12# heat recovery coke oven with

an annual output of another 1 million tons (4%x25 ovens), waste heat utilization
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facilities (with power generation), 3# CDQ and 2# wet coke quenching system.
522 JHETZ2HASH Basic Process Parameters for Coke-making

x5-1 BELIZEARSHFR (100 HIE/E)
Table 5-1 Basic process parameters for coke-making (1 million tons/a)

FF5 TiH 44 #5 LA ZH
No. Project Unit Parameter
1 VARt el e: o
Type of oven coke oven with heat transfer
) feh LA L 425
Number of oven Sitexoven
BARMERTHE (F)
3 Bulk density of charging coal t 411
(dry)
. FE e i T ] o
Gross coking time of coke oven
P ET/EN
5 Annual operating days of coke d 365
oven
6 BT IRy o 08
Volatilization of coal charg (dry)
ET Y Gy 0
’ Moisture of coal charg & 10
R 0
8 Coke rate & 4

523 JEET 2R Process Flow for Coke-making

HH B8 JRE 2 1AL K ) BE i A2 MR AR EOR SR NS 35T RR B 40 BB R N
IR A, AR A8 [ B, MR A A ML TR D AHLINE A IR Ak
W SEOHER S N AT — 25 8 A B e T T R B R CER DO il B2
1000+£50°C). RALE A IEEIR A S, HFEFEALHEH .

The qualified coal sent by the coal preparation workshop is charged into
the coal tower, and loaded by vibrating feeder before being rammed into the
stamped cake. The charging car sends the stamped cake into the coke
chamber from the pusher side according to the operation plan. The stamped
cake made into coke (the central temperature of the stamped cake is 1000 +

50°C) by high temperature distillation in a coke chamber. The coke in the coke

chamber is rolled out by a coke pusher after matured.

TR TR, RACE AR SR, HIEENES, R
SNERHEET, BRG] E TR R AR . SRR RS T IFIE
EFHER IO, A B Y AR BN B R RN N AT
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FER 51 MR B AT B Ag i, BRI A A 200°CLL T, 2 HEAR R B 1 21
AEiENL L, R IRAETRI R S

When dry quenching is used, after the coke in the coke chamber is fully
matured, it is pushed out by the pusher machine, and the coke is discharged
into the coke bucket car through the coke guide machine. The electric
locomotive is hauled to the bottom of the lifting derrick at the dry quenching
station. The hoist lifts the coke bucket and sends it to the top of the CDQ
chamber, and the coke is loaded into the CDQ chamber through the charging
device with the distributing bell. In the CDQ chamber, direct heat exchange
occurs between the coke and the inert gas. The coke is cooled to less than
200°C, and discharged on the belt conveyor by the coke discharging device,
and then sent to coke screening and storage station.

BT A BN, SR & FIRIEAR A, AL S N B R &2
LS AEELEN, BB G5 RIEERE A B TBUKIE L, B SR AR E 2=
IREE G b, AE — g I A 5 IR AR i A TR

When the CDQ is under maintenance or in case of an accident, the backup
wet quenching system is utilized, the mature coke in the coke chamber is then
directed into the quenching car by the coke guide machine, the electric
locomotive hauls the quenching car with coke into quenching tower for
quenching by spraying water at a stationary place, quenched coke is
discharged onto coke wharf, after a certain cooling time, the coke is sent to
coke screening and storage station.

WREAE AR 2 el T R R o 7 A B SR R T i B L E N R 55 57K T
Qb AN S R I T) R A 28 22 ) B S I IR <P 20 i, A B4k 3 e 1
REBISIE . TAEHNEIRG, AR S 5B BOR SR B
AR AR R BN, AR, S B RS HTEBE N RS
RGP RO TR BR RIS R AZ BRI, AR IR =4 T o A
BHET -

Crude gas produced in the coke chamber during the process of high
temperature carbonization enters the combustion chamber fire flue through
the crossing holes at the top, and the waste gas between the coke chambers

at different coking times is distributed through the gas balancing passages,
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making each coke chamber of waste gas evenly distributed. After being
preheated by the heat exchange chamber, the air enters the combustion
chamber and combusts with the waste gas in stages. The high-temperature flue
gas generated drops into the heat exchange chamber, and has indirect heat
exchange with air. After heat exchange, flue gas through the flue into the waste
gas heat recovery boiler for heat recovery. When the waste gas heat boiler is
under maintenance or has failure, the gas will be discharged by the stack
through flues.

HAf (3 5H) ARG RIEEE, 1% (58, 9#) FPUEAGEA
1# (4%, 7H#) BIKHFI, 2# (6#. 10#) fEh Bk N 2# (5#. 8#) JH A .

When the 1 # (3 #, 5 #) waste heat boiler is under maintenance or
malfunctions, the flue gas from the 1 # (5 #, 9 #) coke oven enters the 1 # (4 #,
7 #) chimney for discharge, and the flue gas from the 2 # (6 #, 10 #) coke oven
enters the 2 # (5 #, 8 #) chimney for discharge.

N 2# (4#. 6#) [EARAEIP IS EUERERT, 3# (T#. 11#) PN
2# (5#. 8#) MHIKIHE, 4# (8#. 12#) fEW Mt 3# (6#. 9#) M IEIH

When the 2 # (4 #, 6 #) waste heat boiler is under maintenance or
malfunctions, the flue gas from the 3 # (7 #, 11 #) coke oven enters the 2 # (5
#, 8 #) chimney for discharge, and the flue gas from the 4 # (8 #, 12 #) coke
oven enters the 3 # (6 #, 9 #) chimney for discharge.
524 JRETZAE Process Arrangement for Coking

— WA ) 2x4x25 SLAR RS AR AT B AR R AR b R B, RIRON
1~8H#EEN . 4x25 FLEEN AR 1 AN AL, B R — S R AR . A
HEl (24 SHEEN 2 I8 6T THEE P Z B 8] & BIATLIN % 150 — a2 9 125 X 42 2
Ui:Rp oSz

The Phase | and Phase Il (2x4x25 ovens heat recovery coke ovens) are
arranged along the same central axis, sequentially designated as 1# to 8# Coke
Oven. Each set of 4x25 ovens coke ovens forms one battery, with every two
coke ovens sharing one waste heat boiler. A double-curve hopper coal tower is

installed on the pusher side of the intermediate platform between the central

coke ovens (between 2# and 3#, between 6# and 7#) of each battery.
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S WY 4x25 LIRS EAE IR T T, RO 9~12#4E07.
BEPYEAENIRS N — B RGN, FERA I CTO#A0 1M1#£E P2 17]) (8] & AL
T JRE TR 8 X 2 S R IR

The Phase Ill constructed 4x25 ovens heat recovery coke ovens are
located downstream of the Phase Il coke ovens, sequentially designated as 9#
to 12# Coke Ovens. Every two coke ovens share one waste heat boiler, and a
double-curve hopper coal tower is set up on the pusher side of the intermediate
platform between the central coke ovens (between 9# and 10#) of the battery.

FEPIREFEAP 2 TR BC B AW, FEEETR] 5 B B I, 4# (8#. o) FEIF /2 LA K
1# (5#. 128 A MIBEE Y IS AW E . Iyl BNEREG .

A waste heat boiler is installed between each two coke ovens, and a
chimney is set up on the coal tower intermediate platform. The end
platforms and chimneys are arranged at the left side of 1#, 5# and 9# Coke
Ovens and the right side of 4#, 8# and 12# Coke Ovens. Both the pusher
side and coke side of the coke ovens are equipped with operating platforms.

i & TR B AL, — R WA T B Rs  FRORs . AT AR
B S et . SRS BBl SE . R A 4 [ LE e, R
JE B R .

The top floor of coke oven end platform is equipped with a rotary crane.
The second floor is arranged some facilities such as a coke oven door repair
station, accident coal hopper, a push rod and coal ram testing and replacement
station, a guide bar maintenance station, and an electric hoist. A stamping
machine replacement station is installed at the end of the coal tower, with a

binder preparation room located on its ground floor.
FE A#EELT . 12885 i S AMI B AT E — BEiRIE R RS, £ 1#. 8# L 9#f:

W &AM S AT B BT E, =W ER 2 BRI RS 3 BT
B AE ARG M S#ER i B A K Ol 6 AMI % I E — BTG
MR TR {2k o

Each set of wet quenching system is installed outside the end platform of

1# and 12# Coke Ovens, while each set of dry quenching device is arranged
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outside the end platform of 4#, 5# and 9# Coke Ovens. Transfer cars and coke
bucket maintenance stations are provided at three locations: adjacent to the
wet quenching system of 1# Coke Oven, and outside the end platforms of 8#

and 9# Coke Ovens.
525 fEH ik Coke Oven

5.2.5.1 fEHPEEE R~ Main Dimensions of Coke Oven

7 5-2 FEIFI PR EE R R
Table 5-2 Main dimensions of coke oven
FFs ZFK LA Hg I
No. Name Unit Quantity Remarks
ﬁ{%%zé\_&g VP K. BE
1 Total length of Coke mm 15980 FRDHRIE 15110
Stamped cake length
Chamber
A2 Bt 5440

2 Chamber height mm 5550 Stamped cake height
3 RACETRE o 554 JRDF 9% 500

Chamber mean width Stamped cake width

A ZE RN B E
4 Chamber width in ram side mm S44
WA 2 AN i P

S Chamber width in coke side mm 564
6 iﬁ%fgtlﬂpﬁﬁ mm 1350

Oven centres distance

SLKIE LR
7 Center distance of heating mm 512
flue

5.2.5.2 Rl kSR B i Structure and Characteristics of Coke Oven

Py AR B I e RHEIX . BEE ORLED. T
X RKeRr RO E BT BB B ke Ty 3 s AR T,

The heat-exchange and recovery coke oven includes flues, heat-exchange
chambers, connecting ducts, heating walls (coking chambers), and oven top;
Combusting characterized as a top-down inverted-flame segmented
combustion method; Equipped with air preheating unit.

FELEFFF AW R : The main structural features are as follows:

a) REWE R E R AERN, SRIRGE RS HE

R JEEER, 255 5 AR AR S T #e #4; The recovery coke oven
preheats air in heat-exchange chambers. In heat-exchange chambers,

the air preheating duct and smoke exhaust duct are arranged in layers
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b)

d)

f)

5.2.6
5.2.6.1

and the air exchanges heat with adjacent flue gas separately;

B A mlc R b A GBI, KIEIN#GESE . 252 The coke oven has
complete flue heating, which is continuous and stable;

FEb 3 B AE S KTERR R T, R BUBY . DRAE AR R A
%], /> NOx #Ejii&; The air ducts of the coke oven are located in
partition wall of flues, supplying gas in high section, ensuring uniform
high directional heating of the coke oven and reducing NOx emissions;
AL TS (A WA e P TIE, S RIEA P N #445) ;. The top
space of the coking chambers is equipped with raw gas balance ducts,

which fully ensures uniform heating of the entire coke oven;

AR, R BT, R HIEE A, b <R
ARG, FIFHASHEH: The flues are located at the bottom of the
heat-exchange chambers, above base plate of the coke oven
foundation, and adopts a four-part flue form to reduce the system
resistance of the flue gas, which facilitates the emissions of flue gas;
RN F AR AR L RHE X, e MHIE SR AL 3,
HE AR ARG 4% Gk MRS The main parts of the coke
oven, such as heating walls, connecting ducts, heat-exchange
chambers, flues, are all built with silica bricks, while other parts are
built with fire clay bricks, clinker bricks, and insulating bricks.

£ Coke Oven Machines
P HLAC E Configuration of Coke Oven Machines
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*5-3 EMFHMECER (—H1. =8D

Table 5-3 Configuration of coke oven machines (phases | and Ill).)

s P ] ¥ & Quantity P
No. Name BRI &l Remarks
Operation Stanby
1 el 2% 0 K. g A
Charging car set Left and right type
) HEAE B 24 0 kL AEE—f
Coke pusher set Left and right type
3 B 26 0
Coke guide set
4 %.”%m . 2 % set 0
Stamping machine
5 REEhZ R 24 0
Shaking feeder set
6 LA 14 14
Quenching car set set
7 R4 146 16 RRALLEE
Electric locomotive set set Both wet and dry

d: —Hl ZHITREEWREEMER.

Note: Vehicle configuration identical across all phases (I, Il1).

% 5-4 EIPHMECER (ZHD

Table 5-4 Configuration of coke oven machines (phases Il).)

s P niﬁ% Quantity P
No. Name T;M/E_ 6 Remarks
Operation Stanby
] R 26 0 k. GlE—f
Charging car set Left and right type
" 25 fe. A& —G
2 HEAEHL Coke pusher set 0 Left and right type
3 B 26 0
Coke guide set
. My bl 2% 0
Stamping machine set
5 fEshs kLt 24 0
Shaking feeder set
6 LA 14 14 (A
Electric locomotive set set Only dry

5.2.6.2 FEIPHIBLK = B AE K s Main Properties and Characteristics of
Coke Oven Machinery

AR TREE H R R AU E ZE MR R HURSCR, DAy S ) 58 0 Ji Uik
AT A

Coke oven machinery selected in this project are designed and

manufactured on the principle of safety, practicality and reliability.
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a) HJE%4 Charging car

BIEETAE TN, 7074 A2, TRARN AR N TR, AR 45 [
PSS JE BB BHE N IRAL = A o BB m] AR R I AR b = AR I ORI 2
AL S ot ) S A2 8 AT AL BE

The charging car operates on the pusher side of the coke oven and is
divided into left and right types, which is able to work simultaneously under the
coal tower. It is sent to convey the stamped cake (compacted by the stamping
machine) into the coke chamber. The charging car can collect the smoke
generated during the coal charging and direct it into the dust collection main
pipe of the pusher side ground station for treatment.

PR T E A NG GEAT R E . R E L R TR E . ARG
WERSE RS URARSRSE, PR E . T 15 E 25 E Lk
Y. FHEE GAERAMIIEESTE).

The charging car is mainly equipped with steel structure, running device,
coal loading device, opening and closing oven door device, electrical system,
hydraulic system, lubrication system, gas circuit system, etc. It is also equipped
with a residual coal recovery device, an oven door sealing device and oven
head fume collection and extraction system (connected to the dust collection
main pipe of the dedusting ground station).

b) ELEHL Coke pusher

TEENLTAE T RAALm, 222 A8, RIRHEH RIS A AR ER . T35
NGty FEATHEE . R I3 E . HEARARE L TSR E . TR
BB RS THRG ABARR. WERGESLBHAIRGEAN, kRS
ISR PG E | AR E | AR R B Bl R OR A S DL HE AR it B AR AP
WERE.

The coke pusher works on the pusher side of the coke oven and is divided
into left and right types, which is used to push out mature coke from the coke
chamber. It mainly consists of steel structure, running device, opening and
closing oven door device, coke pushing device, oven door cleaning device,
oven door frame cleaning device, lubrication system, air conditioning system,
pneumatic system, hydraulic system, and electrical system. It is also equipped

with head and tail coke recycling and processing device, smoke and dust
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collection device, pushing current auto-display and recording system with
overload protection alarm device.

c) F2£EHL Coke guide

FLAENBAT A M AENAIE L, T IR MSCH M. HEFRRT
A G AR HE S B AR S N TR AR R BRI A Y - SR AL T B A A A
FEATHEE . R TIBE L T PR E L SRR ARG E L WUE RGN
ARG K

The coke guide runs on the track of the coke guide on the coke side for
opening and closing the coke side oven door. When pushing coke, the coke
can be introduced into the wet quenching car or coke bucket car through the
coke guide grid. The coke guide is mainly composed of steel structure, running
device, opening and closing oven door device, oven door and frame cleaning
device, head and tail coke recovery devices, hydraulic system and electrical
system.

d) [EEIGEYL Stationary stamping machine

FE [ AL 22 AT KRS W 0 B0 PTE b, AR T NS Y RS [ R o 459 ]
DU Z A3 E . SRR E . LR E . (PR E . . PR, &5
T RG . BERGIORERGEHR WENLFFES B PLC &4, SEIUED
R B3, AT BLT Y108 T ah ] .

The stamping machine is installed on the track on both sides of the coal
tower and can stamp the coal material falling into the coal box into stamped
cake. The stamping machine is composed of safety stop device, guide roller
device, lifting hammer transmission device, stopping hammer device, tamping
hammer, frame, centralized lubrication system, electronic control system and
hydraulic system. The stamping machine is controlled by PLC to realize the
automation of stamping process, and can be easily switched to manual control.

e) HEzh%klEs Shaking feeder

REshg Rl A e 4 b A LA T B4 RIS &, e H TR FE RS T 4 2 %
B2 BRI SS

Shaking feeder is used on the stamp-charging coke oven . It feeds the coal

car trough under the coal tower.

HAEh A E . REahFE. FEMRAif . mZLSedl . T EAMPERE: KRR 2>
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S ] 459 [ e R 2 R A 2, AT SR TR SL T E 40 ), 0 6 22 HIE 4 [ AL 450 ] A5
Yo #AETT OV BRI S, AT S AL IKE

The shaking feeder is composed of a transmission device, a rocking
supporting plate, a box structure, a hanger, etc. Main structure performance:
feeding in batches for stamping coal car or continuous feeding of thin layer to
work with multiple hammer stamping machine. Operation mode for centralized
operation control, can also be a single independent drive.

f) %£%4 Quenching car

KoK, PRREE RIS BEE G H B EEE I 5.

Quenching car is used to take the hot coke from the coke oven to the coke
qguenching tower, to extinguish the coke, and then to transport the coke to the
coke wharf to unload the coke automatically.

FeEEAR e R, YRR E . MJT2E1T50, FE bR,
TEJRAR S TERE ST T TN il 325 B A5 A Rl o HE 2R W i A 2 5| R B AN 2 rh 2%
H 5 HEILERE .

The quenching car receives coke at a fix point, the quenching car is
arranged with a fixed inclined bottom plate and a side opening door, which is
mainly composed of a bogie frame, a car bottom plate, a car trunk, a door
opening mechanism, a brake device, etc. The two ends of the quenching car
are provided with traction couplers and buffers, and are coordinated with the
electric locomotive.

g) L% Electric locomotive

RIS T RSP RN R A ZEE F, H T2 MR B AR L,
PSR AT R E . — W IR R ERL B 2 TR AR R ER, el 2
MRS FEERIEZR, IR AL 000 2 TR EER .

The electric locomotive runs on the quenching car track on the coke side
of the coke oven, used for pulling and operating coke tankers or quenching cars,
with traction devices at both ends. The electric locomotives of Phase | and
Phase Il can meet both the requirements of dry quenching and wet quenching
operations, while the electric locomotives of Phase Il only meet the

requirements of dry quenching.
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HPLEFEER R, ETREE. HI3IRE. ARG, TSRS HARSR
LU FARBHANE,. PE. A= 6%, FE &EMEHR. EEFN
WA RLETE A A%, FTLAE P S OAT G2 b s MU PR AT F 4 i 42 7 3. 183K
TR A R e 1R . SBCk . A & S it Fe S5 R AR IE A R 2Kk
B & 2 AR L b

The electric locomotive is mainly composed of the body, running gear,
braking device, pneumatic system, air conditioning system, electrical system,
etc. The vehicle body consists of a driver's cab, a mechanical room, an
electrical room, a trolley, a platform, and a ladder. There is a power sliding
contact wire on the furnace side, and buffers and mechanical steel connecting
rod pins are installed at both ends of the electric locomotive for connection. The
coke tank rotation control system, control box, camera, operation console, and
power supply of the transport vehicle are installed on the electric locomotive to

meet the requirements of coke tank truck use.

T R4 AT A S 2 HR A6 2 W AL B A5 P 2% &, 0 B AR A o P 75 o B S % 1
fr 2 1# TR AR E RO 2 iR L BoE oy TR B AT

Due to the reserved nature of the dry quenching device in the phase | of
the project, which only uses a wet quenching system, the electric locomotives
provided for the first phase of the project can be initially considered to only meet
the needs of wet quenching, and the required positions and interfaces for dry
quenching control can be reserved. Before the 1# CDQ is put into use, it can
be transformed into a dual-purpose dry and wet vehicle.
5.2.7 T.Z2¥%+% Process Equipment

5271 #94kt Coke Oven Armour
PR EFE AL ABRLE. FRE L T T TAERORI IR S .
The coke oven armour includes buckstays, longitudinal tie rods, cross tie

rods, springs, protection plates, coke oven doors, door frames and so on.

PR ORI E S H BN, B W iR AN o[RS, s 7
o [P BB 2 S /NI, (A I 0 Ak v 1 R RGP R IS 0 SE NS &) o P A TR A
JIEER B E ) b I BERL A%, AT AR RIARLERL L £ T ) 32 2 298 ORI R T
MR FF WA B 58 4 A0 ™, e KRR e b A .
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The coke oven column is made of large welded H-shaped steel, which has
sufficient strength and rigidity. At the same time, by setting multiple small
springs along the height direction of the coke oven column, the protective
pressure applied to the coke oven body along the height direction is more
uniform. The upper and lower cross tie rods set at the top and bottom of the
coke oven column can provide sufficient protective pressure to the coke oven
masonry along the pusher and coke side directions, thereby maintaining the
integrity and tightness of the masonry and enabling it to work stably for a long
time.

KO BER BB ORI R ANZ AR, M Wi i )& T THESL AR S L RE 4 »
USRI Y, A Gk .

Large protection plate can effectively protect the coke oven from damage,
box-shaped section of the thick coke oven door frame has a good deformation
resistance, appropriate mechanical strength, not easy to be fractured.

ST TR AL T3, S T BRI Bt i )ik Re s
AARFF—E LS, DI TTEHE K I e DRI T2 M 5 ade FH el s 5
BR(RUT350), ‘B BAA M 2 SFAERELT, Pihi. P15 9B &, g ar KA

The coke oven door is equipped with an elastic knife-edge, spring-loaded
door bolts, adjustable webbing, and a suspended air-cooled design. The elastic
knife-edge ensures constant pressure is maintained to prevent smoke and
flame leakage from the coke oven door. The compacted graphite cast iron
(RuT350) is used as the main material of coke oven doors , door frames and
protection plates. It has the advantages of good resistance to rapid cooling and
heating, high tensile and bending strength, and long casting life.
5.2.7.2 Hh¥it Auxiliary Facilities

FEdP P & T Z WOiR BN, —EBRCa T MBS ARG
H . HHOR . SR . DA . X R (F T R,
RN EZ I

The top floor of coke oven end platform is equipped with a rotary crane.
The second floor is arranged some facilities such as a coke oven door repair
station, a push rod and coal ram testing and replacement station, accident coal

hopper, a guide bar maintenance station, and an electric hoist. These
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installations facilitate production operations and reduce the labor intensity of
workers.

5.2.8 =3I Environmental Protection of Coke Oven

5.2.8.1 HEMHBUR LG Continuous Emission Control

A RS FR P A P 1A B R — IR G U R AT, IR AR A AL
dis TS BEERAE SN MR

One of the characteristics of stamping heat exchange and recovery coke
oven is that the heating system is operated under negative pressure. Therefore,
the ovens, covers, doors, and bodies of the coke oven do not leak smoke to the
outside.

PRI R AR Rl SR PR T T 28 R BORR G A ARG 1R e R, A RO A 1
KBRS, To AL B .

Because the coke oven adopts segmented air combustion and internal
combustion control technologies, the temperature of flue is effectively lowered
and no denitrification treatment is required.
5.2.8.2 JR/KMIEAEFY) Water and Solid Waste

Fe AR R I A R AR R AT IRGE, Tl IRt R 58, A4
ALK

Crude gas of the coke oven is burned in the coking process without a
chemical recovery and purification system, can not produce coking water waste.
529 B RS Wet Quenching System

RN I G AN, OSTRAE AR AR IS R 2L A AT HE K PR

The Phase | and Phase Ill construct a new wet quenching system, located
outside the end platforms of 1# and 12# Coke Oven, responsible for cooling
and extinguishing the red-hot coke transported by the quenching car.

MRS AR e R sV AR AR Y (AR AR S VAR AR R G BAR AR AR TR 5
FRFERE AR | K AR B L PrIRAGUER A B L oy f T A Kt
K R K G AR BN m okl M B 3hEH R G045

Wet quenching adopts a fixed-point coke quenching car and a new type of
coke quenching tower. The wet coke quenching system includes a coke

quenching pump room, coke quenching tower, coke quenching spray pipe,
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water mist capture device, baffle dust removal device, powder coke
sedimentation tank and clean water tank, powder coke dewatering platform and
double beam grab crane, high-level tank and automatic control system.

SRR N B POE AR AR B L K Sl AR B DL SRR R AR 2 B, SRR
i E A B fE R I A AR R

The quenching tower is equipped with a rapid quenching device, a water
mist capture device, and a baffle dust removal device. The quenching tower is
also equipped with a coke splash proof cover.

R RRE AR B E )R, EERGIT I LU R AT RE AR, 18]
FEHIAE 70-90s, K £E 5 I AE R K AMIC BK 73 A , RISk AR PRy ks B2 B8 in 35 57,
AR B R R i

After the quenching car arrives at the fixed position of the quenching tower,
the quenching system begins to extinguish the red hot coke for 70-90 seconds,
the moisture content of quenched coke is low and stable, while making the

particle size of coke more uniform, which can greatly improve the quality of coke.

MR G IR AR, KBS R GRS BB NE N — R K,

TEEURIIK 55 R I AR B A, 28050 B 2R BORE— B 0 e i ok, HAR R B
T LK AR RORE N P A% B4 B, B ZRVR AR S BT

When the quenching system starts working, the water mist capture system
is activated in advance and forms a layer of water mist inside the quenching
tower. The large amount of quenching emissions generated during quenching
rise sharply under the action of thermal buoyancy and are cooled when passing
through the water mist layer formed by the water mist capture system. Part of
the dust particles in the steam are washed away, and the rest form condensed

droplets with dust particles as the core, which continue to rise with the steam.
FERSFEIE TR B P E ST AR R R . iR BR R B AR BR
AR ALK SR RGBERIA EN A IRAERR AR E N 4k 2 BT, R AEHIS
M A PR B, ARSI SRR A AR AT AR R I, DBy A RIURL g N A v B
A e FEL I B X A UORE 2 T T AE RS M L, B Jm A B AR R H T
AR BRAZEE BIBRE Fr LI A R0, € 1K BEhse v o
There are two layers of baffle plate dust removal devices at the top of the
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quenching tower. The baffle dust removal device consists of a wooden frame
and a dust removal plate. The steam that has been washed and cooled by the
water mist capture system continues to rise in the quenching tower, and the
velocity of the cooled gas decreases. When passing through the gaps of the
baffle dust grid, the condensed liquid droplets with dust particles as the core
are electrostatically adsorbed and deposited on the grid through mechanical
collision. Finally, the purified steam is discharged into the atmosphere from the
outlet of the quenching tower. The coke powder particles attached to the dust
removal blades of the dust removal device are regularly sprayed and washed
with water.

KA AR S A R ETG R ZREE LK F el A, BT AT
iR TG HE SN IP N 2 A=

The steam generated by coke quenching, which contains a large amount
of pollutants, is greatly reduced in dust content after being washed with water
mist, cooled, gravity settled, and purified by baffle plates.
5210 FTHEEETZ RS CDQ Technology
5.2.10.1 Mk Overview

AT RIS RS, R 1#TRERE R, IR 14, 2#
TR E . LA, 1#TEERES e 1~ 8l E, 24T
FEAREE S I 5~8# R I E .

The first phase of this project involves the construction of the 1# wet
quenching system, with reserved position for the 1# CDQ. The second phase
includes the construction of two sets of 1# and 2# CDQ units. During normal
production, the 1# CDQ will be paired with the newly built 1#~4# coke ovens in
the first phase, while the 2# CDQ will be paired with the newly built 5#~8# coke
ovens in the second phase.

AR TR B S B RR, 1~4#E ] AR R Y 2#
FRO AR B AR B BRI, 1~4#EE 0 H] AR RS ER, S~8HEEN ] 1#
THRAESE G, =HIER 2PN RS, S#TEAERE S =0k o~124#
FENHBCE o IEH A I S# TSRS B A, TR AR B R e uiik b,
K 2RI E R G EE
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In the event of annual maintenance or failure of the 1# CDQ, 1#~4# coke
ovens will utilize the 1# wet quenching system for quenching. If the 2# CDQ
undergoes annual maintenance or fails, 1#~4# coke ovens will use the 1# wet
quenching system, while 5#~8# coke ovens will switch to the 1# CDQ for
quenching. The third phase involves the construction of the 2# wet quenching
system and the 3# CDQ, which will be paired with the newly built 9%#~12# coke
ovens in the third phase. Under normal production conditions, the 3# CDQ will
be used. However, in cases of annual maintenance or failure of the 3# CDQ,
the 2# wet quenching system will be employed.

RTHE A~B#TR R E AL FERE )0y 140th.

The processing capacity of the 1#~3# CDQ units in this project is 140t/h.
5.2.10.2 THEEFATZSH Basic Process Parameters of CDQ

FRRERRTZSHT:

Basic process parameters of CDQ refers to Table 5-5:
#* 5-5 TIREEARTZSHFE

Table 5-5 Basic process parameters of CDQ

i H 4 %% ltem Name FE T Z 5S4 Parameters
FREERCE

Maximum capacity of CDQ device

3x140t/h TR E CDQ unit

_ _ 121.66t/h
Rated capacity of each CDQ device
T4 1 Before CDQ 950~1050°C
FESIRE Coke \
tem”ﬂefature <200°C CfRiFfH, K248
P T4 )5 After CDQ '
(Guarantee value, water equivalent
method)
TF4EHS A Dry quenching time ~2h
16 &R BEPE Coke burning loss rate <1%
S KL Gas / coke ratio in th X
NI KL Gas / coke ratio in the 1280m¥t £ coke
chamber
ﬂﬁ%’ﬁ%%j@ﬁiﬁ Ma>'(imum flow 200200mh
capacity of circulating gas
?E%%TZISE”#??E% R.ated flow capacity of 173975meh
circulating gas
B AR HETHE entering s
Temperature of CDQ chamber
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T H £ Item Name FET. 254 Parameters
circulating gas H 4847 outing .
CDQ chamber 880~1000°C

TiAr = Fo v oK T AR I E) Permitted
maximum breaking time of coke charging
TR AR B R A #RAE R 2L Intensified

operating coefficient of CDQ device

1h

1.1

350d/a, 24h/d &Sz, 15d/a fF&
350d/a, 24 h/d continuous operation,
15d/a annual maintenance
1#HH1 2# TN RN RS, RIS TR A5 T
1# and 2# CDQ are not inspected at the
same time, and the inspection time is
staggered

TR A )
Operation system of CDQ

5.210.3 THETZHMAE Process of CDQ Technology

BT L1 AR A AR A el rEL R A ] BRI AT . SRTH LR LR RS T Ik =
TR PTG ARG RN B AR AT N AETR R S
PSR BRI AT B e, R A1 A 200°C UL T, AlkAR e B 3] s
PlLE, SRIGE BB RS

Coke bucket carriage full of red coke is pulled to the bottom of lifter derrick
by the electric locomotive. The crane lift coke bucket to the top of CDQ chamber,

and coke will be sent into the CDQ chamber by charging device with distributor.

Heat exchange between hot coke and circulating gas will proceed in the CDQ
chamber. The coke is cooled to below 200°C, and discharging to belt conveyor

by discharging device, then coke will be transported to coke treatment system.
5.2.10.4 THAETZAE Process Arrangement of CDQ Technology

THEEGE .
CDQ device is arranged in the outer area of the end of 1# . 8#and 9#coke

oven, and the center line of the coke oven -boiler is perpendicular to the center
line of the Coke Oven. The hoisting derrick of the coke dry quenching device

spans over the track of the coke quenching car, and the crane directly lifts the
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coke bucket.

TRERERTRY . —KBREE. TRER . ZIRERAE. TR

EWAEE, YR RELHEIER, MR, W& MEREGH.

The coke dry quenching furnace, primary dust collector, coke dry
quenching boiler, secondary dust collector, recirculating fan, heat pipe heat
exchanger, etc. of CDQ unit are all closed connected by the circulating gas
pipeline, with a short process and compact and reasonable equipment layout.
5.2.10.5 THRETZMEEX S Main Equipment of CDQ

*5-6 FIRETZEERER (1x140t/h)
Table 5-6 Main eduipment of CDQ (1x140t/h)

FFs EN LiEDA g I
No. Name Unite [ quantity Remarks
1 i&# % Bucket carriage & set 3 2 1 # Two operation
with one standby
5 FEGE A set 3 2 Fi 1 % Two operation
Coke bucket with one standby
Sy .
3 H ZJJX_TM%E Automatic £ set 1
alignment device
4 $EF+#L Crane £ set 1
O\ i
5 EPNE Charging £ set 1
device
FENREE H HL BT
6 Electric cylinder for A~ set 1
charging device
7 #i M2 E Blasting device | % set 1

BRI RS R
o TR BT XU TR

8 HE#E35 E Pushing device | % set 1 Including pulkh_ead gate,
magnetic vibration feeder,

rotating seal valve and
double-fork chute, etc.

#{}\I}%/I\ .
9 Second de-duster 7 set !
10 P EE Heat pipe & set 1

exchanger
11 IR XML Circulating fan, | & set 1
12 ﬂﬁ%ﬁkﬂﬂﬂ %?MIL Motor | . 1

for circulating fan
Al JEAME: 2% High

13 temperature rectangular | 1~ set 2

compensator

14 1% W HEBS Elevator £ set 1
e 8. 2#. B TRER RS EAFA .

Note: The configuration of 1 #, 2 #, and 3 # CDQ equipment is the same.
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5.2.10.6.1 Z#EHi%%EE Hot Coke Transportation System

ZLFERIE R G R AL = T HE I LRI IR B AR T, I e N e B AHRD
B, BAERATEPN. FERSOFEEE. SBilE GafE L. B
AN B N AR THLAE o FRRE AR i R AR 7 SRR . i R AL 4 AR
JAW, — &N o ERAE . K ay e sI i, BERei e TkaE
RNV R, SCREH R ISR R VE K . i DR AR IE - AE 4R TH 2 1 HERf 0T

RTEHAESRTT AR REAT TR R L SRl R e . PR MRS, IR AT
FEHTA

The hot coke transportation system will transport the hot coke from the
coke chamber to the top of the CDQ chamber, and cooperate with the charging
device to charge the red coke into the CDQ chamber. The main equipment
includes electrical locomotive, coke bucket car (carriage and coke bucket),
automatic positioning system and crane. Coke bucket adopts the method of
fixed point coke connection. In order to shorten the operation cycle of electrical
locomotive, one electrical locomotive tows two coke bucket cars. The electric
locomotive is a traction locomotive, which can meet the operation requirements
of dry quenching and wet quenching. In order to ensure the accurate alignment
and safe operation of coke truck in lifting derrick, a set of hydraulically driven
automatic alignment device is set on the outside of the quenching car track at
the CDQ unit. The crane carries out operations such as emptying coke bucket,
filling coke bucket, shifting coke bucket in the lifting derrick, and charging hot
coke into the CDQ unit.

a) fEf kiz# %4 Coke bucket and Carriage

BB AT AP MR AR G 50TE b, B TR AR P X MRk 2 Az 3k
CLAEAVEERE. FEBEFMELR. FRAE. WEhdE. BRI F PUE AR

The carriage runs on the quenching car track on the coke side of the coke
oven and is used to transport hot coke and coke bucket between the coke oven

area and the drying quenching station. It is mainly composed of truck frame,

wheel group, brake and coke can lifting guide track.

FEE 32 2 T AR AR A 3B B)) F0JE 1R P AT 2 RS o R A e TR A A RN kY
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TR 8o FEGEPH IR AT S AV FRAC AT 1], 3 VAT 5 R ) EE BN R 48 i 1A
AT

The coke bucket is mainly composed of a coke bucket body, a swinging
bottom gate and a boom. The coke bucket is composed of a steel frame and
cast iron lining. Both sides of the coke can are provided with a guide roller for
lifting and guiding, and a derrick for lifting the can body is also provided with a
link with the bottom brake.

b) HIXZEE Automatic positioning system

b A = ARG EE e SR VA -

In order to ensure the accurate alignment and safe operation of coke
bucket car in dry quenching station, a set of automatic positioning system driven
by hydraulic force is set outside the track of coke quenching car.

AR B R A E (R EAREE ., ML LR WERSG (F
WS BB SR

Automatic positioning system is mainly composed of alignment device
(including clamping device, cylinder and base), hydraulic system (including
hydraulic station, pipeline and accessories).

c) #&JHL Crane

FETHHLISAT T AT KW TR 2 [0), S TR T A iz A .

The crane operates between the ground and the top of the CDQ chamber

and is responsible for lifting and transporting coke bucket.

IR — G RGN m 2, s igt. B, BaiRES Baixhs
SEThRE, FUORT F AP ER 2 4L R . AU 7 2 AN R . ST EATAL
. AR . R E . AR E T AT R RIPEE.
LA B S AL . AN A A T BRI TILEMESE (50 | Rl mAE. BiE=
CBURE RS ERSE . IRTHLRI R AE > R RS RS R RS AR
ARG ARG RN &M T NRERRIUE RS0, NELE. 4. 12
SEMAE, SETIHLBEA 56 3 A ATIBC B i R G AEAT HUE M 3 A AT AR R
BLTFIRANT R BESS o B H S5 5 A v B0 B E SR T ALY THT A P 5 4 Bk 22
FIHHLE . NERRRERIERTE RG22, B BR TN 22 48 45 5 ) 22 4= )
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Bfigs, FRITHLIRTIHLR HIah a5 B & 3h 18] B 5 S AMEAT B 3h#iMe R Rk & Dy BE .

The crane is a two-storey structure of the bridge crane, with lifting, running,
automatic operation and automatic alignment and other functions, by
mechanical and electrical parts. The mechanical part is mainly composed of
steel structure, lifting mechanism, running mechanism, lifting gear and coke can
cover, lubrication device, maintenance electric hoist and manual hoist, safety
protection device, cable drag chain, etc. The steel structure mainly includes the
main frame of the hoist (frame), the coke can guide frame, the operation room,
the mechanical room and the platform, and the ladder. The electrical part of the
hoist is mainly composed of the transmission system, the detection system and
the control system. Its transmission system usually adopts full digital vector
frequency conversion transmission system. For continuous, safe and stable
production, the hoist is equipped with a perfect detection and interlock control
system. Both ends of the running track are provided with over travel limit
switches and windproof anchor chains. The power supply and signal
transmission cables are delivered to the elevator through cable drag chains
located on the side of the elevator. In order to ensure the safety of the hoisting
system to a greater extent, the safety brake for the rope drum of the hoisting
machine is added. The brake of the hoisting mechanism of the hoisting machine
has the function of automatic brake gap compensation and automatic
compensation failure alarm.

ST PLC #2, AT RS = . fIHLH PLC 5 H A& HK
B, IEEHREN, #IHHLE PLC 5HAR &S, 4 FLRINERME.

The crane is controlled by PLC and monitored in the coke quenching
control room. Crane by PLC and other equipment linkage, normal operation,
hoist by PLC and other equipment linkage, no driver on the car operation.

d) TR 5E4k CDQ chamber and CDQ shell

TR A BT TH R A, Ah e RN I, A AT TR B G e S B FAuie 2%
FETFHE N, ANTHER 2R N HZE AR IR 55 MBSO ¥ A SR [ 34, g £
RULE M 1000£50°C %% 200°CLLF .

The CDQ chamber is a tank with circular section, the shell is made of steel

plate, and the inner lining is wear-resistant clay brick and heat-insulating brick.

In the CDQ chamber, the red hot coke charged from the top exchanges heat in
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reverse with the cold circulation gas pumped in from the bottom, and the coke
temperature reduces from 1000+50C to 200°C below.

FHEH LTI =, PIERRHE, TEVREIE . AN TR
B TUKEHE, KB A T2 5, A RESEINm KRER . BB e
A AN RGE B 2 RHE 5 v 2= AHE, PR GE B H O — IR R AR AR i it
U . S A BRI B, e s )& B S HCR S MR KiE
WHETINKE, AANEBCHIERL. K E LA

The upper part of the CDQ chamber is prestoring chamber, the middle is a
chute, and the lower part is cooling chamber. The top of the CDQ chamber is
equipped with a seal tank of chamber roof. The seal tank of chamber roof is
made of stamping production process products, and the inner ring is equipped
with refractory castable. The annular air duct arranged outside the prestoring
chamber is communicated with the cooling chamber through each ramp, and
the outlet of the annular air duct is connected with the inlet of the primary dust
collector. The prestoring chamber is provided with a material level detection
device, a pressure measuring device and a release device; Annular air duct is
provided with an air inlet device; The cooling chamber is equipped with
temperature, pressure measurement and coke oven ovens.

e) MiKE Gas feeder

A R B2 BAE TIPS, R A R SO B N = P, JE AT AP
WEEIR IS T ik .

The gas feeder is installed at the bottom of the CDQ chamber, and the cold
circulating gas is uniformly supplied to the cooling chamber, and the coke in the
feeder can be uniformly dropped.

f) FA%:E Charging device

BENIEE R R, TR TR & b, 2 e O sF By
AEt BrEEs WESRRE RS EL P ERE % EEH . PUBRER. REE
FERESCHE . IR . AT N

The charging device adopts a split type and is installed on the platform at
the top of the CDQ chamber. It mainly consists of a fixed hopper, dust cover
plate, furnace cover, movable hopper, hopper trolley, coke oven cover trolley,

transmission mechanism, track frame, fixed coke tank support, guide template,
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safety railing, etc.

g) ffESE Coke discharge equipment

RS E AL T RN BYRHE, K ARG AR 2 A1 H) 200°C LA T £ R 144k
AR . B HPARR [T RS AR . AMEES . R . heRE
BT RIXZE R R A A% R

The coke discharge device is located at the bottom of the CDQ chamber,
continuously and tightly discharging the coke that has been cooled to below
200°C in the lower part of the CDQ chamber. It is composed of bulkhead gate,
vibration feeder, compensator, intermediate connecting chute, rotary sealing
valve, and double-chute hopper and other equipment.

1) 4w ] Bulkhead gate

SPRR ] 22 ETFARI R o TEH AR =0, PRI [T 58 4T s R4
B EHE R B T BB, < FITAR ] T DI T XS e A B R R P i il 1)
R B S A AT RE BRI e R4 36 L, A5 FEURRE-P AR 1T R 30 Sk B B el T
B BB Ta i E, RN LT F3hiRlE.

The bulkhead gate is installed at the bottom outlet of the CDQ chamber.
During normal production, the bulkhead gate is fully opened; When the annual
maintenance or coke discharge device needs maintenance, close the bulkhead
gate to cut off the coke falling from the bottom of the CDQ chamber. The electric
head of the bulkhead gate is equipped with travel limit and over torque
protection devices. When there is a power outage, the conversion wrench of
the electric head of the bulkhead gate is switched from the electric position to
the manual position, and manual operation is used.

2) R B4 KL 4% Vibration feeder

R IR B 45 R o B B 2 B, i AR e R L ) DR /I RT DA AR £
REHE . IR 4R S R . R IRBIAAR | DR | 42 48 S 4L R .
R EN 2 RS B HLoS BRAE . b R i) = o /EA PLC H ah %] = FhigfE
7.

The vibration feeder is a quantitative discharge device for coke, and the
discharge amount of coke can be changed by changing the excitation current.

The vibration feeder is composed of a material tank, electromagnetic vibration

body, shock absorber, controller, etc. The electromagnetic vibration feeder is
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equipped with three operation modes: machine side operation, manual
operation in the central control room, and PLC automatic control.

3)jie#: %+ Rotary sealing valve

Jie e 2t AR Bh 25 k2% 8 B HE AR R AE R RS N ekt o e
S I 1L AR PN O AR [ e, (BAEALIR SR ON, Bl R R R I A e
Dt CRBhiRAE) . Wk % 5 IR VA I Mg . b et & B s /e A o ol
FEbl S92 H RguEsh R =M ERiE T

The rotary sealing valve continuously discharges the coke quantitatively
discharged from the vibration feeder in a sealed state. The rotary sealing valve
normally rotates in the forward direction during production, but when dealing
with material jamming accidents, the on-site operation panel is equipped with a
reverse rotation function (jog operation). The rotary sealing valve has three
operation modes: on-site independent operation, central control room
independent operation, and central control room control system linkage
operation.

4) X7 1% A% Double-chute hopper

XUE TR e g e s e W R L A R 3 A SR LA e

The double-chute hopper is a device that sends the coke discharged by
the rotating sealing valve to the belt conveyor.

h) “</&7E¥F3EE Circulating gas transporitiion system

ARV AT BAETAEN HIAT X B QAR RN LD 5HENIE (B
fEA A ED 208 EERSEA KRG KBRS TEA KNI IAVE i

The equipment of circulating gas transportation system are arranged
between the gas feeder (cold circulation gas inlet) and the circular duct (hot
circulation gas outlet) of the CDQ chamber. The main equipment include a
primary de-duster, a secondary de-duster, a circulating fan, and a heat pipe
exchanger.

1) — kR4 %% Primary de-duster

—IRERAE N E VTR ARR A E, TR BRI I & ORI
CARARS TR AR R i R B . — IR BR AR g B el @ JmsKiE AL AR
WA SERI G, Ao ANARCIR G, IF A FEREIR . BRAR &SR] A 1558 0 B i
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773

The primary de-duster is a gravity settling tank type dust removal device
used to remove coarse coke powder contained in the circulating gas, in order
to reduce wear on the furnace tubes of the dry quenching boiler. A primary de-
duster is mainly composed of a shell, a metal support frame, and internal
masonry. The shell is welded with steel plates and equipped with brick support
plates. The dust collector adopts a gravity settling method with a retaining wall.

2) “IRPFrA2 %% Secondary de-duster

TSR Td e T TRELZHE 2 E RN B AR LA, KT
IR R R 2 — 2D R, EEATEIR B TR ok 2B 2D,
BEAR AR X A KA B BT, AT SR A A JXUBIL A8 P A7

The secondary de-duster adopts a specialized multi tube cyclone

=

separation dust collector suitable for the dry quenching process to further
separate the fine coke powder in the circulating gas, reducing the dust content
in the gas entering the circulating fan and reducing the wear of coke powder on
the blades of the circulating fan, thereby extending the service life of the
circulating fan.

ZE TN IR RS T E AR A R T GPERED BER. F

(NER) BEMR. Fb5E. TEBAKF R AR E SR L

The multi tube cyclone secondary de-duster mainly consists of a single
cyclone, a cyclone sub (outer sleeve) fixing plate, a guide pipe (inner sleeve)
fixing plate, an outer shell, a lower ash hopper, and inlet and outlet variable
diameter pipes.

3)EI XML Circulating fan

TR IR R AR AR S IVE S G TR R IR XUBL, 0 P RS A 2 B SN s S U
VAR LA N AR IR A o FEFA XL 2l KALAAR . Babl. A R B4
WS A T 22 . WHLAAA R A7 AR 1 RSS2 R

The circulating fan installed between the secondary de-duster and the heat
pipe exchanger pressurizes the closed-loop circulating gas and continuously
sends it into the CDQ chamber for circulation. The circulating fan is mainly
composed of the fan body, motor, inlet electric baffle, and detection components.

The fan body is composed of an outer shell, lining plate, rotor, bearings, etc.
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4) HiE 2% Heat pipe exchanger

VE NS LA RN HS TR R A U i L,
2K G TRREAT R, BRARHEATAEN BT AR B, AT s A T HE
AR

The heat pipe exchanger is installed on the circulating gas pipeline
between the outlet of the circulating fan and the inlet of the CDQ chamber . It
uses boiler feeding water to exchange heat with the circulating gas, reducing
the temperature of the circulating gas entering the CDQ chamber and
enhancing its heat transfer effect.

i) &P HEER Passenger and cargo elevator

TR A R AR AE N D3R, R TR R SO i B 2 B 7 P LB

For the convenience of inspection and maintenance personnel, a
passenger and cargo elevator is installed outside the structure of CDQ chamber.

i) 4G MERERE Traverser and coke bucket maintenance

AT FERT G A#EE NP SHER R N2 O#EE I AN &8 i — R 4 2, AR
BHARIE IR, S IR

This project will construct a traverser on the outer side of the newly built 4
# coke oven, 5# coke oven and 9# coke oven for storing, replacing, and
electrical locomotives, coke bucket cars, and wet quenching coke cars.

W =B EERAS, 2 BAA S RITE G AMU X, H TR
HFEHE T EABN, VU RO R B AR Z P TR . (BT R R
SETAE VR o el B s L

Three newly built coke bucket maintenance stations are respectively
arranged in the outer area of the traverser for the maintenance of coke buckets.
When the coke tank needs maintenance, use a car crane to lift the coke bucket
to the coke bucket maintenance for maintenance. The repaired coke bucket is
still lifted back onto the transport vehicle using a carrige.
5.2.10.7 TR IR )i Environment Protection of CDQ

B AL XU TR« T = TECH LA XL TRCHOAE 7 A= B M A 250 3 N B 2 1 T
SR AR B, T HLO I P R T — i B
The CDQ unit adopts relatively complete sealing and dust removal
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measures: the smoke and dust generated by the charging device, the
underground belt conveyor of the CDQ chamber, the double-chute hopper, the
pre storage room and the circulating fan are collected and processed at the

dust removal ground station, and certain noise control measures are also taken.

5.3 fEALH R4 Coke Treatment System
5.3.1 i Overview

ANFERLFEAT AT AME

The coke processing system transports the coke after CDQ or wet
quenching, and screens it into different particle sizes according to requirements
for storage and transportation.

A R Gt =W, = HIERSE AT A2 300 JTIEAR P AR

The coke processing system will be constructed in three phases, and the
completion of the third phase can meet the coke production capacity of 3 million
tons of coke oven per year.
5.3.2 T.Z2.iiifE Process Flow

R 3 BT K T R 4R R 24 AR LIS 5 7 AR 07 49 < 10mm
FERAZ10mm R, Ho<10mm NGIA7 5 I 3 R AMNE 245 5 X,
210mm £EIR BRI AT N IAF 5 A0S , AT iy 28 sUHHE L% 20 A3 2 RIEATF

The coke discharged from the coke table or dry quenching coke oven is
transported by a belt conveyor to the coke screening building, which is divided
into two stages:< 10mm coke powder and = 10mm coke. Among them,<10mm
is stored in the coke storage bunker and transported by truck to the designated
area. =2 10mm coke can be stored and transported out of the coke storage
bunker, or transported to the coke yard for outdoor coke yard by an elevated
belt conveyor.

BANRGTFEBEE . TR W DU R 7 2mIs LIS R A %3 1
i S B AL B -

The entire system mainly consists of coke platforms, coke screening
station, coke storage yard, corresponding belt conveyor corridor, and various
transfer station.

5.3.3 Witi S EE %% Process Facilities and Key Equipment
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a) fi& Coke Wharf

LG IE R E TR G EA . K. ZBRKS, HXNRIRALE
Wk G 1 B, K 54m, f5ifh 28°, AR A]~0.5h. KM EIBUR AL
SEEIZBE 2 BR AMUR AL AR o TIBS AL AT HE AR & L1 T ORIV & £5 48 5 M )
A E GGt IsfEar UmEL L, X R AEMEEAT TR AP

The function of the coke table is to cool the mixed coke after wet quenching,
drain water, evaporate water, and supplement the remaining red coke
quenching. There is one focal table with a length of 54m, an inclination of 28°,
and a cooling focal time of ~0.5h. The scraper focusing machine is used to
realize the remote control of mechanical focusing. The scraper can evenly
scrape the mixed coke sliding off the coke platform to the coke belt conveyor in
the coke platform pit and send it to the coke screening building for screening
treatment.

b) i Coke Screening Station

i EMER IO, S &2y 800t.

The coke screening building is arranged in a Double row, and the total
storage capacity is about 800t.

HAE G BT R R IR & £, 2R3 (3L 2 &, 1 91 1 %O 72 9210mm,
F<10mm P 2 .

The mixed coke transported from the coke wharf or the CDQ is divided into
three levels of 210mm,and <10mm by the vibrating screen (a total of 2 sets, 1
open 1 spare).

<10mm £ NG A7 o a0 11 s Bl S ) | BRI AR NS B 1R 8
X8 210mm Bl A] A G Ar i m] e e s vlis 4.

<10mm coke powder is stored in the warehouse and directly transported
by car to the designated area through the electro-hydraulic jaw gate at the
warehouse entrance; =210mm can be stored in the warehouse or transported
to the coke yard by elevated belt conveyor.

c) W #37 Coke storage yard

FH e 22 TUTIE A LIS SR [ B R AR £E 37 A 7 METRG I L LA T HE U
IR IV AR MV AN £ 37 )i IR LA

The coke transported by the elevated belt conveyor is stacked orderly in
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the coke storage yard open coke field, and the auxiliary work of coke stacking
and bottom clearing is carried out by the bulldozer.

R AR Ay 12 TN, I, — IR E ) 6 Jiml, I
WIEZ) 6 T,

The total storage capacity of the coke storage yard is about 120000 tons,
which will be constructed in two phases. The first phase will have a storage
capacity of about 60000 tons, and the second phase will have a storage
capacity of about60000 tons.

d) Hfth Others

1) TRAEEER RN R T 20 50l e TR T, RO FE A AR R 1Y
BT L 92 i W5 35 ;. The top of each coke tank of the coke
screening building is provided with a radar level meter to monitor

the coke level in the coke tank;

2) AR IEE DTILA) B Xk ML LR, The new

belt conveyor is selected according to the DTII (A) belt conveyor

manual;
# R #Hy 1% WL BE /7 Capacity of belt conveyor: B=1400mm,
Q=400t/h;

3) MR AEENLAEHIE AR, B AR 28 oS, o<
FITRAT IS . AU Im) T2 D s . TR LS ZEAT I 28 S5 ORI e B, IR
ARGt % 451817 According to the different use conditions of belt
conveyor, two-way rope switch, deviation switch, slip detector,
longitudinal tear detector, chute blockage detector and other

protection devices are provided to ensure the safe operation of
the system;

4) AL TR AL B WE 1 6 T IHER, IR s
k& Install one electronic weighing scale on each of the two
belt conveyors for CDQ to measure the amount of coke conveyed;

5) i AEENL LTI R KT 45kW i A BRAE RS #4528 When

the motor power of belt conveyor is greater than 45kW, the torque

limited fluid coupler is used;
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6) KHYBERERIE, TZ4d 28 PLC B H 3h#% . Four-shift
operation is adopted, and the production process is automatically

controlled by PLC interlock.
5.4 &#HFIH & Waste Heat Utilization Facilities

54125017 % Installation Plan

54.1.1 FHLER Main Equipment Selection
ARTHEF AR R AR, ATH—. = =ZWoidk. — =

=HIR-E T 2 & 152t/h B S T s s O IR R AR A, B 2 BRAE

XM G IRARBIY . AAE—. S ZIEREEN, & 1 % 140th

FHEEERE EACE 730h i il s s — TR A R e, TR R B

H

Iy o

This project utilizes waste heat from heat-recovery coke oven flue gas. The
construction is divided into three phases (Phase I, Il, and lll). Each phase
includes the installation of two 152 t/h ultra-high temperature and ultra-high
pressure single-reheat coke oven waste heat boilers, with one waste heat boiler
corresponding to every two coke ovens. Additionally, within the scope of Phase
[, I, and Ill, one set of 140 t/h dry quenching (CDQ) system paired with a 73 t/h
ultra-high temperature and ultra-high pressure single-reheat CDQ waste heat
boiler will be constructed in each phase to recover sensible heat from coke.

ARTFEF R R AN 3 B, —. . =M% 1 B, FEHENE 2 &
NZK65-13.2/566/566 &t e, MHNHECE 2 & QFW-65-2 UK /L, H
HE ThE N=65000kW, #i5E ik U=10500V.

This project involves the construction of three new turbine-generator power
stations, with one station built in each phase (Phase |, I, and Ill). Each station
is equipped with two NZK65-13.2/566/566 condensing steam turbines and one
QFW-65-2 generator configured for each turbine pair. The generator has a
rated power output of 65,000 kW and a rated voltage of 10,500 V
5412 FHASEFEEH RKSE Models and Main Technical Parameters

FHRE FEHARSEHUT (RELUIERFERINMD:

The main technical parameters of the primary equipment are as follows

(final official information shall prevail):
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a)

FEI RS A HR YT Coke oven waste heat boiler

5 Type:

& Quantity:

bR RIE 2% K B

Rated evaporation of boiler:

IR
Superheated steam
pressure:

o PRV
Superheated steam
temperature:

45 KR B

Feed water temperature:
R E

Reheat steam flow rate:
PR HE 2R R )
Reheater inlet steam
pressure:
PRI N ZORIRE
Reheater inlet steam
temperature:

AR 28R
Reheater outlet steam

pressure:

R . B AREIA L HEl ik
R Bl

ultra-high temperature and ultra-
high pressure, natural circulation,
intermediate reheating, drum boiler
66 (—#H248, “W24g, =2
£) 6 units (2 unitin Phase |, 2unitin

Phase Il, 2 units in Phase ll)
152t/h

13.8MPa

570°C

133°C

146.8t/h (%) (tentative)

~2.7MPa

~355°C

~2.5MPa

- 71 -



kel (b3 ) RHEBRBHBIRAE

HUATAI YONGCHUANG (BEIJING) TECH. CO,, LTD.

FRHE 2R R
Reheater outlet steam
temperature:

T 1L HE G

Normal boiler discharge
rate:

PRI A7
Overheated steam
temperature regulation

method:

#i'% 7730 Layout method:

570°C

<2%

25 K 7K R,

feeding water spray cooling

FeRATE C(TRERBCB R
Outdoor layout (with a rain shelter at
the top)

TIE 4447 Dry quenching boiler

A Type:

& Quantity:

Bl IE T 2K
Normal

capacity of boiler:

P AE RN R

Rated evaporation of boiler:

i IR )
Superheated steam

pressure:

R AR

evaporation

e e I e s ARIE A ] —
PR ARGRAY G

ultra-high temperature and ultra-high
pressure, natural circulation,
intermediate reheating, drum boiler
3 & (—#H. =W, =% 1 6)
3units(One unit each for Phase |,
Phase Il and Phase Ill)

63/h

73t/h

13.8MPa

570°C
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Superheated steam

temperature:

27K 133°C

Feed water temperature:

MR E 70t/h (¥E) (tentative)

Reheat steam flow rate:

PR 728D ~2.7MPa

Reheater inlet steam

pressure:

P IAAS I O RIS ~355°C

Reheater inlet steam

temperature:

AR 2R ~2.5MPa

Reheater outlet steam

pressure:

IS Y O 2RI 570°C

Reheater outlet steam

temperature:

T IR HE G % <2%

Normal boiler discharge

rate:

o RORIR A T U7 2 25 7K g% 7K ke

Overheated steam feeding water spray cooling

temperature regulation

method:

#8750 Layout method:  FERAE (THEBEBE D
Outdoor layout (with a rain shelter at
the top)

c) JR#Hl Steam turbine
A Type: R e ] RO A
ML BRI

- 73 -



kel (b3 ) RHEBRBHBIRAE

HUATAI YONGCHUANG (BEIJING) TECH. CO,, LTD.

¥ & Quantity:

HE % Rated power:
WUE 2V

Rated steam temperature:
WUE 2R

Rated steam pressure:
IEH AR

Normal steam intake:
RKBHAE

Maximum steam intake:

e R L HR AR IR AR )
High pressure cylinder
exhaust low-temperature
reheat steam pressure:

e R LR IR P AR
High pressure cylinder
exhaust low-temperature
reheat steam temperature:
el P AR )

High temperature reheat
steam pressure:

e it P AR VRIR

High temperature reheat
steam temperature:

WOE AL

Rated exhaust pressure:

ultra-high temperature and ultra-
high pressure, intermediate

66 (—H. —H. =#%2
&)

6 units (2 units each for Phase |,
Phase Il and Phase Ill)

65MW

566°C

13.2MPa(a)

183.5t/h

188.5t/h

~3.0MPa(a)

~355°C

~2.2MPa(a)

566°C

15kPa (a)
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HE it iH Rated speed:
[F]# R 5

Regenerative system:

ZIA R
Exhaust steam cooling method

d) KHAHL Generators
& Quantity:

HE TN Rated power:
A7

Cooling method:

D1 X% Power factor:
HUE HL T

Rated voltage:
AE i iH Rated speed:
WUE MR

Rated frequency:
Y

Insulation level:
ks 75

Excitation method:

5.4.2 % it 41+ Design Conditions

5000r/min (&) (tentative)
1 R A+-2 0

1: deoxygenation+2: low-
pressure heater

HE %% Direct air cooling

66 (—#. ZH. =W&286)

6 units (2 units each for Phase |,
Phase Il and Phase Ill)

65MW

2 §¥4 internal air cooling

0.8
10kV

3000r/min
50Hz

F 2% F level

TRIEIRE brushless excitation

Bl R SRR BRI N BB IR S S5 S RS EU e e R
B DR RS EOL TR UL S N 5 6 B <D :

The design basis of the coke oven waste heat boiler is the coke oven flue

gas parameters. The coke oven flue gas parameters and the boiler outlet flue

gas parameters after complete combustion are shown in the table below (the

following data is the flue gas volume of a single boiler):
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= 5-7 BEIPIES SR
Table5-7 Coke oven flue gas parameters table
F5 =| <R v HUH i
No. Project Unit Value Remarks
1 H> Vol % ~2.97
2 CO Vol % ~7.05
3 CnHm Vol % ~0.72
4 H20 Vol % ~26.66
5 CO2 Vol % ~3.48
Fr R S AR ANER
1% N2 5 (&
6 N2 Vol % ~59.095 Except for the
aforementioned
gases, all are
considered as N2
7 H2S Vol % ~0.025
RN TSR
8 Inlet flue gas temperature °C 120050
of waste heat boiler
RIERIPN LIRS &
9 Inlet flue gas volume of Nm?3/h ~180000
waste heat boiler
10 #r22 Dust mg/Nm? ~1500
11 SO2 mg/Nm3 ~1200
12 NOx mg/Nm?3 ~300
F 5-8 MIPHOMSSH
Table5-8 Boiler outlet flue gas parameters
5 T H BN HE H/E
No. Project Unit Value Remarks
1 CO2 Vol % ~6.6
2 N2 Vol % ~68.7
3 02 Vol % ~5.2
4 H20 Vol % ~19.5
5 SO2 mg/Nm?3 ~1000
6 NOx mg/Nm3 <150
7 #78 Dust mg/Nm?3 ~1000
R H DA E
8 Outlet gas volume at the outlet Nm3/h 300000
of waste heat boiler
AR DR AR
9 Outlet flue gas temperature of °C 180
waste heat boiler

A TR P IEA RS H T

The circulating gas parameters of a single dry quenching boiler are as

follows:
= 59 TIRERIFEIASHSH
Table5-9.Circulating gas parameters of dry quenching boiler
T RE| AL HUE &
No. Project Unit Value Remarks
1 IEH Rk E m3/h 173974 FRit
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s TiH L2 HfE H/IE
No. Project Unit Value Remarks
Normal circulating gas Standard
volume condition
=N I NR NN Y B
2 Maximum circulating gas m3/h 201000 Standard
volume condition
PEIA AR i 2
3 Circulating gas inlet °C 880~1000
temperature
PEIR AR 1
4 Circulating gas outlet °C 160~180
temperature
p =
5 AR Pa ~1100~-1250
Circulating gas pressure
PEIA A R
6 Dust concentration in g/m?3 <20
circulating gas
7 H2 % 0~2
8 02 % 0~1
9 CO % 3~5
10 H20 % 5~7
11 CO2 % 12~18
B A L4574 N2
12 N2 % Except for the
above, all are N2
13 SO2 mg/m?3 1500

5.4.3#71 %4 Thermal System
5.4.3.1 # N RGEHEEN M FE S Principles and Characteristics of Thermal
System Formulation

MANRGIULRET RGBT LS. RAMER S #EEHTE, HEE
B, S il e LR IR E , IS BRI LB AT R

The thermal system is based on safe and reliable system operation, high
system efficiency, convenient operation and management, and reasonable
connection. It is formulated according to the design principles of ultra-high
temperature and ultra-high pressure units, and takes into account the operation
and regulation characteristics of condensing units.
54.3.2 FE R Main System Design

a) TR, HIMER LS AS Main steam, reheat steam, and bypass

system

FARVVETE N T TR SR AT R XI5 iR e RV R L VR, PR

FIRFEH L AL AR A A ZEITVETE NP i R B HR I 51, 28 mfR e [m] 1
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&, BAXIBEREE MRS RGN DA il B RIS AR F
st FBCAR 3 Y, &8 XSGR &8 iR B9 ML b IR i vp R S VR P = e il
JE L.

The main steam pipeline is connected from the outlet of the boiler
superheater header through the regional comprehensive pipe gallery to the
main steam valve of the turbine, and then to the high-pressure cylinder of the
turbine. The low-temperature reheat steam pipeline is led out from the exhaust
port of the high-pressure cylinder of the steam turbine, passes through the high
discharge check valve, and then connects to the inlet header of the boiler
reheater through the regional comprehensive pipe gallery. The high-
temperature reheat steam pipeline is connected from the outlet header of the
boiler reheater, through the regional comprehensive pipe gallery, to the
intermediate pressure cylinder of the steam turbine through the intermediate
pressure combined steam valve.

IR RIRETERGE: 1#. 280 B R R A 1) T 2UE B 2 X I
LR R — VR AR R il o 38 AREEIPON B R SR BB I R 2R EE S
HTFRERP FRVEEEXBGEEMEHE - REEE, B2 R K
FL , I T ARV TE AR TR R R N A AR 0 PR B P B VR LA )

Phase | Main Steam Piping System: The main steam pipelines from the
waste heat boilers serving Coke Ovens #1 and #2 are conveyed through the
regional utility corridor to the Phase | turbine-generator station. The main steam
pipelines from waste heat boilers for Coke Ovens #3 and #4 merge with the
main steam pipeline from the #1 CDQ waste heat boiler into a common header
within the utility corridor before being delivered to the Phase | station. These
two steam lines converge within the power station and are subsequently
distributed to the two turbine-generator sets.

THIEARETE RS, S5#. SR N E R PVIRIP I FIREIE S 2#
TR EAREEE X BEGEEME 2 M 5, B2 TR Kk,
TH. SHEENT MR AR PR E R EE L XSG A A E R R
FLG , PR 7RV B ARV R B N B O, AR5 2 PR IR B B VR LA ) .

Phase Il Main Steam Piping System: The main steam pipelines from waste

heat boilers serving Coke Ovens #5 and #6 combine with the pipeline from the
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#2 CDQ waste heat boiler into a common header in the utility corridor, then
proceed to the Phase Il turbine-generator station. The main steam pipelines
from Coke Ovens #7 and #8 are directly routed through the utility corridor to the
Phase Il station. Both steam lines merge within the station before being divided
to feed the two turbine units.

SHAFAREE RS O 104E507 5 114, 128F5 0 BRI IR SR B b i)
FAIVETELL e S#TRAEME T ARREEE X BEGEEREH—REE, &
BB KRG . ARG 7 PRI B TR AL .

Phase Ill Main Steam Piping System: The main steam pipelines from waste
heat boilers serving Coke Ovens #9-10 and #11-12, along with the pipeline from
the #3 CDQ waste heat boiler, combine into a common header within the utility
corridor and are delivered to the Phase Il turbine-generator station, where they
are distributed to the two turbine sets.

FARIVETER A RAE ], SR TTENE, M P91,

The main steam piping system employs a single-header configuration,
utilizing seamless steel pipes manufactured from P91 alloy steel.

— W IR AR GRTUE B RS 14, 28O0 R I AR IR B v T 1 R
B TEZ IRZR &8 ik 2 — WIVRAE A et o 3#. A#EE 0T B IR SR FAdm b 1Y
AR AIETE S # TR SR AR B X SR S e I 2 —
WREHE 5, B2 WA A RS, PR IR ARV UE TR A R N A O
SRIG 7T PRI 2 S VR L) .

Phase | High-Temperature Reheat Steam Piping System: The high-
temperature reheat steam pipelines from the waste heat boilers serving Coke
Ovens #1 and #2 are conveyed through the regional utility corridor to the Phase
| turbine-generator station. The pipelines from waste heat boilers for Coke
Ovens #3 and #4 merge with the high-temperature reheat steam pipeline from
the #1 CDQ waste heat boiler into a common header within the utility corridor
before delivery to the Phase | station. These two reheat steam lines converge
within the power station and are subsequently distributed to the two turbine-
generator sets.

C IR RGBT RS SH#. GH#EEN R PR AR T ) e T AR
REES 240 AR SR AREEEX G E M E —RBE S,
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R THWRES AR, TH SHEESN R R AR A 1 iR R IR TE A IX
BREE A A TR RO, Y IR ARV BT R R A BT
SRIG 7T PR IE 22 I B VR LA .

Phase Il High-Temperature Reheat Steam Piping System: The high-
temperature reheat steam pipelines from waste heat boilers serving Coke
Ovens #5 and #6 combine with the pipeline from the #2 CDQ waste heat boiler
into a common header in the utility corridor, then proceed to the Phase Il
turbine-generator station. The high-temperature reheat steam pipelines from
Coke Ovens #7 and #8 are directly routed through the utility corridor to the
Phase Il station. Both reheat steam lines merge within the station before being
divided to feed the two turbine units.

SR AEIREE RS O 108£E0 5 11#, 128FE 0 LI R R 4
B i P A RVUEE DAL S#TRR AR SR i ARV U AR X 2R & B
HIF-MREHE G, BRIV KR AR50 PIERIA B SR ) .

Phase Il High-Temperature Reheat Steam Piping System: The high-
temperature reheat steam pipelines from waste heat boilers serving Coke
Ovens #9-10 and #11-12, along with the pipeline from the #3 CDQ waste heat
boiler, combine into a common header within the utility corridor and are
delivered to the Phase lll turbine-generator station, where they are distributed
to the two turbine sets.

il R TE R R EEE I, RIS INE, MDY P91,

The high-temperature reheat steam piping system employs a single-
header configuration, utilizing seamless steel pipes manufactured from P91

alloy steel.

RIR A ARVEE N R S S AR O 5 ), iR e, ICEE—
REEE, SR )5 A X IR A iR 2 & Am i P A N TR » IR A IV TE R
M T840, #5iy 15CrMoG.

The low-temperature reheat steam pipelines are extracted from the high-
pressure cylinder exhaust outlets of the steam turbines. After passing through
the high-pressure exhaust check valves (HP-ECVs), the steam flows are
collected into a common header. The header is then routed through the regional

utility corridor and connected to the reheater inlet headers of the respective
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waste heat boilers.The low-temperature reheat steam piping system employs
seamless steel pipes made of 15CrMoG alloy steel.

BERARNARE 1 EFEFHREE. THEEWNRE 1 BE&E55H
BE, TRV R 5 R R R A N L AR P ARV TE

Each waste heat boiler is equipped with one set of high-pressure bypass
device. The dry quenching boiler is equipped with one set of high-pressure
bypass device, and the main steam is sent to the corresponding low-
temperature reheat steam pipeline after being cooled and depressurized by the
bypass.

b) #lI¥X A% Extraction system

BEVRNILR =ARAREMIR, A fta AR, 2 SIREMHEG. 15
REINAES . S BARETE B 1k Rl R ANRE S, AR 7 IR AeHLE AR
A DR it

The steam turbine is equipped with three stages of non adjustable
extraction steam, which are respectively supplied to the deaerator, No. 2 low-
pressure heater, and No. 1 low-pressure heater. Check valves and isolation
valves are installed on each section of the extraction pipeline as protective
measures to prevent water ingress and overspeed of the turbine.

FHEFERP I 2 ) XA 283, WAE AV A HLA AR B <. R &
Pl B e B R 280, Ve LA R B B R

If no low-pressure steam is available within the plant area, non-regulated
extraction steam from the steam turbine shall be utilized. The required low-
pressure steam shall be provided by non-regulated extraction steam from the
steam turbine.

BEFEVERC RS B 2 GRS, BRIV HLR AR B R

Each turbine-generator power station is equipped with two deaerators, with
steam supply sourced from non-regulated extraction points of the steam turbine.

c) Z/KFHRZ Water Supply System

25K R R R AR N A TR AR P I SR 2R K B Tl s /K E AT I
T BRI N RE 3 & 110% A E M BEIIHEEKE, HIIBKEXR
FIARFRRE, B i S WL AT AR AL 3K

The water supply system is designed to meet the continuous evaporation
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demand of both coke oven waste heat boilers and coke dry quenching (CDQ)
waste heat boilers. Each turbine-generator power station is equipped with three
(3) electric variable-speed water feeding pumps, each with 110% capacity
redundancy.The electric water feeding pumps employ variable frequency drive
(VFD) speed control, ensuring adaptability to load fluctuations and operational
flexibility.

e KA D B B TE W B AR ORI, DMENLALLE JR s B S mr s AT I
RHRE R T HAFR RN E, RIERNZ2ET.

A pump protection valve is installed on the discharge recirculation line of
each water feeding pump to ensure the flow rate through the pump always
exceeds its minimum allowable flow during.

FHEKEERH LS RG, WP G/KREGRE =% B33 (100%
BHE). ik (B0% K E) MFE55H (100%FHE).

The main water supply pipe adopts a single-header system, with the boiler
feed water control station comprising three parallel flow paths: Main Automatic
Control Path (100% capacity). Bypass Control Path (50% capacity). Manual
Bypass Path (100% capacity).

MT7K o 45 7K IR I AT Sk o B B o i He 55 B B AR B 7K o A1C s 55 2% el et
7K B EEEE KGR AR o

The main water supply system also provides cooling water spray for the
attemperators of the coke oven waste heat boiler and the dry quenching boiler
superheater. The middle tap of the water feeding pump provides cooling water
for the boiler reheater and high-pressure bypass. The low-pressure bypass
cooling water is supplied by the condensate pump.

d) #t45/K &4 Condensed system

B K R IR B IR 12T Lol (VWO T ##47%0t. el
ARCE 2 & M0%EBELHEREEKIE, 1181 %, BE/KERDEE LEE RS
VI DERY, T R L (Al RN L

The condensate system is designed according to the fully open valve
condition (VWO condition) of the steam turbine generator set. Each unit is

equipped with two 110% capacity multi-stage condensate water pumps, one in
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operation and one as backup. Vacuum gate valves and filter screens are
installed on the inlet pipeline of the condensate pump, and check valves and
globe valves are installed on the outlet pipeline.

T EVRRILE S K BRI E DE T, REAMEE 2 GH4K
X BIFR—BAEEIMAEE A 1 SR, 2 SI)E, X EREAS:
T E oS K Nl S B BESS KBHE 51 Y, S IX ISR & RIS 2 T AR AVE
Hehasng, LR ERRE .

The condensate of each steam turbine is led out from the condenser hot
well through the main pipe, and then divided into two paths to two condensate
pumps. After merging into one path and passing through the shaft seal heater,
a portion is sent to the deaerator after passing through the No.1 and No.2 low-
pressure heaters; The other part of the condensate is led out from the
condensate main pipe after the shaft seal, sent through the regional
comprehensive pipe gallery to the heat pipe heat exchanger of the dry
quenching coke for heating, and then returned to the deaerator.

FRE IS R T T e e, I DABESE 3 I ORI T AR,
ORAS VR B IN A KALZERE, LB 1R 2870 A KA LI I R G <
AL

The steam seal heater is a surface type heat exchanger used to condense
shaft seal leakage and low-pressure valve stem leakage. Its micro vacuum
state is maintained by the steam seal heater fan to prevent steam from leaking
into the atmosphere and the turbine lubricating oil system or air from leaking
into the turbine.

R INAES R /NS5 18 2R 40, AT BT B S8 /KA U 15 1 T AE B S A% AT
BEAKEHEAL: BEAK R G FIEAE B, BB 1 F R K E
22 PR IA I o] 2 Bk, DADRAIE 3 Bl AR G s 9 1) 4l /K R e MLz 47, By Lk
R L R DRAIEAE JR Sl AR A7 AT I A7 2 06 )l /KR VR B I #vie

The low-pressure heater adopts a small bypass system and can be cut off
separately; The water level regulating valve of the deaerator is located at the
condensate main pipe in front of the deaerator; The condensate system is
equipped with a recirculation pipeline. The condensate water pipeline from the

outlet of the steam seal heater is returned to the condenser through the
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recirculation valve to ensure the minimum flow operation of the condensate
pump during start-up and low load periods, and to prevent cavitation of the
condensate pump; At the same time, it also ensures that there is sufficient
condensate water flowing through the steam seal heater during start-up and
low load.

PR ARt A K K B3 — kRl DA IR RR A s ) 280 A kAl K &
41 51 #E R B .

Install a check valve on the condensate inlet pipe of the deaerator to
prevent steam from flowing back into the condensate system and causing
vibration.

B AL H 70 SOKFEA RO R S B KB 2L T Prif 25 /K &AM T 10
Oy IEHSAT IR B K R B K OR BT R AR B PR S, BRI
KA 3B I I 7K T R

The output of the deaerator and the effective volume of the water tank shall
meet the required water supply for no less than 10 minutes under the maximum
continuous operating condition of the boiler. Both normal operation and start-
up water replenishment are directly pumped into the condenser or deaerator by
the desalination water pump, and the water level of the condenser hot well is
controlled by the water replenishment regulating valve.

FERES K DUEVE B IR R GURIR D 38 B K AR B K 25 2%
PR K AR B K IR IR K 5

The condensate pump discharge header is connected to supply cooling
water for multiple critical systems, including the steam seal system
desuperheater, main steam drain flash tank cooling circuit, and low-pressure
cylinder spray water system, ensuring comprehensive temperature and
pressure control throughout the turbine assembly.

e) In#EsiEi/K K248 Heater drainage system

IEHBATH, RINBKRGENBRHRAES. 2 SAMBAKRA 1 -0,
1 SARINEK B R E NG AS o

During normal operation, the low-pressure heater (LPH) drain system

operates as a cascading gravity flow system: the drain water from No. 2 LPH

flows into No. 1 LPH, while the drain water from No. 1 LPH flows by gravity into

-84 -



m kel (b3 ) RHEBRBHBIRAE

HUATAI YONGCHUANG (BEIJING) TECH. CO,, LTD.

the condenser.

B NS R KT8 s R A AL 7K I LA 1) R 2 7K A

Install steam liquid two-phase flow drain valves on the drainage pipes of
each heater to control the water level of the heater.

f) ¥HEIK ARG Cooling water system

KPR AL IS Sl aa /KR . KA E AR R AR A
K.

The generator air cooler, turbine oil cooler, boiler feed pump, and water-
ring vacuum pump are all cooled by circulating cooling water.

g) TR ZRY: Air cooling system

RITRERMEZET R ARG, TR HMA AR, 28BS HEE R (K
JIRHT K TBTHEEY (DL/T 5339-2018)Hf 7€ » A 254 i W v i iR 3 1 7Y
FEFERIREST, % 5°CUL A MBCPFI R s SR g, 5°CLLR
7 5°Cit B, 2% B E ARSI E T BRI St 38, B 200h IR %L
fB o SRSEFERIGE N AT A G R B 1T T7 R B ik SR it b i i
RAEZE R GR (EHR RS R, 2R X AR R G5, ik
FRRAETRE, FRYE LR RMBET

This project adopts a direct air cooling system, with an A-type air cooling
island. The design parameters of the air cooling island are determined in
accordance with the Hydraulic Design Specification for Thermal Power Plants

(DL/T 5339-2018). The design temperature of the air-cooled island is calculated

based on typical annual dry bulb temperature statistics, using the weighted

average method for years above 5 °C and rounding upwards. For

temperatures below 5 °C, it is calculated as 5 °C; The summer temperature

calculation for air-cooled islands is based on the typical annual dry bulb
temperature statistical table, and the temperature value for 200 hours is taken.
The typical annual dry bulb temperature should be issued by the local
meteorological bureau. Due to the inability of the owner to provide local typical
annual hourly temperature data (issued by the local meteorological bureau)

during the design phase, the estimation will be based on the meteorological
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data of the surrounding area temporarily. After the owner provides the data, the
design will be carried out according to the above principles.

h) #HE4¥ R4 Vacuum pumping system

BENHKE 2 6§ MO%AEERKAAETE, 1181 %. PHIEWEBTH,
HTREA G817, 1 6%H; SABaN, N TRIRE RS, FENEZ) 2
BHETE. METER LA BTN, SYLEF T, DLREBR A,
A e e 5P B I 1]

Each unit is equipped with two 110% capacity water ring vacuum pumps,

4

one in operation and one as backup. When the unit is operating normally, one
vacuum pump is in operation and one is standby; When the unit is started, in
order to establish vacuum as soon as possible, two vacuum pumps can be
started simultaneously. There is a vacuum breaking valve installed on the
vacuum pumping pipeline, which is used to quickly break the vacuum and
shorten the rotor coasting time in case of unit accidents.

i)  BiMUKZASE Drainage system

B R G BUK N R BT K KA -

The drainage of the pipeline system enters the drainage expansion tank of
the turbine body.

B G W B IE S HEG A S AUE WIS B A KB N &S
TS ds, EEHRGY BRI AR, 785 KK E IS
i, EMHNG Y RS ERCH ARSI, R RS RN X HRG R

Each boiler is equipped with continuous discharge flash tanks and regular
discharge flash tanks. The continuous sewage is discharged into the
continuous sewage expansion tank, and the steam produced by the continuous
sewage expansion tank enters the deaerator. The expanded water enters the
regular sewage expansion tank, which is equipped with a drainage well. The
cooled water is discharged into the factory sewage pipeline network.

i) ARIPRIK 248 Boiler Soot Blowing System

NTRIE R AT IAOR, TR & 52 A0 A WA WOK RS, Bk &
T 3 Pt T v

To ensure good heat exchange efficiency, soot blowers are installed

between the heating surfaces of the waste gas waste heat boiler. The specific
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quantity and form are subject to the construction design.
5433 HNRGEFEMWEXKLIER (L&) EXTRCNHE)  Selection of
Main Auxiliary Equipment for Thermal System (Based on Official Data from
Equipment Factory)

a) FRE#E M R%E/KHE Deaerator and Deaerator Water Tank

AR TR R R A B R e AR A A 2 6.

Each turbine-generator power station in this project is equipped with two

medium-pressure rotary film-type deaerators.
PREM RS
Deaerator Technical Parameters
#iE 1 /1 Rated output: 205t/h
A UKF A AR
Effective volume of deaeration

water tank: 50m3

TAFJE /1 Working pressure: 0.2MPa

TAEIRE Working temperature:  133°C

HK S AR

Oxygen content in effluent: <7ug/L

b) 4nkrZh/KIE Boiler Water Feeding Pump

A TR R K B AL E 3 62 EP B4 KR .

Each turbine-generator power station in this project is equipped with three
horizontal multistage electric boiler water feeding pumps.

WP KR & S

Boiler Water Feeding Pump Technical Parameters :

FiE Main flow rate: 226m3/h

F#F Main head: 16.8MPa

A ) el Sk U B

Middle tap flow rate: 30m3/h

Filalh k2 Middle tap head:  5.23MPa

1% Power: 1800kW (ZZ45)  (variable frequency)
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HJE Voltage: 10kV

c) #t45/KE Condensate pump

AILIEFEFRRKEIARE 2 GH4LTKE.

Each turbine-generator unit in this project is equipped with two (2)

condensate pumps. .
B KRS

Condensate Pump Technical Parameters

U&= Flow rate: 210md/h

WiE Lift: 1.54MPa

1% Power: 185kW (ZZ41)  (variable frequency)
HJE Voltage: 380V

d) EMFESY &% Periodic Blowdown Flash Tank
f & RARPI LT REERP IR E EHHET A48 1 6.
Each waste heat recovery boiler and CDQ (Coke Dry Quenching) waste

heat boiler is equipped with one periodic blowdown flash tank.
JR AR i b I B E RS I K A% % S 0

Waste Heat Boiler Periodic Blowdown Flash Tank Technical Parameters:

A Volume: 3.5m?3
TAEJE /1 Working pressure: 0.2MPa

TAEIRE Working temperatur: <133°C

#ME Material:: Q345R
TR G & 2 S K 23 R & S HUN
CDQ Waste Heat Boiler Periodic Blowdown Flash Tank Technical

Parameters:

21 Volume: 2.7m3
TAEJE /] Working pressure: 0.2MPa

TAE#EE Working temperatur: ~ <133°C

15 Material:: Q345R
e) ELLHHTY 2% Continuous Blowdown Flash Tank
BIRE R TR ER W B E S H Y e 1 6
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Each waste heat recovery boiler and CDQ (Coke Dry Quenching) waste

heat boiler is equipped with one continuous blowdown flash tank.
JEA RGBS K AR K W& S 80N

Waste Heat Boiler Continuous Blowdown Flash Tank Technical

Parameters .
R Volume: 2.7m?3
TAFJE /1 Working pressure: 0.2MPa

TAEIEE Working temperature:  <133°C

THE AR i B E SR HE T AR AR K i S H0

CDQ Waste Heat Boiler Continuous Blowdown Flash Tank Technical

Parameters
A Volume: 1.5m?3
TAFJE /1 Working pressure: 0.2MPa

TAEIEE Working temperature:  <133°C

5.4.3.4 Pt Auxiliary Facilities
5.4.3.4.1 78/ &% Steam System

BETREITTH 0.6MPa ZITUHFEEN 4t/h, &K 10t/h; BTG HE&E
7 H 0.6MPa 7&i<&E 4 0.6 t/h; ifiZk &1 0.6MPa Z&JTE Ny 24th., RN
SERRR e IR i PR FIAS

The consumption of 0.6MPa steam for each set of dry quenching operation
is 4t/h, with a maximum of 10t/h; The steam volume for coke oven cleaning and
production at 0.6MPa is 0.6 t/h; The desulfurization device uses a steam flow
rate of 24t/h at 0.6MPa. The above-mentioned steam is supplied by steam

turbine extraction.
5.4.3.4.2 1L JE4i 5<% 4 Purified Compressed Air System

HAL R S SFEE LN 217.8m3min, Hb 179.3 m¥/min i TEEHBR AL
JHA Wi, 38.5 m3/min I TAGRHA . iR E46 2= S BB @ R4 = A S
wh N

The consumption of purified compressed air is approximately 217.8m3/min,

of which 179.3 m3min is used for flue gas desulfurization in coke oven dust
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collectors and 38.5 m®/min is used for instrument gas. The purified compressed
air mentioned above is supplied by a newly built compressed air nitrogen station.
5.4.3.4.3 K4S %% Compressed Air System

JE4E7 AR R LN 45.99m3min, FEHTEEREE . M GEHE. B
il EEp N =Y A a2 VA

The compressed air consumption is about45.99m3/min, mainly used for
coal tower vibration, furnace replacement, and cleaning. The above
compressed air is supplied by a newly built compressed air nitrogen station.
5.4.3.4.4 55 %4 Nitrogen System

IEWHERSFEELY 10.5m3/min, AT RS RN AIE . Sk A%
B LAGRE W B HUET R A TR

The normal nitrogen consumption is about 10.5m3/min, which is used for
the shaft seal of the dry quenching circulating fan, the blowing of the coke
powder cooling device, and the blowing of instrument pipes. The above nitrogen
is supplied by a newly built compressed air nitrogen station.

BETEAEFST R T @A Uiy, FE209 26.35m3/min, H
TFHEIH TEF AR A

Each set of nitrogen gas for dry quenching accidents is supplied by a newly
built liquid nitrogen gasification station, with a consumption of approximately
26.35m3/min, used for dry quenching furnace start-up or accident nitrogen filling.
5.4.3.4.5 {RIEMIE Insulation Paint

A TR A AT HIRE T, BACYERERSE , MAsI& o B ORI A BHE ik
& OB TEW ORI, DRI R B BTSRRI ORI M ER BT R
&) (DL/T5072-2019).

This project selects insulation materials with stable physical and chemical
properties at safe operating temperatures and reasonable prices as the main
insulation layer for equipment and pipelines. The calculation of insulation

materials and thickness complies with the Design Specification for Thermal
Power Plant Insulation Paints (DL/T5072-2019).

N TP I SOETE O, i) BT AR, AR
X e B A TE R ORI AR BE . BT B2 2300°C Y T o S 18 R T Rk IR
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MREE: WOTHIR B2 <300°CHY % A B TE K A i
In order to reduce the heat loss of thermal equipment and pipelines in the

power plant and improve the thermal efficiency of power plant operation,

insulation treatment is adopted for high-temperature equipment and pipelines

in this project. Equipment and pipelines with a design temperature of 2 300 °C

shall use aluminum silicate cotton blankets; Equipment and pipelines with a

design temperature of less than 300 °C are made of rock wool products.

FOKEFESRA 0.5mm JEAR A SR IERAMES R . & KA 1mm FHA S
WAE IR o
The soda water pipeline adopts 0.5mm thick aluminum alloy plate as the
outer protective layer. The equipment adopts 1mm thick aluminum alloy plate
as the outer protective layer.
TP AR ORI R B BCTH R, e ) st Sl s RIE AT RE, B
TR RERL S, el Rt
The design requirements for the insulation paint of the boiler body are
respectively the responsibility of the boiler factory. Boiler wall insulation
materials, including furnace casting materials, shall be provided by the boiler
manufacturer.
5.4.4 %] ¥t Main Plant Design
5441 FJ BEBGHEZERNAEE Main Principles and Configurations of
the Main Plant Design
a) X EMERVERAMARGHE, TZRENN,, i TAM, 5EWER
BB S, BRI RO KK B, LA R Ais T
YR AL BT B TAEIREE S AR R, F2T P et AN B HERR: The main
powerhouse layout shall be optimally designed with rational space
allocation and smooth process flow. It shall include restroom facilities,
necessary maintenance equipment and designated work areas, along
with proper ventilation, lighting and drainage systems to ensure safe
unit operation and maintenance while providing a favorable working
environment. External fire escape staircases shall be installed for the

main powerhouse.
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b) VANLIE T B P R, 2R AT E: The turbine bay shall
be equipped with a centralized maintenance area to meet all turbine
overhaul requirements.

c) FREERENEPEE, WA REESEAZEHR. An enclosed
indoor staircase shall be provided in the deaerator bay to allow access
to all levels of the bay as well as the roof.

5.4.4.2 RKEKHEUAE Turbine-Generator Power Station Layout

a) VANLEEATE Turbine Bay Layout

NS ESEEy 26m, 7 2 JEATE . K BIAY AL ST 5, &1
B INMIZ 4 ZbrE+8.00m. B S8 nBcA R ST 6, a0 ETME, frm
531 9+8.00m K +4.00m.

The turbine bay is designed with a 26m span and two-level layout. All
turbine-generator units are installed on independent island platforms, with the
operating level at +8.00m elevation. An auxiliary platform is provided at the
steam inlet end, featuring two levels at +8.00m and +4.00m elevations
respectively, to support equipment installation and maintenance access. The
design ensures structural independence while providing comprehensive
operational accessibility.

+0.00m =: R H) BT E 3 BB K . DML B A KB K
P T A5 B R s A BT I (A AR e e 3 . O 1 By LR AR R
F, BEA KR T HGURALAT & o IRASH LB /KA By A B B

1+ 0.00m layer: Install 3 electric water feeding pumps. Equipment such as
the main body drainage flash tank and top shaft oil pump are arranged on the
head side of the machine; Arrange lubricating oil rooms and temperature and
pressure reducing devices. In order to prevent cavitation damage, the
condensate pump is arranged at a low position in a pit. Layout or burial of
circulating water pipeline trenches for steam turbines;

+4.00m Z: @l S EIRE A . IR ISR s AR IAT B Y
FEAE R e AR A

+4.00m level: The auxiliary island platform is equipped with steam seal
heaters, low-pressure heaters, and other equipment; Equipment such as

pressure equalization box and steam seal adjustment device are arranged on
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the head side of the machine;

+8.00m Jz=: HLLMATE B 23h VT TR R

+8.00m level: Automatic main throttle control seat and other equipment are
arranged on the nose side of the machine.

b) BRE i E Deoxygenation span layout

BREFSEEEE 10m, 4 5 EAHE.

The deoxygenation span is 10m and arranged in 5 layers.

+0.00m JZ: A& SR = 55

+ 0.00m layer: arrange high and low voltage distribution rooms for factory
use, etc;

+4.00m JZ: BGELEERE, T EATE RGMIRAE K. IR EUK
i,

+4.00m layer: cable and pipeline interlayer, mainly arranged with cable
trays and some water supply, steam and drainage pipelines;

+8.00m JZ: Nig¥JR, T EATELEPIEH =5,

+8.00m level: it is the operating level, mainly arranged with a centralized
control room, etc;

+13.00m J=: NEFERZ, HTAEEIE;

+13.00m layer: it is a pipeline interlayer used for arranging pipelines;

+16.00m JZ: NEREZE, EEAEPIRRAE S,

+16.00m layer: It is the deaeration layer, mainly equipped with medium
pressure deaerator.

[P 5 o Y N S PR, RERIABREE &2 R, BREZETR RME.

An indoor enclosed staircase is installed at the fixed end, which can reach
the various floors and roofs of the deoxygenation span. The deoxygenation

layer is arranged outdoors.

c) #lPAi & Boiler layout

AT =W, R B 425 FLARICERY, HIRRE T 2 AR
AR PRI S ISR R SR AT B, AT B AP R & . RHACE
1 BELLBEBE 100 140th TR EEREE, NS 1 TR ER Y AN B AL i

AN
g o

The project is constructed in three phases, with each phase comprising
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4x25-ovens heat recovery coke ovens and correspondingly equipped with 2
waste heat boilers. The waste heat boilers are arranged adjacent to the heat
recovery coke ovens, specifically positioned between two coke ovens on the
intermediate platform. Each phase includes a set of coke dry quenching (CDQ)
equipment with a processing capacity of 140 t/h, along with an associated CDQ
waste heat boiler located at the end platform of the coke oven battery.
5.4.43 ¥ LK1EE Installation and Maintenance Facilities

BEEVNLIE Y BCE 50/10t RS ey 2R EAL, PUFR=20+19.2m,
AR HOE A IE R . B, N Z A WO R LA AR )
+0.00m ZEHE X 15

Each turbine hall is equipped with a 50/10t electric double-hook slow-
speed overhead crane with a rail elevation of approximately +19.2m, meeting
routine maintenance requirements. During maintenance, major components
and parts can be transported by the crane and placed directly in the £0.00m
maintenance area within the main powerhouse.

BRI SRR P TS BCE 1 & 2t BARBIE Y, R

B H +£0.00m JEJE i Efbr T

Each waste heat recovery boiler and CDQ (Coke Dry Quenching) waste

A

heat boiler is equipped with one 2t monorail electric hoist at the boiler top
platform.
5.4.5L% K42 Chemical Water Treatment

5451 ik &I PR Design Basis and Basic Data
5.4.51.1 HLA & Unit type

AR TRE I FH il b v I B, i AGRIRUER 7108 13.8MPa, i JE 0 570°C.

This project uses an ultra-high temperature and ultra-high pressure boiler,
with a superheated steam pressure of 13.8 MPa and a temperature of 570 °C.
5.4.5.1.2 45K, Jrok. ZIRFiEE Quality Standards for Water Supply, Boiler
Water, and Steam

WRIE (RIS AR I8 %K Ui D) GB/T12145-2016 FrifE, &
TREEANL IR oK LR ERR R

According to the GB/T12145-2016 standard for water and steam quality of
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thermal power generation units and steam power equipment, the quality
standards for water supply, boiler water, and steam selected for this project are:

7 5-10 SRAPERIKRE SR
Table 5-10 Boiler feeding water quality table

FF5 Tt H by LA
No. Project Indicator Unit

1 figi [ Hardness - umol/L

2 Hifi . Dissolved oxygen <7 Hg/L

3 Z: Iron <20 ug/L

4 1 Copper <5 ug/L

5 e T N ARAE 2875 B AR S AR T

TR - L. . .
Silicon dioxide The Silicon dioxide contained in steam
shall meet relevant standard.
6 TOCi <500 ug/L
! A FH(257C) <0.3 ps/cm
Hydrogen conductivity
8 pH(25°C) 9.2~9.6
x5-11 EEARER
Table 5-11 Steam Quality Table

Fr5 TiH Ei=ga AL
No. Project Indicator Unit

1 %y Sodium <5 Hg/kg

2 AR <15 Hg’kg

Silicon dioxide -

3 #: Iron <15 pg/kg

4 i Copper <3 ug/kg

> A FH(257) <0.15 ps/cm

Hydrogen conductivity
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& 5-12 SRIPRFKRE SR
Table5-12 Boiler Water Quality Table

s iH ik T
No. Project Indicator Unit
PR AR -
! Phosphate radical <3 mg/L
—EARE < mglL
? Silicon dioxide <0.45
3 %%%Q?Q <20 slom
Conductivity

7 5-13 BEKRER
Table 5-13 Condensate Quality Table

FFs T H fabr BT
No. Project Indicator Unit
t s _
1 Hardness ~0 Hmol/L
VB -
2 Dissolved oxygen =40 Hg/L
S 52 (25°
3 AHGEE5C) w3 o
Hydrogen conductivity

5452 HIPpkhEKAEFE RS Boiler Feeding Water Treatment System
A TTRE A fhZe 7K H 7 i Bk Eh Kl 45
The boiler feeding water for this project is supplied by a newly built

desalination water station.
5.4.5.2.1 /KJE/KfFE Water Quality of Water Source

ATk 3 BRI FAROK B B BUH 2, 2405 SR ORI S (89
BRAL 2R K HE K BETHIVEDY (GB 50721-2011)H AE 77 i K I Fe b A R 1B 47 12 1T
HARFEPRVE WL T 3%

Due to the lack of a complete analysis project table for the raw water quality
provided by the owner, the current plan is temporarily designed based on the
same indicators as the production of new water in the "Design Specification for
Water Supply and Drainage of Steel Enterprises" (GB 50721-2011). The
specific indicators are detailed in the table below:

F< 5-14 [RIKIKR
Table 5-14 Raw water quality

5 fhbi [ e i
. : Production New
No. Indicator Unit Remarks
Water
1 pH — 7~9
B -
2 Suspended solids mg/L <10
3 2=t FF Full hardness mg/L <150 Ll CaCOs it
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g Hokr Hfi PR HE
: : Production New
No. Indicator Unit Remarks
Water
Calculated by CaCOs
Ca fii Ji& < LA CaCOs it
4 Ca hardness mg/L =100 Calculated by CaCOs
M-k & < Pl CaCOs it
S M-alkalinity mg/L =110 Calculated by CaCOs
WET B Ll Crrif
6 Chloride ion mg/L =220 Calculated by ClI
IR = 1 < LL SO4Z 1t
/ Sulfate ion mg/L =80 Calculated by SO42
, Yl Fe it
<
8 =8 Alliron mg/L =1 Calculated by Fe
AT SiO2 < LA SiO2 1t
0 Soluble SiO2 mg/L =6 Calculated by SiO>
10 i mg/L <2
Qil containing
S -
1 Conductivity ps/cm =500
12 737;2%2/7’5‘ . mg/L <300 %% Dissolution
Evaporation residue
AR <
13 Ammonia nitrogen mg/L =10

5.4.5.2.2 Wil /KK i Boiler Makeup Water Quality
MR CRITRHNL R FRIRB B %K Ui &) GB/T12145-2016 brifE, A&
RS IR T BB I A 25 K B AR AE D R
According to the GB/T12145-2016 standard for water and steam quality of

thermal power generation units and steam power equipment, the quality

standards for boiler feeding water used in this project are as follows:

% 5-15 $RIPHMAIK R E
Table 5-15 Boiler feeding water quality

Fr5 L gE| LA il H#E
No. Project Unit Value Remarks
EUICES
1 Hydrogen ps/cm <0.3 25°C
conductivity
2 2 Iron ug/L <20
3 il Copper pg/L <5
—EARE
4 Silicon dioxide holL =15
5 TOCi pg/L <500
6 PH - 9.2~9.6
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5.4.5.2.3 #M47K & Makeup Water Volume

< 5-16 JRKIRKL TR
Table 5-16 Soda loss balance sheet

Frg PSS IEH AR (th) %
No. Loss Category Normal Loss Remarks
A FL 4 B B P B E 78 KRR 3%
KRB R Take 3% of the rated
1 11.31 X ;
Water vapor cycle loss evaporation capacity of all
boilers
B4 i I A0 28 A2 2%
2 Hes %k Pollution loss 7.54 Take 2% of the rated
evaporation capacity of all
boilers
=) LR b 3 o 2 [5)
B B SR AR 10%
. . Take 10% of the maximum
3 Boiler start-up or turbine 15.2 . :
. evaporation capacity of one
power plant accident )
boiler
4 FNAEPN 196
Unexpected losses
5 HMIEZRIR 8.2
&1t Total 43.2

ERAFHIGREKIEFERE, IEHANKE 29th, &RAMVKE Y 45.2th, HI&
—EWERE, HHEDPEE, ATIERE/KuEHRE /)y 3x60t/h (EDI %
Do MBI Ho—WIE 2x60th, =1L 1x60t/h.

The demineralized water system is designed with a total treatment capacity
of 3x60 t/h (EDI units) based on normal make-up water demand of 29 t/h and
maximum demand of 45.2 t/h, incorporating sufficient design margin and
considering phased construction. The system will be implemented in two stages:
Phase | will include 2x60 t/h units, while Phase Il will add the remaining 1x60
t/h unit.
5.4.5.2.4 Wl th4h /K 24 Boiler Feeding Water System

DN A2 AR il e L2 NS 45 7K K B R 3R, A 2K Ak RN FH 22 41 ot
JE RIS+ IS BB +ED] R4

To meet the stringent feeding water quality requirements for ultra-high
temperature and pressure power generation units, this chemical water
treatment system is designed with a multi-stage purification process comprising:
multi-media filtration + ultrafiltration (UF) + two-stage reverse osmosis (RO) +
electrodeionization (EDI).

a) R&HKKF System effluent quality
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H 5% Conductivity: <0.30ps/cm
— 4 fbrE Silicon dioxide: <15ug/L
pH { PH value: 9.2~9.6 UNM&J5)

(After adding ammonia)

b) /KAFERGALE Water Treatment System Configuration

W KA BR R G T T 20T B R S8, TiFREh R G FFREL RS, L7
T BB E MY R G55 -

The chemical water treatment system primarily comprises the following key
processes: pretreatment system, pre-desalination system, polishing
demineralization system, chemical cleaning system, and reverse osmosis
flushing system.

1) TiAbFE R4 Preprocessing System

TALTE 2R 58t 2 A BUL IR SR A JE A . 20 i BB A% E 2T 22 bR LR
KPR AR BRI &, DA SEi e T2 MRtk i . g
LERORKTEED . AU RARSEIR T, 20 2 Jm 82 B id A B kK ER

The pretreatment system consists of multi-media filters and ultrafiltration
(UF) units. The multi-media filters are primarily designed to reduce the
concentration of suspended solids, colloids, iron and other particulates in the
raw industrial feeding water, thereby decreasing the hydraulic loading on the
subsequent UF process. The UF system functions to remove suspended matter,
organic compounds, colloidal substances and other impurities from water to
meet the stringent feeding water quality requirements for the downstream
reverse osmosis (RO) system.

ZA UL PERE A AOK R : BIFWIS1.2mg/L. HEREE /KK : SDIs<3.
AR JI0 94tth Z A Fud i ds 3 &, 716 84th HijE%REE 3 &,

The multi-media filtration system produces water with suspended solids
(SS) content <1.2 mg/L, while the ultrafiltration (UF) system delivers product
water with a Silt Density Index (SDl;s) of less than 3. This project is configured
with three multi-media filters each rated at 94 t/h capacity and three UF units
each with 84 t/h processing capacity, all designed to meet stringent water
quality standards.

2) TikrEh R4 Pre-desalination System
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TilkR 8 RGN RIS IE RGH N - [IBTE R 48 T 2R BRK A KB g 2

The pre-desalination system consists of a two-stage reverse osmosis (RO)

system, primarily designed to remove the majority of dissolved salts from water.

—RIRBIERGMEEFR29T%, FICEN 75%; —H B IE RGN H5H297%,
[FICR R 85%. A TFERH I8 72th — R RBIERE 3 E, HIIN6TIh %
REERE 3B,

The primary reverse osmosis (RO) system demonstrates a salt rejection
rate =97% with 75% recovery rate, while the secondary RO system achieves
=97% salt rejection at 85% recovery rate. The project configuration includes
three primary RO units (72 t/h each) and three secondary RO units (67 t/h each).

BERZEREOS: Sum RZJES . BEENREERAIE.

Each reverse osmosis (RO) unit comprises: 5um pre-filter (safety filter),
high-pressure pump, and RO membrane modulesand associated components.

SR GREK . PR ETE A — R PR H 1T, EGR
LREEBRAE RS, B a8,

The reverse osmosis system features a series of control valves, monitoring
instruments, and programmable control systems installed on the feeding water,

product water, and concentrate pipelines, demonstrating a high level of
automation.

KT HIRBFER AN N — R IBEBEK .

The secondary reverse osmosis concentrated water in this project serves
as the primary reverse osmosis inlet water.

TR RGP BCA =B E, Al RIEEAINZG 3 E . IR A3 E
FHIME3E, HEEN T B7 1k — RSB @WK M 455 /0 £ B — % s iE kK g
] CO2,

The pre-desalination system incorporates three chemical dosing units - a
reducing agent dosing unit, an anti-scalant dosing unit, and an alkali dosing unit
- which collectively function to prevent scaling on the concentrate side of the
primary RO system while effectively removing CO, from the secondary RO
feeding water.

3) FkkEh 24 Fine Desalination System
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Kbk R4 3 & EDI R BEH, HAEMR KR B E KPR
BT

The precision desalination system consists of three EDI units designed to
remove residual ions from the secondary reverse osmosis product water.

EDI &S LB il i FER B Ty, BEKIRA BB & 132 e ik b
TR K E N BB TS N, A RBRER K o RIS, 2 B o ) HL AR AR LE A0 F
IEHIVERITS ) SREIKH WSS, AR AT B A5 B 7~ A 3 IR PA) 1) 6 43 P 0 1o
TR, POERKIKE.

Electrodeionization (EDI) is a continuous demineralization process where
feed water flows through ion exchange resins in the freshwater chambers
separated by anion and cation exchange membranes, producing demineralized
water. Simultaneously, electrode plates at both ends of the unit, under an
applied voltage, drive water electrolysis to generate H* and OH™ ions, which
enable continuous electrochemical regeneration of the ion exchange resins
while forcing ionic species to migrate through the resins toward the selectively
permeable membranes, ultimately being discharged into the concentrate
chambers - achieving complete water purification without chemical
regeneration.

FER LB TR, B BHE 7 A8 s i A2 e 5T - /K AE R T R AR
AT HOA OH-, BERSXIT L FHE 52 # IR b AT itk s i A, Al
GRLANTEESE TAEIRDS . BN F A R T % IR

During the EDI process, the water at the interface between anion and
cation exchange resins undergoes polarization under the electric field and
electrolyzes into H* and OH™ ions. These ions continuously regenerate the
anion and cation exchange resins electrochemically, maintaining the resins in
a constant working state. Notably, this entire regeneration process operates
without requiring any acid or alkali chemicals.

EDI % & [HYkFh 90%. A THE K 3 % EDI &, 171y 3x60th, 1EH
AT, 2 1%, EDIRKIENZHIBFEHK.

The EDI system has a recovery rate of 90%. This project involves the
construction of three EDI units with a capacity of 3x60 t/h. During normal

operation, two units will be in service while one serves as a backup. The EDI
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concentrate will be used as feed water for the secondary reverse osmosis
system.

B4 EDI R B 4% EDI A, 1 By {RZyEAs . B A SO SR HE B 42| 1

Il/‘} ,D(%%_—éo

Each EDI device includes an EDI module, 1 piece, security filter, rectifier,
and related control valves, monitoring instruments, etc.

4) AbEREE N BE M 240 Chemical Cleaning and Reverse Osmosis

Flushing System

WEATETE R G ARBIE K& EDI BITERE N B, HKER/DN, B L %
PR, WFARIEEIE . RIBE N & EDI B TS B iIE L, A e
R B2 A AT & PR S e, DAV FL R A R

When the performance of the reverse osmosis membranes and EDI
declines—resulting in reduced water production and an increase in trans-
membrane pressure to a certain threshold—the membrane elements should
undergo periodic chemical cleaning based on the fouling conditions of the
ultrafiltration, RO, and EDI systems. This process helps restore their original

performance characteristics.

AR A ANE YR BT, RGILNE 1 BAHIEUERE, 720 T

JESEE M 237, EDI BEE AT E WG BE, xR E O 1 i r R IES,
BB, 1 8iF0kE.

Chemical cleaning is performed using a dedicated cleaning system. The
plant is equipped with one set of chemical cleaning unit, which is used for
periodic cleaning of the ultrafiltration system, reverse osmosis system, and EDI
system. The cleaning unit includes:1 chemical safety filter. 1 stainless steel
cleaning pump. 1 cleaning tank.

BB i 2 gt P SGBENLAIE LR HOK AR 25 A 250 Vot B4
Yo, KHIRIEE KR SOBE AT ik, ATIRRCH T R B E KR
SR —H B E RS K

Reverse osmosis flushing system: To prevent scaling from metastable
substances on the concentrate side after shutdown of the reverse osmosis (RO)

unit, the RO membranes are flushed using RO product water. This project is

equipped with a dedicated RO flushing pump, and the flushing water is supplied
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from the primary RO system product water.

5) KEh/KF M Demineralized Water Storage

FRELKEEI 1 5 200m3 BRER/KAE, Tl ar iR oK, Sl #hk
H.

The desalination water station is equipped with one 200m? desalination
water tank, which is used to store the prepared desalination water for boiler
replenishment.

6) Brih/K RGiz T K1z Operation and control of desalination water

system

HIE RGPS (Fi8. ki, REBERGHNIIE. (518, &N B33 EE
L EDI RGENIEAT 1518 SR AF R M B 3z, &% /R REAE il i 5 rh i
HIFE AR IR, RIBE. EDI BALSEEe R B R At e 1

The operation, shutdown, and backwash of the ultrafiltration (UF) system;
the startup, shutdown, and delayed automatic flushing of the reverse osmosis
(RO) system; as well as the operation and shutdown of the EDI system are all
automatically controlled. Additionally, all equipment can be operated locally via
centralized control panels.For the chemical cleaning systems of the UF, RO,
and EDI units, local manual operation is adopted.

5.4.53 JR/KEUFE Water Vapor Sampling

FUKBURETE LRI RGEZ K oK BRES K R 78I BT, BURE R 441
BAELTPIRESE b AR TR R A K Bl N 2 BVOKIRERE B, AH R )
JRAR PR R BR B ARG TR AR Y BV UK IR e B B AL B R T
IR OCR I T AT B, BCRAE E s EAEZAGR . JFAT SEIL RN . =il
28 BT B Eh K PR AR IRV A K WOt . POKAEZR I35 B 6 W F 3%

The steam/water sampling system covers all key thermal cycle media

H

including feeding water, boiler water, condensate and steam, with all sampling
points arranged on centralized sample racks. Each turbine-generator station is
equipped with two sets of sampling devices serving the waste heat boilers and
deaerator power generation system, while the CDQ boiler sampling unit is
installed at the boiler basement. The system features separate high-
temperature and instrument racks - the high-temperature rack incorporates a

closed-loop demineralized water cooling system, while the instrument rack
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houses online analyzers connected to computerized monitoring systems.

Detailed online monitoring parameters are specified in the following table:

&® 5-17 R KBRS ERKELENTIE R

Table 5-17 Steam/Water Online Monitoring Parameters Table for Turbine-Generator

Station
. e e %T&j‘ EE%A% ?ﬁ]ﬂﬂ‘i . .
s WU R SR | A Conducti | SEnHb s HiE
Fr= S . H , Oxygen . .
No ampling | p Condu | Dissol Hydroge vity Display Remar
' Point ctivity ved n Manual Location ks
Sampling
BRIPZh K /s | 51
1 BO|I.er o o o o o ' On 1
feeding site/central | points
water control each
RAELIK /s | &1 A
Drum On 1
2 boiler ° ° ° site/central | points
water control each
i 2% A
3 Saturated ¢ 0 . n .
site/central | points
steam
control each
BT i/ | %1
On 1
4 Superhea o o . .
site/central | points
ted steam
control each
I /s | 1A
On 1
5 Reheat © . .
site/central | points
steam
control each
P 23 i
sk Eiciﬂélﬁlﬂh %1
6 Condens o o o LN .
site/central | points
ed water
control each

% 5-18 BETIREMIUKAELIENIE &

Table 5-18 Steam/Water Online Monitoring Parameters Table for CDQ (Coke Dry
Quenching) waste heat boiler

‘ e | g | ARG | DAL .
o | BURE R HFHR | B Conducti | @bl H/E
e S . H . Oxygen : .
No ampling | p Condu | Dissol Hydroge vity Display Remar
' Point ctivity ved n Manual Location ks
Sampling
Bares K AR | %1
1 Boﬂ_er o o o o o _ On 1
feeding site/central | points
water control each
ALK it/ | %1
Drum On 1
2 boiler ° ° ° site/central | points
water control each
5 | ERER . . b/ | %1
Saturated On 1

- 104 -




kel (b3 ) RHEBRBHBIRAE

HUATAI YONGCHUANG (BEIJING) TECH. CO,, LTD.

g | TOMRE T
ot R R HFH | A IOX ‘en Conducti | /s H/IE
No Sampling | pH | Condu | Dissol H gr% o vity Display Remar

' Point ctivity ved y n 9 Manual Location ks

Sampling

steam site/central | points
control each
i ZEIR /R | %1

4 Superhea ° o On 1
ted site/central | points
steam control each
FHEE B/ R | %1

On 1

5 Reheat o : .
site/central | points

steam

control each

5.4.5.4 4K, JP/KAEFE Water Supply and Boiler Water Treatment

a) “5/KAbFE Water Treatment

NPIER N RGBT, IR R EKE) pH B, A TREER R
KEHWES K PHIATRE 18, RERAITENSAE 2 6, IEWIEITH NG
R1iE1%.

To prevent corrosion in the thermal system equipment and piping, the pH
value of demineralized water must be elevated. This project incorporates one
set of feeding water pH adjustment system in each turbine-generator station,
with each system equipped with two metering chemical dosing pumps operating
in a "one duty/one standby" configuration during normal operation.

b) }/KIZIEALFE Boiler Water Correction Treatment

N T AR AR — R POY, Bk CaSO4. CaSiOs % /KGR, A8k
THER RS BN IRE T 2 BRRELINZ R E . RGBT, BERREMN
FEME 2 GTHEE (IR 1 &) KRRy 1%/ TR = SN 0 N B
KB, 58K A B8 7 S N AR B — Rl A BB KV (BRPEBERRES ), JEid
BT RGHR . BT R I E 1 BRI E, TR
PR, BERRBNAGEERS 2 G1HER (118,

To maintain appropriate PO,* concentration in boiler water and prevent
scale formation (CaSO,, CaSiO;), this design installs 2 phosphate dosing
systems in each turbine-generator station. Each system injects approximately

1% trisodium phosphate solution into the boiler steam drum via 2 metering

pumps (1 operating + 1 standby), facilitating a chemical reaction that converts
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calcium ions into soft sludge (basic calcium phosphate) for removal through the
blowdown system. Additionally, one phosphate dosing system is installed at the
base of each CDQ boiler, also equipped with 2 metering pumps (1 operating +

1 standby) for dedicated CDQ boiler operation.

R BORE A P KA K R PO LI B fIG, AR T e B & W Th &
I, DB IR S ANAENE . R Is T AR E . ATEE, BAERYY
FEFE

If sampling indicates abnormally high or low PO3-4 concentration in the

an
Yy

boiler water, the dosing rate of the corresponding metering pumps shall be
adjusted to reduce or increase the injection volume of the trisodium phosphate
(TSP) solution. This ensures precise control of phosphate treatment levels,
maintains water chemistry equilibrium, and enhances operational stability and
reliability of the boiler system while achieving energy efficiency optimization and
reduced consumption.

W5 1R BB AR B AT AN 258 S R AT BE A 25 7K Hh T AR S AN B R G O
AVt AL T AEN AN R G B)T7V5 A D e R S A B S % P B U it
ARV HE R SRR R BB N E T 1 BREFIINZREE . BREGHIz%e il
HEEAH 2 GiFER (I 1 &) KKRE 0.5% 44 W N BR IS B0E N RS 4
KERE, DA ORE I S HVROK RGEA H LA I 5 .

To prevent the introduction of dissolved oxygen into the boiler system
caused by factors such as improper operation of the deaerator, which may lead
to oxygen ingress in feeding water, this design adopts an external acetone
oxime dosing system as a backup deoxygenation measure to complement the
rotary film-type deaerator. Accordingly, one set of oxygen scavenger dosing unit
is installed in each turbine-generator power station. Each oxygen scavenger
dosing unit is equipped with two metering pumps (one in operation and one
standby) to inject an acetone oxime solution with a concentration of
approximately 0.5% into the low-pressure feeding water pipeline, thereby
ensuring the prevention of oxidative corrosion in the boiler and its associated
steam-water systems.

N R BRI 25 7K FEK T O2 WRBE Sl , AR N 92k B e % I THE R, 6m
B IR 5 R E N . iR RGtis AT e e . AT EE.
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If sampling indicates fluctuations in dissolved oxygen (O,) concentration in
the feeding water, the dosing rate of the associated metering pumps shall be
adjusted accordingly to either increase or decrease the injection volume of the
acetone oxime solution. This ensures optimized chemical dosing efficiency and
maintains the dissolved oxygen content within specified limits, thereby
enhancing the stability and reliability of boiler steam-water system operation
and safeguarding the long-term operational integrity of the system.

5.4.6 1HETE ML ¥ Lubricating Oil Purification Facilities
RTREABIER AR S, &R VAL E R E RS IEmIL1 6.
This project does not include a centralized oil treatment room. Instead,

each turbine-generator unit is equipped with one vacuum oil purifier for

lubricating oil treatment.

5.5 MA AR R4t De-sulfuration System

5.5.1 it Overview
IR RGO 2 R IR AR BRI S AR R AT AR R A, Ak 2 [

FIREORBHBbR e . ARGy =, Hrh R IEw 2 B

B, BERmRENNAAE 1 SRR &1 BETREREREA. R

M 1 B, IR 1 Bl S =R
This system is designed to desulfurize and dedust the coke oven flue gas

that has already utilized the waste heat in the waste heat boiler, so as to meet
the emission standards required by national environmental protection
regulations. The system will be constructed in three phases. In each phase, 2
sets of flue gas desulfurization devices will be built. Each set of desulfurization
device is corresponding to treating the flue gas from 1 waste heat boiler for
exhaust gas and 1 set of coke dry quenching device. One digestion station will
be built in the first phase, and one digestion station will be built in the second
phase and shared with the third phase.

5.5.2 % il A% Design Basic Data

#* 5-19 WESBMAZZITEH
Table 5-19 Design Parameters of Flue Gas Desulfurization System

E ZH H/iE
Name Parameter Remarks
SRSy 625500Nm3/h (FRZ) —4] Phase I
Flue gas processing (standard state)
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Flue gas inlet pressure

EA ZH /i
Name Parameter Remarks
capacity 625500m3%h (Fr7) — ] Phase II
(standard state)
(standard state)
A R 180°C
Flue gas inlet temperature
HUR ) 2500Pa

AR SO2 i
Flue gas inlet SO,
concentration

1000mg/m3 (H5725)
(standard state)

R AS3E R0k R B
Flue gas inlet particulate
matter concentration

1100mg/m?® (F575)
(standard state)

Particulate matter emission
concentration

SO2 HEHHK <200 mg/m3® (FR#%)
SO, emission concentration (standard state)
WKLY RIS B2

<30 mg/m3 (F345)
(standard state)

4 content>80%
£ 7K% moisture content<1.5%
W activity Teo<4min

J5UEL CaO

raw material CaO

5.5.3 T2 /7 i 5i%H Comparison and Selection of Process Schemes
TR AR T R EFERIERAR . TR T E R = Fh .

Regular flue gas desulfurization schemes include wet desulfurization, semi
- dry desulfurization and dry desulfurization.

{32 EE A H A KA (CaCOs)-f1E %?ﬁ(CaSOQ‘Jf‘E?%b, fEH 5T
RN, HTZEHEEER. ERGEE RA RS RRRE, "k 95%-

99%. HefgHLFHd MR B A BRIR R L R R AR T K e AR . (HA]
WK, AT A Ry, WA ™ B, HARAE PR /K AL 3 ) . Yy i o T
HAE R, MRRAERERERE .

Wet desulfurization mainly uses limestone - gypsum slurry to wash the flue
gas, making it react with sulfur elements. Its process is usually more complex.
Wet desulfurization usually has a high desulfurization efficiency, which can be
as high as 95% - 99%. It can well adapt to the large - scale changes in working
conditions such as flue gas volume, sulfur dioxide concentration and
temperature. However, it has large initial investment, high operation cost,

serious equipment corrosion, and there is a problem of wastewater treatment.
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Wet desulfurization is suitable for occasions with large flue gas volume and high
requirements for desulfurization efficiency.

TR AR — AR BB AR R 28 OR A B L 25 2 B B i A
AT IREEAE BRI, I I w5 55 0% sCBEAT OB A B, L& AR fi L. 9%
it R AR R B, HIAEG IS 9/, AN A RIKHREG B R 253 AR X
BUR, 1EAEAE 80% /4. TiEBibn A& X GRBRE R A G

B o

Dry desulfurization is a process in which the flue gas remains in a dry state
throughout the desulfurization process. In dry desulfurization, lime and other
substances are usually used as desulfurization absorbents, and the
desulfurization treatment is carried out in the form of spraying, and its
equipment is relatively simple. The cost of dry desulfurization is relatively low,
and it has little environmental pollution and will not produce wastewater
discharge. However, its desulfurization efficiency is relatively low, often around
80%. Dry desulfurization is suitable for occasions with small flue gas volume
and low requirements for desulfurization efficiency

2E TV AR 52 AR T A T2 A AV It B AR Al b R A R I — v 2
JiRR T2 o AT Ay S8 st B 70 1) BSCRTRL, M N PRMSCI: P, [ e [ 5 P I N\ o 8
K, ATRRAETE WAL T2 R . BB 77 5 00 rb ) R R A s Nz, AR
FRAE B B P AR IR B5 5 V0 ot , NS B AR ) H B o IR RCE ATIA 90%-95%,
REA R S AR I HEBOR L, W 2 ™A AR ER . R GEARXS fif £,
A& B A A TR AN 522 1)

Semi - dry desulfurization technology is a highly efficient desulfurization

<

process developed on the basis of dry and wet desulfurization technologies.
Desulfurizing agents such as lime powder are made into slurry and sprayed into
the absorption tower. At the same time, an appropriate amount of water is
sprayed into the tower to keep the slurry in a semi - dry state. The desulfurizing
agent reacts chemically with sulfur dioxide in the flue gas to form substances
such as calcium sulfite and calcium sulfate, so as to achieve the purpose of
desulfurization. The desulfurization efficiency can reach 90% - 95%, which can
effectively reduce the emission concentration of sulfur dioxide in the flue gas

and meet the strict environmental protection requirements. The system is
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relatively simple, and the equipment investment cost is between that of the wet
method and the dry method.

S5 T H AR ESR R I W SERE L, AT H ik 7 58K CFB -T2
s 5 e A R R AR B E S  L S, IR EEE A RS, e E
PP AR N (IR 8T . AN, RGO ESSFHE RS, i, Mk
AR EARARKAB I, AR ST DL ELRE S B JE N 5 KL, Ak
Hi

Based on the relevant requirements of the project and the actual on - site
situation, the desulfurization scheme for this project adopts a process that
combines a CFB semi - dry desulfurization tower with a rotary blowing bag filter.
A clean flue gas recirculation system is also set up to ensure the normal
operation of the coke oven flue gas under low - load conditions. Meanwhile, the
system is equipped with a bypass flue system. When the desulfurization tower
or the bag filter needs bag replacement and maintenance, the boiler flue gas
can directly enter the induced draft fan through the bypass flue for emission,
without affecting power generation.

5.5.4 T2 ifE Process Flow

TR B EE RIS R X RS B AKTER B8t TSGR
BN RS AT ARG L2KREG IS KRG ARG B

The flue gas desulfurization device is mainly composed of an absorption
tower, a dust collector, a flue gas system, a desulfurization ash circulation
system, an absorbent supply system, a compressed air system, a process
water system, a steam and condensate water system, a fluidizing air system,
etc.

TH AL RSG5 R G GRS R G SR K RGN

The slaking station is mainly composed of an absorbent preparation
system, an absorbent storage and transportation system, and a waste ash
storage and transportation system.

M2 3t T HTE DR BE A RS, EBEAL sii <5 IO B BB A
J B 2K 78 73 TR &, BEAT WD BB B N o AR 5 R =038 5 i At 5 G 30 ) S e FE A
BEAEAFACRAR, 7230 B H D8 BO — B WK &, WA Z K PUREAR
B S L s PR, (SRR o 2 v TR R 15°C A, A3 SO2 5
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Ca(OH)2 It e B Ak R mT LA [H) 5 B B A B2 o BRI JEIA AR K AE S
BEUEEANH#ATE PR RN, ERE Y CaS0s31/2H20 .
CaS04-2H20 2, Bifits N IS SO2 & &4 1000mg/m3, £ fihi t5 154k Js 1A
S SO2 Fr &K A 200mg/m3 BLR .

The flue gas enters the desulfurization tower from the bottom through the
inlet flue. Here, the high - temperature flue gas is fully pre - mixed with the
added desulfurizing agent and recycled desulfurization ash to carry out a
preliminary desulfurization reaction. Then, the flue gas enters the circulating
fluidized bed through the Venturi tube at the bottom of the desulfurization tower.
A set of water - spraying devices is installed in the expanding section of the
Venturi outlet. Atomized water is sprayed to reduce the flue gas temperature in
the desulfurization reactor, bringing the flue gas temperature down to about
15°C above the flue gas dew point. As a result, the reaction between SO, and
Ca(OH), is transformed into an ionic reaction that can be completed
instantaneously. The desulfurizing agent and recycled desulfurization ash
undergo a second - step full reaction in the tower above the Venturi section,
producing by - products such as CaS0O;-1/2H,0 and CaS0O,-2H,0. The SO,
content in the flue gas at the desulfurization tower inlet is about 1000 mg/m?.
After being purified by the desulfurization tower, the SO, content in the flue gas
can be reduced to below 200 mg/m?3.

A G 3 AR R SR T A 1) HE L S AR 5 % 1) 1 N g e W W AT A8 o 2R
& BT RE L CORRIIEH, BR8N EH =0k 429 B2 w14 600~1100g/m?,
SA R A A 5 A S AR EK T 30mg/m?. BRI 51 KALHE AN IR . & FR 20
A A AR T SR B [ AR RIUREL , G I B 2R AR R B P R G0, IR RIS 4R B2 N R
2 AR/ B R A 0 0 SR i 2 B R K

The purified dusty flue gas is discharged laterally from the top of the

absorption tower, and then turns to enter the rotary blowing bag filter. Due to
the circulation of a large amount of purified fly ash, the dust concentration of
the flue gas at the inlet of the dust collector is as high as 600 to 1100 g/m?. After
passing through the bag filter, the dust concentration of the flue gas is lower
than 30 mg/m3. Then, it is discharged into the chimney through the induced

draft fan. The solid particles captured by the dust collector are returned to the
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absorption tower through the recirculation system below the dust collector to
continue participating in the reaction. A small amount of excess desulfurization
ash and slag is transported to the desulfurization waste ash storage through
the bin pump.

T VR AV PAN RS T N v 2 11 0 ) AL T TR 5 UL R T R 5t 3 3 11 0
8, G AWML O IE RS S B O RS B EZ TS 71, o
BANI N 5] B2 RIRT ST V3 0 SROIB A o T A2 I3 T 2R 8 MR AR A7 A7 P 1 L
IBAT . TETE RO R R SRR XU T R

The interfaces at both ends of the clean circulating flue gas flue are
respectively located in the flue at the outlet of the desulfurization induced draft
fan and the flue at the inlet of the desulfurization tower. The pressure difference
between the positive-pressure flue gas at the outlet of the induced draft fan and
the negative-pressure flue gas at the inlet of the desulfurization tower is utilized
to form the driving force, enabling the circulation of clean flue gas without the
need to additionally install power equipment. This ensures the normal operation
of the desulfurization system when the flue gas is under low load. The amount
of clean circulating flue gas is controlled by adjusting the opening degree of the
flue gas recirculation damper.

SN CaO Ll 4 J 4+ Uik 2] CaO . £ CaO GJiEf i & 13X
THA RS WAL H) Ca(OH)2ii 1t 2 %k ML & Wit i Ca(OH):2 2247 N
Ji i Ca(OH)2 AT IS <4k B 421k 2 % M2 B 1) Ca(OH): &, 1E NS

JIL)IIJ,TEH%

The externally - purchased CaO is transported to the CaO storage bin by
tank trucks and compressed air. A dry digestion system is set at the bottom of
the CaO storage bin. The digested Ca(OH), is transported to the Ca(OH),
buffer bin by an ejector equipped with a Roots blower. The finished Ca(OH),
can be sent to the Ca(OH), storage bins of each desulfurization unit through

pneumatic conveying or tank trucks for use as a flue gas desulfurizing agent.
TR RGER A BN 3 Al A, AR B fRIFAE 100°CLL L.
HALJE Ca(OH)2, &/KZALT 1.5%, HERMEFIA 15m?g L L.

The dry digestion system adopts a horizontal three-axis stirring dry digester,

and the digestion temperature is maintained above 100°C. The water content
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of the digested Ca(OH), is lower than 1.5%, and its specific surface area
reaches more than 15 m?/g.

5.5.5 T.Z¥¥F 5 Process Characteristics

a) LR EE s B 4, Ve B S e BN o W B PN I v RS 2 A B S 5 45 A 55

The desulfurization tower has an empty tower structure and is equipped
with a Venturi for acceleration. There are no movable components or supporting
structures, etc. inside the absorption tower.

b) it N OB ik B SIS E, My aid s,

Flow guiding device is installed at the inlet section of the desulfurization
tower to ensure that the gas flow passes through the absorption tower evenly.

o) BRI B LUK, RIS E 1 PO AT 1 23132050

The desulfurization tower has a large height-to-diameter ratio, and the
distribution of the gas flow and materials on the cross-section inside the tower
is uniform.

d) JHSAE TS A R S SE N TR]AMIS T 65, MBORLA% BE IR TR)ANMIS T 1 408

The contact reaction time of the flue gas inside the tower is not less than 6
seconds, and the particle residence time is not less than 1 minute.

e)iE N E i E I RVE R Bl . Wit 2 i = B 2 97 %;

It can adapt to a wide range of fluctuatlons in sulfur content. The highest

desulfurization rate should preferably reach 97%.

f) WS 0 Y BOA BhE & T2 AR B, BEAR S = AR A L 2 [l
BEVR B, S B EERALM BTN 16Mn;

The materials selected for the absorption tower are suitable for the
characteristics of the process, and can withstand the abrasion of flue gas fly
ash and solid suspended substances in the desulfurization process. The main

part of the Venturi is made of 16Mn material.

) K AR ok i e e e e SRR 2R 248, ARRE /0N, WEk s 704K, s8R AE
e

Alow-pressure pulse rotary blowing bag filter is adopted, which has a small
resistance of the main body, a low blowing pressure, and a long service life of

the filter bags.
h) R A2 &k b i A e e B T DA ), DEAR S B A
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The pulse cleaning rotary arm of the dust collector can rotate freely, making
the replacement of the filter bags more convenient.

i) KA BB, MK SF IR LA S W RH ik AR P S A0 B R, B
MRS E, DLt G MR kL R G 2E

Fluidization plates are arranged at the bottom cone of the ash hopper, the
bottom of the boat-shaped ash hopper and inside the material conveying chute,
and fluidization devices are installed to avoid blockages in the feeding and
material conveying systems.

) BERRKERE 2 65 XN, 56 XHVEUE N EHZARERARZATH
FHEIE R R 70%38 8 Bir AT 51 KWL R 1& 10% R E, 5% E 20% R &

Each set of desulfurization device is equipped with 2 induced draft fans.
The rated air volume of a single fan is selected according to 70% of the rated
air volume at the operating outlet of the bag filter. A 10% margin is considered
for the flow rate of all induced draft fans, and a 20% margin is considered for
the total pressure.

k) HL A L3 298%, Ca(OH)2 %7Kk #%<1.5%, R MAH215m2/g.

The conversion rate of the digester is = 98%, the water content of Ca(OH),
is < 1.5%, and the specific surface area is 2 15 m?/g.
5.5.6 TE# &% Key Equipment

#* 520 FE|/EX
Table 5-20 Table of key equipment

Fr5 WA SR TR EEid
No. Equipment Name Main Material Quantity
1 Jit %5 DN5400 H=45m 2] 6
Desulfurization Tower Carbon Steel
5 e R 2E F=12070 m? B4R 5
Rotary Blowing Dust Collector Carbon Steel
3 A5 XHL Q=255000 Nm3/h  P=6720Pa kAN 12
Flue Gas Induced Draft Fan Carbon Steel
4 WA KA VN=40 m?3 o -
Slaked Lime Silo Carbon Steel
5 = 7K % Q=30m%h H=400m TN 12
High-pressure Water Pump Carbon Steel
6 JE 771 A Q=20 m3h AN 6
Pressure Recirculation Spray Gun Stainless Steel
7 AL KA VN=110 m3 T4 )
Quicklime Silo Carbon Steel
o FATRZETH € VN=80 m? B )
Slaked Lime Buffer Silo Carbon Steel
9 K 2E VN=260 m3 RN 2
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FF5 W& R F MR =k
No. Equipment Name Main Material Quantity
Ash Silo Carbon Steel
RN AN
10 =2+ H A% Q=5t/h Carbon 5
Three-stage Dry Digester Steel/Stainless
Steel

5.6 {LI= Laboratory
5.6.1 & Overview

AR TR % 3 ool Be S AR AR R gl s, BT [ — s g s
YN

The engineering laboratory is divided into central laboratory and waste
heat utilization system laboratory, which are located in the same independent
building.

ZEGINIT BRI (SR R >50m; 58 R 2 E>100m; 5
Mt Em VIR 22 2R 3>20m; 5 W ERER 2 4R R >100m) . FL LI

(52T 2 FEE>100m), HFEBHECR T E. ZEFRRE XA K

) A B /N VI CLAGBE S R AR AR 55 B REMED) . RS AR R /N Az
Ho BFMIRIHF N ARGALE

The building should be far away from the source (safe distance from the
hammer >50m; Safe distance from air compressor station >100m; Safe
distance from impact metal cutting machine >20m; Safe distance from the
railway in the plant >100m), electromagnetic wave source (safe distance from
the main substation >100m), and convenient contact with the site. The building
should be located on the downwind side of the factory with the least wind
frequency (to avoid the impact of dust and smoke), the environment is clean
and sanitary, and the noise is low. The orientation of the building should be
south to north.

YR AN, JFE 3.6m. #ER 6.0m. T 2.4m. JZiF 4.2m.

The building adopts the inner gallery type, the opening space is 3.6m, the
depth is 6.0m, the corridor width is 2.4m, and the height is 4.2m.

AR TR = A I T AR 200y 584m?.

The laboratory area of this project is about 584m?.
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5.6.2 F1.0036 %= Central Laboratory
56.2.1 #Mfix Overview

HhC IR 5 Y T AT 55 T X A% 2 [ L M 8 2 T it A B A2 7 Tt ) %
YUk, ERE B BET BT RS, FoE AR e B AT TP R . DIABEETT
2 AR M SE T BOIAT BRI ERE L 7 i B B TR AR A E

The main task of the central laboratory is to conduct quality inspection of
various materials, semi-finished products and finished products in the coal
preparation workshop, coking workshop facilities and auxiliary production
facilities, and conduct intermediate control analysis with the production
equipment. Physical methods, chemical analysis and other means to identify
various raw materials, products of various indicators.
5.6.2.2 LRI =4 Composition of the Central Laboratory

ol S = B R T i s s RBZEME S . AN
e rthrs. IR=E. BoaE, Biefeh=. =, @EEL A bR A4
By 5 1A1 2H 1k

The central laboratory consists of coal coke industry analysis room, coal
quality analysis room, gum layer determination room, thermal reactivity room,
coal rock analysis room, power distribution room, office, data transmission room,
maintenance room, warehouse and other professional production rooms and
auxiliary rooms.
56.2.3 H=EMFEAMES LK FE KK LR Basic Tasks and Main Equipment
Selection for Each Room

BT s b r s ke s . R =4k, 75T E A EE R
WK oy RIS Koy AR S EE I H o A7 M= B o i iR
7.2mx6m. BCE T HFH ERAAG T TR TR RS %
KIpe = it s 6], = N B R KU, TR P S R I&E N 0.1mg
TR L BV 3 B T B A ) 226 T 0 (2 e L
RIS ANORTR, SERHAE AR dr. JIBEE . RV =W IIAE A A ¢ AN £R
IR T A3 HT o

Coal coke industry analysis room: This professional analysis room is

composed of burning room and balance room, responsible for the determination
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of ash, volatile, total moisture, sulfur content of coal and coke and other analysis
items. The analysis room occupies an area of 7.2mx6m. Equipped with
resistance furnace, sulfur meter, industrial analyzer, drying box, electronic
precision sky leveling equipment. The burning room is a high temperature room
equipped with an axial fan for heat dissipation. The electronic precision balance
with a sensitivity of 0.1mg used in the balance room is set in the room, which
avoids the erosion of corrosive media and dust on the balance and is conducive
to the maintenance and maintenance of the balance and prolonging its service
life. Two functional chambers, the burning chamber and the balance chamber,
cooperate to complete the industrial analysis of coal and coke.

PR AT % SUTTRG G 4R E0 B 0 H 1% 3 L& R a5 R H0 e A H B 454>
Priesg. Aptr=prbA 3.6mx6m.

Coal quality analysis room: responsible for adhesive index analysis project
This room is equipped with adhesive index tester, resistance furnace and other
analytical equipment. The analysis room occupies an area of 3.6mx6m.

LB s B A ) S AT R s 2 ke I R B B BT
N JE SR o AR AT B AR 7.2mx6m, T A SRR T . =AM A A
IR SONEE A SN J P U S A o R 4 T B XY 5 R S TS L A 30 XA A
F T e B BN il =5 oA 25, DAORFRIASE IR B2 1H 8 X 2 IE W is %, X
B AR BUTII A AR

Thermal reaction analysis room: composed of thermal reaction control
room and electric furnace room. Used to determine the reactivity and post-
reaction strength of coke. The analysis room occupies an area of 7.2mx6m and
is separated by a glass wall. The chamber is equipped with two coke reactivity
and post-reaction strength gauges. The electric furnace room is equipped with
a fume hood in which the reactor is placed for heat dissipation. The thermal
reaction control room is equipped with air conditioning to maintain a constant
ambient temperature for normal operation of the instrument, and storage rooms
for carbon dioxide and nitrogen cylinders are set up.

I E M = = TN E SRR B R R B (Y B &4
JE OB FIC AR e KT S Fa b5, 15 DLVEE SERTRG GG PERE . A BT =0T &
[ 3.6mx6m. F# i A2 i B 3l A R B ZE R 6
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Gummy layer determination chamber: This chamber is responsible for
determining the maximum gummy layer thickness (Y value), final shrinkage (X
value) and recording the type of volume curve of the coal sample to assess the
bonding property of the coal. The analysis room occupies an area of 3.6mx6m.
It is equipped with two glue layer measuring instruments with automatic
temperature programmed recorder.

Bea s FEMER S H 7y, BREMAN. BN R SRR, K
DR B A S i —&, KoPrEpr G 3.6mx6m. iZEENA 2 H,
PAOR AP S50 52 1 8 A A A IE W ia B

Coal and rock analysis room: mainly to determine coal and rock
components, coke microstructure, vitrinite reflectance and other indicators. This
functional room is equipped with a set of coal and rock analyzer, the analysis
room occupies an area of 3.6mx6m. The room is also equipped with air
conditioning to keep the ambient temperature constant for the normal operation
of the instruments.

ez ZERA A RGP A BRI R, #3547 HE G147 4E
B AR,

Maintenance room: This room is equipped with electrical, instrumentation
and maintenance and repair professionals to carry out routine maintenance and
overhaul work.

O %GR F B A P SRR un), 25555 fFE
PR AR R AR 3 I K % F ) B A AN R

Warehouse: The warehouse mainly stores all kinds of samples, reagents
and drugs necessary for daily production; Store raw materials, utensils and
spare equipment and instruments normally consumed in production.

5.6.3 &£ HH ] £ 41k % Waste heat utilization system laboratory
5.6.3.1 Hii& Overview

7 TR AR P RGN 3 10 BT SR A AR RGO, ORISR
i D e S5 0T B e BT A B

The main task of the laboratory of the waste heat utilization system of this

project is to analyze and test the water, steam and lubricating oil of the turbine

power station of the waste heat utilization system.
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56.3.2 RAFH ARG E 4K Composition of Laboratory of Waste Heat
Utilization System

AARI = BOK T A BT s, oA E BT AR N7 .2mx6m.

The laboratory consists of water quality analysis room and oil analysis
room, the analysis room occupies an area of 7.2mx6m.
56.3.3 FEALS Main Tasks

KA 2 EEATR S R RPFIH Ra K RS, OfE: pHIE.
fE. HSE, SiO2. BB, M. BT BT, BEE. SRR
T TOCi. 2FY). M. W EHRE. FRRE. . 8. COD.
BOD. B/, BBARE T &, ZBKGE . R

The main task of the water quality analysis room is to test the water and
steam of the waste heat utilization system, including: pH, hardness,
conductivity, SiOz2, iron ion, copper ion, chloride ion, sodium ion, dissolved
oxygen, phosphate ion, TOCIi, suspended matter, turbidity, silt density index,
free residual chlorine, manganese, aluminum, COD, BOD, alkalinity, sulfate
ion, oil content, evaporation residue (dissolved), ammonia nitrogen.

T S EAT SR AR A R T AR, B AR A
Mo DUBCRIT . W, BRIE . WOREA T, BRI Kar . RS, &
AR . e A

The main task of the oil analysis room is to test the lubricating oil of the
steam turbine power station, including: kinematic viscosity, flash point,
mechanical impurities, cleanliness, acid value, liquid phase rust,
demulsification, moisture, foam test, air release value, rotary oxygen bomb
value.
5.6.3.4 FEK 4 Main Equipment

A S EE T AR TR R DI RS E T
& BT KRR BRI S TR A AT S T A TOCH 73BT X
pH 7t Al BERRARIEA . P34 BFRWIEN . WA % T B E X
RESWAL FAHTA B HH. COD ME{L. BOD P BT
SRR EEASINA . BRIRAR B T IUE A WA BN ARIREEM g
I RN EAL IBEREEEI A T O sl A P T sl s A3 AL AR
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R AL IV A FRAEIN A AR Tl e . B LA BEI E . /K
SIEAX S RV RRI I E A . A SR BUE I B A e M e A . F TG
R TR MU RSB RN e, B
THy BEJpidEds . AR, AR, TP IEIR KIS S RGBSR . B AK
Hlv UKFH .

The laboratory is equipped with sodium meter, portable hydrogen
conductivity, silica analyzer, iron analyzer, copper analyzer, water hardness
tester, dissolved oxygen analyzer, chloride ion analyzer, TOCi analyzer, pH
analyzer, phosphate meter, conductivity meter, suspended matter meter, silt
density index meter, residual chlorine analyzer, manganese analyzer, aluminum
analyzer COD tester, BOD tester, turbidity analyzer, total alkalinity
concentration tester, sulfate ion tester, oil content tester, evaporation residue
(dissolution) tester, ammonia nitrogen tester, kinematic viscosity tester, open
flash point tester, closed flash point tester, mechanical impurity tester,
cleanliness tester, acid value tester, liquid phase rust tester, breaking
emulsification tester Degree tester, moisture tester, foam test tester, air release
value tester, rotating oxygen bomb value tester, electronic precision balance,
electronic balance, box-type resistance furnace, electric blast drying oven, UV-
visible spectrophotometer, hydrometer, magnetic stirrer, stopwatch, electric
heating plate, universal electric furnace, constant temperature water bath,

biochemical incubator, ultra-pure water machine, refrigerator.
5.7 & KEiz# General Drawing Transportation

5.7.1 V4 & Plane Arrangement

The project layout is based on the new heat exchange and recovery coke
oven as the main body to carry out supporting layout.
5.7.1.1 ZEIA4 % Workshop Composition

A TR 3 A 7 Wt 0 B A 7 Rt A 7 A BRI A A R it = O 2L

The project is mainly composed of production facilities, auxiliary production
facilities, production management and living welfare facilities.

a) =¥ Production facilities

FREENR: TR PR EILE . B R L B AL N 1Y

- 120 -



kel (b3 ) RHEBRBHBIRAE

HUATAI YONGCHUANG (BEIJING) TECH. CO,, LTD.

g T AT LI JR A1 2 32 vt 2 il o
Coal preparation workshop: coal storage yard, Pre-pulverizer room , Coal
blending bunker , pulverizer room, top of coal tower and the corresponding belt

conveyor corridor and transfer station.

o, BB, FE. Biguh, BT, fHEN. WEGEH .

Coke workshop: heat recovery stamping heat exchanger coke oven, coal
tower, coke quenching tower, powder coke sedimentation tank, dry quenching
coke device, transfer platform, coke can overhaul station, coke platform,
transfer station, coke belt machine corridor, coke screening building, storage
field.

b) B4 =¥ Auxiliary production facilities

IRAC R CE R G KRS AR A=) R Ry BREKaE . 5487
AR RS AR 4K IR . 132KV JF G . ZE AR LT
PRoRHbTIGE  HARRR ARG . ARG E . TR AE . TREEHERS
s . EIA ARG HUBE. &S RS .

Steam turbine power station (including deoxygenated water supply pump
station and power generation electrical room), air cooling island, salt water
removal station, compressed air nitrogen station, liquid nitrogen gasification
station, production fire water supply pump station, 132kV switching station,
workshop substation, coke oven loading and discharging dust removal ground
Station, coke oven pusher dedusting ground station, Flue gas desulphurization
unit, dry quenching integrated electric room, coke oven discharge dust removal
ground station, flue gas dust removal ground station, coke oven loading and
pushing coke dust removal ground station, dry quenching environmental dust
removal ground station, Circulating water pumping station, machine repair
room, spare parts warehouse, truck scale, etc.

c) A= H R A% 48 A % i Production management and welfare

facilities

CEEIIARE. WE. EHESE . PO E.

Complex office building, canteen, bathroom, shift dormitory, central

laboratory.
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5.7.1.2 “Fi4i#EJE N Plane Layout Rules

ST AT B 5 AR R AR LR B b, AR RSB IE T B 4
DAL SREE WO TEEEOR, TR A Y I 5 B SR EAT - A7

The layout principle is based on the requirements of the production process,
transportation, fire protection, safety, health, integrated pipe network and
construction, and reserve development land.

AT H JFURHE A X5 Rt £ 2R Al X AT B P B AR AR XA — R
DX 3giAT EAE RS X R . S AR DX 3iAn AR i AR A X ), — SR AP
DRI . = SAFE P DX deliAr B e S AR P XA . AR A R L K R KR
iy BRERKG AR B S K SR B S AT AR AR X o AR B AV AR
MIX A BAE] X

The raw coal storage area and finished coke storage area of the Project
are arranged on the north side of the plant from west to east. The coke oven
area of Phase | is arranged at the south side of the raw coal storage area. The
second phase coke oven area is arranged on the south side of the finished coke
storage area and the east side of the first phase coke oven area. The third
phase coke oven area is arranged on the south side of the second phase coke
oven area. Steam turbine power station, circulating water pump station for
power generation, demineralized water station, production fire water supply
pump station and other facilities are arranged in the coke oven area. The
production management and living welfare area is arranged on the south side
of the plant area.

TRS AR (—H. AR =19 4 580000m?2,

The total land area of the project (Phase | . Phase lI& Phase IlIl) is 580000
m2

TR AT B

See the floor plan.
5.7.2 %04 B K37 HERN 7K Vertical Layout and Site Drainage

Z AW IR IR Y O it R S v

The vertical of the plant area of this project is temporarily considered as

horizontal slope type.

Ty KRR B 2 I8 HE K OT B 8, RIS M AIIE % b R /K HE N TE % L R
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KE, M KHAPKEEWERICE EHEE Sk,

The rainwater drainage of the site is temporarily considered as the dark
pipe drainage method, that is, the rainwater on the site and the road is
discharged into the rainwater outlet on the road, collected by the rainwater
drainage pipe and then discharged.

5.7.3 T.] iz% Factory Transportation
5.7.3.1 a7 ik Choice of Transportation Mode

A AR ERHE b R R $ R R TE i i 7 sk 2 ) M ob.

The raw material coal and the product coke of this project are transported
to and from the plant by road transportation.

B A E ARG BRI Tl DL AR 5 78 FH it 55K FH 1 2% 12 4
775

Spare parts, chemical reagents, dust dust, industrial waste and daily office
supplies are transported by road.

JAHCEYIRE RV, f2aR) EEERA B ik lishm, . "SR

K EIE .

Bulk materials (raw coal, coke) in the plant are mainly transported by belt
conveyor, and liquid and gaseous materials are transported by pipeline.
5.7.3.2 iE%izHi Road Transport

AR TREERME . P22 2550 & & ERIE N LR = B . BRR IR, Tk
D r)is H 38R 1 ik 7 e

The transportation of raw materials coal, chemicals, spare parts and spare
parts as well as the transportation of product coke, dust dust and industrial
waste are all carried by road.

FIBEEE HP RBETE, | NER SNBSS MA E A, R

18 B S AR RN, BEE RS . BN 12.0m. 9.0m, 7EH VIR
R EEEAL, WE A,

Taking into account the needs of production, fire protection, maintenance,
etc., the road in the factory is arranged in two forms of ring and end, and the
road is set up according to the road use and the size of the traffic flow. The road

yard is 12.0m. 9.0m, and the return yard is set up in the ash bin where the

material is loaded and unloaded.
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NIRRT E R, RN AR AL IGE B E IR, Do R R SR Y
PRETHE, Bo# SCS-100A B AEM —6, HAfaitE AR 2 A

In order to meet the needs of material measurement, a truck scale is set
up on the road on the north side of the coke storage yard, which is responsible
for the weighing and measuring of product coke, and is equipped with a SCS-
100A truck scale and 2 weighing personnel.

RIS E . ATBUEA A ES @ i m A g— %8,

The production vehicles and administrative welfare vehicles required by
this project shall be uniformly considered by the construction unit.

5.7.4 ¢4k, Afforest

IRAEA P AR ORA . B LR SO AT B R EK, IR RE G
R I FIRIAE AT R, X XSk, DLUEBIGE T A =38, wbis
oo Wb AL BN B2 HB.

According to the technical requirements of production and environmental
protection, pipeline and traffic line layout, and taking into account the tree
species and flowers suitable for the plant, the plant is greening to achieve the
purpose of improving the factory production environment, reducing pollution,
purifying the air and beautifying the factory appearance.

SN 15%, BELTRA 72525m?2,

The green land rate is 15%, and the total green area is 72525 m?.
5.7.53H i Fire Protection

ATEAF @B, HhFEERERAMSE —HE.

This project does not build a new fire station, fire control matters by the
construction unit unified consideration.

5.7.6 M Eiz¥h L ER AL #E General Layout and Transport Main
Technical and Economic Indicators Table
7 5-21 TERAREFIEIRR

Table 5-21 Table of main technical and economic indicators

Fr5 B gE| LNy K H#E
No. Project Unit Number Remarks
=) I
1 LA m?2 580000
Project land area
1B 2 0] 2 37 I AR 2
2 Road & Return yard area m 66350
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T I H FAAT H= #VE
No. Project Unit Number Remarks
SR F R o
3 Green land rate % 15
4
Green land area

5.8 #Z54/K Water Supply & Drainage
5.8.1#fi& Overview

At A AR K B B 2 B e K st

This design is water supply and drainage design for heat coke oven and
its supporting equipment.

HHOK R G WH LK R G HI G KRG ARG KRG SAEH KRG
EFEHEK RS EEHK RS

The water supply and drainage system shall be equipped with the
production water supply system, fire fighting water supply system, domestic
water supply system, circulating water system, production drainage system,
domestic drainage system.
5.8.2 /K Water Source

AITREAEEG K] XA R EG KRG ML AR HPAKOKIERE
KK RGees: Ar=aaK. W% /K b @A B g /KR bk as, oK
HH BT IR R K IR Ak 4

The domestic water is supplied by the existing water supply system in the
plant area.The production water and fire water supply water sources are
provided by the plant's water source system. Plant water and Fire fighting water
is supplied by new construction of process & fire water pump station. Circulating
water is supplied by new construction of circulating water pumping station.

AP KK B R 2 (N R ARV 25 /K FHE K T RRYED) T B9 A P AOK b e, A
T KK 5T L A2 H R EIAT B AR 5 R K AR bRt

The quality of production water should meet the water quality indicators of

the current Chinese ""Water Supply and Drainage Design Specifications for Iron
and Steel Enterprises", and the quality of domestic water should meet the water

quality indicators in the current Chinese "Sanitation Standards for Drinking
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Water".
F 5-22 5 FRIKIK kR
Table 5-22 Water quality standards for production water

s ¥8#x Indicators AL Unit EK

No. Produce water
1 pH — 7~9
2 =7 suspended materials mg/L <10
3 A Full hardness mg/L (CaCO3) <150
4 Ca fifij¥ Ca hardness mg/L (CaCO3) <100
5 M-t M-alkalinity mg/L (CaCO3) <110
6 =T Chloride ion mg/L (CI) <220
7 IR B Sulfate radical mg/L (SO4?) <80
8 44k Full iron mg/L (Fe) <1
9 A SiO2 Soluble SiO2 mg/L (SiO2) <6
10 7 Contains oil mg/L <2
11 H 5% Conductivity us/cm <500

ERTRIE (B The
12 residue of evaporation mg/L <300
(dissolution)

13 Z % Ammonia nitrogen mg/L <10
14 CODcr mg/L —

F 5-23 & JEIKKFFRE
Table 5-23 Standard for domestic water quality

$8¥r Indicators

FRAE Limit

1. 504545 microbe indicator

BRI B (MPN/100mL 8%
CFU/100mL)
Total coliform

A5 H Not be detected

i 44K 7 B (MPN/100mL 8%
CFU/100mL)
Heat-resistant coliform bacteria

1545 Not be detected

K575 B (MPN/100mL B,

CFU/100mL) 3K H Not be detected
E. coli
B V& S (CFU/mL) Total number of 100
colonies
2. % Ebr Toxicological indicators
fil(mg/L) Arsenic 0.01
% (mg/L) Cadmium 0.005
B (7NHr, mg/L) Chromium 0.05
(hexavalent,mg/L) '
£t(mg/L) plumbum 0.01
7k(mg/L) mercury 0.001
fili(mg/L) selenium 0.01
FAL¥)(mgl/L) prussiate 0.05
ALY (mg/L) fluoride 1.0

HEZEE (N, mg/L) nitrate

10 (MR /KSR #1420 When the
underground water source is limited is 20)

SURE M — L8 R sensory and
general chemical indicators
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f&#r Indicators PRAE Limit
B GHE AL chroma 15
(platinum cobalt chromaticity unit)
VR (NTU-BUST M R0 turbidity 1(*ﬁ@@fﬁ*%#@ﬂ%3hmmm
NTU (NTU -scattering turbidity unit conditions for water sources and water
purification are limited to 3)
WHR 7] L% naked eye 7 No
RAIE Odor and taste T 5. ¥ No odor, odor
pH 26.5 H and<8.5
£ (mg/L) aluminum 0.2
#k(mg/L) iron 0.3
%% (mg/L) manganese 0.1
i (mg/L) copper 1.0
£ (mg/L) zinc 1.0
iR £ (mg/L) sulfate 250
TR L A A4 (mgl/L) 1000
Total dissolved solids
FERE (LB T, mglL) 0.002
Volatile phenols (phenol, mg/L) ]
S 4k¥1(mg/L) chloride 250
SiEE (CaCOs3, mg/L) total 450
hardness
4 U FESR Radioactivity index {5318 Guides values
S a U (Ball) 05
total alpha radioactivity '
i B TBUNE(Ba/L) '
total beta radioactivity

5.8.3E /74 /K R 4; Plant Water System

R KA K IR IKAN K, BRI A FR S A P K T i 58 1
Production water is mainly used for wet quenching coke water, blowdown

pit cooling water for waste heat boiler, water for desulfurization & dust removal

system, demineralized water station process water, circulating water

replenishment, and steam turbine power station circulating water accident.
e 100 JIm/AEAR R, SRAITTEAEOVE, WSS HRRET K.

THEAER: AP B KA A 136.70m%h. Hrf: JRARPGERITHIK 4m3/h; Brik

[AAPARRY

IKEEFIK 41.7meh; TEERKHMK 42mdh, THEEERII A 1meh, TR A%

\\\\\\

113.3m3h; JER MR K 4m3h; BRELKEEHIK 41.7m3/h; TEIRKHR K
41.5m3/h, Mifikkd2EE H7K 48m3/h.
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Construction of 1000,000 t/a heat recovery coke oven, using dry quenching
as primary method with wet quenching as backup for coke cooling. The total
new water consumption: 136.70m3/h (CDQ operation). Waste heat recovery
boiler feeding water: 4.0 m3h; demineralized water (DM) plant consumption:
41.7 m3/h; circulating water system make-up: 42.0 m3/h; CDQ boiler feeding
water: 1.0 m3h; flue gas treatment system water: 48.0 m3h. The total new
water consumption: 248.50m3/h (wet quenching). Waste heat recovery boiler
feeding water: 4.0 m3/h; demineralized water (DM) plant consumption: 41.7
m?3/h; circulating water system make-up: 41.50 m?/h; flue gas treatment system

water: 48.0 mh; wet quenching water:113.3 m3/h.

RHATIRER, ArFiKagR 273.4mdh, Hi: RSRAE K 8mdh,
FRih/KuG 7K 83.4m3h, FHEAERIFHIZK 2m3h, TEM/KENK 84m3h, Mtk
LA E HIK 96m3/h.

Construction of 2000,000 t/a heat recovery coke oven, using full dry
quenching. When the CDQ is maintenance, use wet coke quenching in reserve.
The total new water consumption:273.4m3%h (CDQ operation). Waste heat
recovery boiler feeding water: 8.0 m3h; demineralized water (DM) plant
consumption: 83.4 m3h; CDQ boiler feeding water: 2.0 m3/h; circulating water
system make-up: 84.0 m3/h; flue gas treatment system water: 96.0 m3/h.

K FRAAER, A PR A EA 342.7m3h. Hrb: @A K 113.3m%h;
AR PG K 8m3/h; BrERKS K 83.4m3/h; fEFR/KENK 42mdih, FiHR
B2 E F7K 96m3/h.

The total new water consumption: 342.7m3h (wet quenching). wet
quenching water:113.3 m3/h; waste heat recovery boiler feeding water: 8.0 m%h;
demineralized water (DM) plant consumption: 83.4 m3h; circulating water
system make-up: 42.0 m3/h; flue gas treatment system water: 96.0 m3/h.

=g KE 5 &, Q= 96~160~192m3/h, H= 55~50~46m, P=37kW, U=380V,
n=2950r/min, 1P54;

5 sets production water supply pump, Q=96~160~192m3h , H=
55~50~46m, P=37kW, U=380V, n=2950r/min, IP54;

AP KETER IR HANE , R, T &1y D108x4~D325%6, &
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Wit /08 1.0MPa.

Welded steel pipes are used for production water supply pipes and buried-
pipe laying. The diameter of the main pipe is D108x4~D325x%6, and the design
pressure of the pipe is 1.0MPa.
5.8.4HMi%h/K Z24¢ Fire Fighting Water System

KR TREHPT RGeS SN Kb L= WE KR, B HKEN 30Ls.

The firefighting system serves outdoor fire hydrants and indoor fire
hydrants, with a total fire water flow rate of 30 L/s.

SAME I K, VR NI E E AT K. B 4K E TR B
TH BT 4 7K IR

Fire hydrants are installed outdoors, and indoor fire hydrants are provided
inside the turbine-generator building. The fire water supply pipeline is
connected to the newly constructed fire pump station.

SHh e B ROH KA, T AKRBITIERR LG A KT 6 KBOR, = AMH KAl ER
ANHEE 120m, PRIEGRIEARA KT 120m, KR SELER [A] 5 3h.

Above-ground fire hydrants are installed outdoors, and the fire hydrants
should be laid along the edge of the road no more than 5 meters. The distance
between outdoor fire hydrants should not exceed 120 m. On the premise of

ensuring that the protection radius is no more than 120 m. The fire duration is
3h.

B EFYIEN, 42T E bRl B K K .

All buildings equipped with fire extinguishers meeting Chinese regulatory
requirements.

THBI KA PR RS SO PSR . PRERRE Z (Rl ) i, 24—
FHUKERAER, 55— HKETI R AR 4 B B K & .

The fire pump has two outlet pipes connected with the ring system. A cut-
off valve is arranged between the two connecting pipes. When one outlet pipe

is repaired, the other outlet pipe can still supply all the fire fighting water.

TH B 25 7K 2250 EHH B /K S B K 25 38 T 2 e 28 B YR B 7 DX S 4
KR T 3T 9 B R R AR 75 ) s B 5 5 ST B 7K 3R

The fire water supply system consists of fire pool, fire pump, booster pump,

pressure-regulated and fire pipe network. In case of fire, the pressure switch
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and the fire alarm controller jointly start the fire pump.

HANHBIZ57K%E 2 5,1 1 1 4%, Q= 108m3h, H= 63m, P=30kW, U=380V,
n=2950r/min, 1P54;

2 stets electric fire feed pump, 1 open 1 ready, Q=108m?3h, H= 63m,
P=30kW, U=380V, n=2950r/min, |IP54;

WIEKE2 &, 1714, Q=18m3/h, H=80m, P=7.5kW, n=2900r/min;

2 sets of booster pump, 1 open 1 ready, Q=18m?3h, H=80m, P=7.5kW,
n=2900r/min;

fARERE 1 4>, @xH=1200%x2960mm, V +=450L, [ 2 Bee$z 5% /1%
P=0~1.6MPa, [ffZ4i 114

1 set of attached pressure stabilizing tank, @xH=1200x2960mm ,
Vadjustment=450L, 2 set of electric contact pressure gauges (P = 0 ~ 1.6 mpa)
and 1 safety valve are attached.

TP KA ARy 400m3, skt s EATE, RSN 14.8x14.8x4m.

The effective volume of the fire pool is 400m3. The pool is above ground,
with a size of 14.8x14.8x4m.

HBI g K EAMETER M TCEENE, MBDN 20, SOk, EROVIMR, T
EEEN D114.3x4~D273%7, EN. SMIREEONRIR PR TCNE, M
20, EMBLIHE 79 1.6MPa.

The fire water supply outdoor pipe adopts Seamless steel pipe, buried-pipe
laying, pipe network is annular, main pipe diameter is D114.3x4~D273x7,
Indoor and outdoor open-mounted fire water pipes are made of hot-dip
galvanized welded seamless steel pipes, 20 material, pipe network design
pressure is 1.6MPa.

5.8.5 %% /K %4t Drinking Water System

AR TRRATE K] X AREKE P4, AR K 32 B B A 77 AT B
AVt A P A ) R A s S5 ) 7 o AEE H 7K & 38.31m3/d, s KN 7K &N
11.39m3h, #/KJ57) 0.35MPa.

The domestic water is supplied by the existing domestic water supply
network. The domestic water is mainly used for auxiliary production and the

users of toilets and laboratories in the administrative welfare facilities. The daily
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water consumption is 38.31 m3/d, and the maximum is 11.39 m3/h. The water
supply pressure is 0.35MPa

ATEGKEAMEER AR QRS , My, 855N dne3~dn110. =
WRARAGE, EME&ITEN 1.0MPa. AWK P NIRRT E.

The outdoor domestic water pipe is polyethylene pipe, buried and laid, and
the diameter of the dry pipe is dn63~dn110. Polypropylene tubes are used in
the interior and the design pressure of pipe network is 1.0 MPa. Meters are
installed at each domestic water user’s entrance.

5.8.6 ¥ /K &4 Recirculating Water system

TEHK RGBT, TEHKP IR AWK, 9 1 4R R IEH B
17, RGETERATHG . B EKER e 8% 4 Bt KA E SR &%
298% Wit ATRIETEHKAKEL, Biilbs . EENETRMEM, RELWH S
WERG, FFIERA RGN XAEFHIKE M.

During the operation of the circulating water system, the salt in the
circulating water will continue to concentrate. In order to maintain the normal
operation of the system, the system needs to carry blowdown. The
concentration ratio of circulating cooling water is designed according to 5. The
circulating cooling water system shall be designed with water reuse rate 2 98%.
In order to ensure the quality of circulating water and prevent scaling and
corrosion of equipment and pipelines, the system is also equipped with a side
filter system, and the backwash water of the side filter equipment is discharged
into the production drainage network of the plant.

AV 100 Jml/AEIARICERS, SR FIEAERS, TEMOKE Ry 2458m3/h.
s VREC R HLSG 2374meh, ZEERRANHITT G 3 m3/h,  HAERR ML 3mh,
R BR AN T s 3m3/h, BifiBRA3eE 30 m3/h, THEAERE 25 mdh, RKAE
2RI 20 m3/h,

The total circulating water for the construction of 1000,000 t/a heat
recovery coke oven is 2458m?3/h, when the coke uses dry quenching. The steam
turbine power station: 2374m?/h, coal loading dedusting ground station: 3 m3h
coke oven side dust removal ground station: 3 m3/h, coke screening dedusting
ground station: 3m?h ; flue gas treatment system water: 96.0 m3/h; CDQ 25

m?3/h; online steam-water monitoring 20 m?/h.
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#1000 AW/ R, SRR AR, TR K2 &N 2413m3/h, H
Hre JRAC K HLEE 2374m3/h, ZEBERR AN RS 3 m3/h,  tHARRRZA TS 3m3/h,
JRiEEAR BR AT s 3mdh, BiARFR425E 30 m¥h.

The total circulating water for the construction of 1000,000 t/a heat
recovery coke oven is 2413m?%h, when the coke uses wet quenching. The
steam turbine power station: 2374m3/h, coal loading dedusting ground station:
3 m?/h; coke oven side dust removal ground station: 3 m3/h, coke screening
dedusting ground station: 3m?/h ; flue gas treatment system water: 30.0 m3/h.

e 200 J3 /ARSI, SR TR AR, fEMOKEE DY 4916méh. H
Hr: JREC R HLIG 4748melh, REMREER BT v 6me/h, HAERR BT v 6m3/h, i
FERERR AR s 6m3/h, BiBRERRZEE 60md/h, THEAEREE 50 m3h, JRUKTEL
I 40 m3/h.

The total circulating water for the construction of 2000,000 t/a heat
recovery coke oven is 4916m?3h, when the coke uses dry quenching. The steam
turbine power station: 4748m?3/h, coal loading dedusting ground station: 6 m3h
coke oven side dust removal ground station: 6 m3h, coke screening dedusting
ground station: 6m%/h ; flue gas treatment system water: 60.0 m3/h; CDQ 50
m?3/h; online steam-water monitoring 40 m3/h.

L 200 Jimi/AERA AR, SRR AR, JEIAK By 4826m3/h. H
He JREC R FLu 4748m3/h, RESERR RIS 6m3/h, AR AT G 6m3/h, T
FEREBR AR 5 6mh, AR ER 2R3 E 60m3/h.

The total circulating water for the construction of 2000,000 t/a heat
recovery coke oven is 4916m3/h, when the coke uses wet quenching. The
steam turbine power station: 4748m?3/h, coal loading dedusting ground station:
6 m®h; coke oven side dust removal ground station: 6 m3/h, coke screening
dedusting ground station: 6m3/h ; flue gas treatment system water: 60.0 m3/h.

#2300 A/ B, SR TR AR, JEMKE BN 7374mdh, H
He JRECR FLG 7122m3/h, RESERR AR Om3/h, AR A HbTEEG O9m3h, T
FERERR AR HI TS Om3/h, Bk R % E 90m3/h, TAEAERE 75 m¥h, JR/KIELR
Wi 60 m3/h.

The total circulating water for the construction of 3000,000 t/a heat
recovery coke oven is 7374m3/h, when the coke uses dry quenching. The steam
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turbine power station: 7122m?3/h, coal loading dedusting ground station: 9 m3h
coke oven side dust removal ground station: 9 m3/h, coke screening dedusting
ground station: 9m3/h ; flue gas treatment system water: 90.0 m3/h; CDQ 75
m3/h; online steam-water monitoring 60 m3/h.

#EBE 300 A/ AR, SRR, JEA KSRy 7239m3/h, H
Hr: JRES R HLEG 7122meh, REREER BT v Om3/h, AR RR BT v OmB/h,
FERERR AR MU Om3h, iR 2R E 90m3/h.

The total circulating water for the construction of 3000,000 t/a heat
recovery coke oven is 7239m?%h, when the coke uses wet quenching. The
steam turbine power station: 7122m3/h, coal loading dedusting ground station:
9 m3h; coke oven side dust removal ground station: 9 m3/h, coke screening
dedusting ground station: 9m?/h ; flue gas treatment system water: 90.0 m3/h.

TEFRACRGE o 10 ARFRACR L SPUBA T L KR R 262 B R AR K
EEFH B TEHAKEIK, TR B NR TG AT R A E, A 35K
IKHS R RK EREIE AR, BB AR IR g% R E AR

Circulating water system consists of cooling tower, circulating water pump,
filter device, water quality stability dosing device and circulating water pipeline.
Circulating return water use residual pressure enter the water cooling tower to
cool down in hot season, the water shall enter the suction well after cooling.
The circulating return water enter the suction well in cold season Then it is
pressurized by circulating water pump for recycling of each device.

AW W, =000 @ ot i X0 K= s, 1 & 2500m3h X5
TR R USR8 JN 5, FEFA /KL L 4 B shid 8 & #2 R AT BT BCE DT R A,
INZG AT BAE N TR

The project’s three phases include identical configurations: ground-level
pump stations, 2,500 m3*h mechanical draft cooling towers (counterflow,
reinforced concrete), and outdoor pumpf/filter arrays protected by rain shelters.
Chemical dosing systems are enclosed within indoor facilities.

RGP AK . WK, MRSFSUREIKE, RIEEAKHKA 83478, 100
JI /A AR B R PT AR EERT AN KR 41.5m3h, @R FERTFNKESY 42m3fh;
200 73w/ Rl AR AR £ KD 83mdth, RS EERT KK E DN 84m3/h;
300 3w/ AR TR ANVKE DY 124.5mh, ISR 5 AANKEH
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126m3/h; .

The water lost by evaporation, wind blowing and leakage in the system is
automatically replenished according to the water level of the circulating pool.
The replenishment water of 1000,000 t/a heat recovery coke oven is 42m?3/h,
when the coke uses dry quenching. When the coke uses wet quenching, the
make up water is 41.5 m3h. The water supply of 2000,000 t/a heat recovery
coke oven is 83m3/h during dry quenching and 84m?3h during wet quenching.
The water supply of 3000,000 t/a heat recovery coke oven is 124.5m3/h during
dry quenching and 126m?%h during wet quenching.

AR FIERSE, 1 62 HNKRELERS, IEKE 100m3h, FHERH

KRG K E TN JERS, SFIEKE NI KEN 4.2%.

The circulating water is equipped with a side filter system, 1 automatic
shallow filter, the filter water is 100m?/h. The circulating water supply pressure
is used to enter the filter, and the side filter water volume is 4.2% of the

circulating water volume.
AR AKAE A BR A InARE AR K, B E KRS, LRK.

Circulating water is used for dedusting and humidification to reduce the

sewage of circulating water.

TR R A AR B E R R A KRS 3 B, 2 T 1 #&%. Q=
1000~1300~1600m3%h, H=27m, P=132kW, n=1480r/min, P54,

Each phase of the turbine-generator circulating water pump station is
equipped with a total of 3 circulating water pumps for the turbine generator
system. open 1 ready 1; Q=1000~1300~1600m%h, H=28m, P=55kW,
n=2960r/min, |P54.

EHIEZELIES 16, LIEHHE Q=100m% h.

1 sets of automatic shallow filter, each filter flow is 100m3/h.

T TR TR e LA LB AR ANE 1 &, AR XL Q=20%10%m3/h, 7 4hH
HL P=132kW, B 464 IP54.

1 set of reinforced concrete mechanical draught cooling tower, axial fan
Q=20%10°m?%/h, outdoor motor P=132kW, protection level IP54.

—H. T =Wl E 1 B AR E, IHER 2 5, P=0.55kW/
&, L2 &, P=0.55kW/G, 256 2 1, ¢=1000mm.
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Each phase shares a set of automatic dosing devices, 2 metering pumps,
P=0.55kW/ set, 2 mixers, P=0.55kW/ set, 2 dissolving tanks, ¢=1000mm.

T R BRI K 48 7K T8 S R TER AT RN AL o, IR AN, BRI,
TEE N D159%x4.5~D720%8, & MEit k14 1.0MPa.

The circulating water supply pipe and return water pipe of steam turbine
power generation are made of carbon steel, welded steel pipe, buried and laid.
The diameter of the main pipe is D159x4.5~D720x8, and the design pressure
of the pipe network is 1.0MPa.

5.8.7 H7K £4; Drainage system
5.8.7.1 & Overview

K ZFAIEEHOK RS REHKRS, RABEE S, Arr-dK R
G HEN XAMBA K RGeS KN IXARTEHEK R 48 .

Drainage system includes production drainage system, and domestic
drainage system, using the sewage separation system. The production
drainage system is discharged into the nearby production drainage system
outside the factory. Domestic sewage is discharged into the domestic drainage
system of the factory.
5.8.7.2 4= Hi/K &4t Production Drainage System

AP HOK RS HPKETE . AR S R, EEBURE LB E
DCHEHS PP KL BRER K, . PR K HR S ZEHEK .

The production drainage system is composed of drainage pipes, drainage
inspection wells, etc. It mainly collects the floor flushing water, circulating water
drainage sewage, demineralized water station discharged from the coke oven
unit area.

A K EZ) 29md/h, Fodr: SRR BRI 8mdh, TRE AR 2 m3/h,
B EhKubHEK 13m3h CEIWTD, B KHARGK 6m3h. A= HEK G G 204
CODcr. SS, CODcr i#&J%<80mg/L. SS ¥ E<50mg/L, /K i ki /K EmE A Tt =4k,
75 G & B U, W 2 R ARAL 2 ViS5 BV HE SR v ) 3R 2 B HE R AEZE R,
FENT AN A P K RS .

The production displacement is about 29m?3h, including: waste heat
recovery boiler feeding water 8m3/h, CDQ boiler 2 m3h, debrine station

drainage 13m?h (intermittent), circulating water drainage 6m?3h. Production

- 135 -



m kel (b3 ) RHEBRBHBIRAE

HUATAI YONGCHUANG (BEIJING) TECH. CO,, LTD.

drainage pollutants are mainly CODcr and SS, CODcr concentration <80mg/L,
SS concentration <50mg/L, water quality in addition to slightly increased water
temperature, the content of pollutants is low. It meet the discharge standards in
Table 2 of the ‘Pollutant Discharge Standards for Coking Chemical Industry’,
discharged into the production drainage system outside the plant.

HEKE&: Drainage pipe

ENHAKEE: KA PVC-U HkBRME, TE &1 dn75~De160;

Indoor drainage pipe: PVC-U drainage plastic pipe, main pipe diameter is
dn75~De160.

HAMOKEIE: KM Q235B WE R, T/&E12y DN50~DN300, [FHEGE
.

Outdoor drainage pipe: use Q235B drainage welded joint steel pipe, the
diameter of the main pipe is DN50~DN300.

MK EE: HEKEIE R SN8 JEZess M BEM R, TEERN
DN/ID300~DN/ID400, H 54515 £z .

Outdoor drainage pipe: the drainage pipe adopts SN8 winding structural
wall plastic pipe, and the diameter of the main pipe is DN/ID300~DN/ID400,

electric fusion welding connection.
HeKR B EE»40m, HEKE B AR DR

The distance between the drainage inspection wells less than 40m, and
the sand cushion layer is used as the foundation of the drainage pipeline.
5.8.7.3 4K 24 Domestic Sewage Drainage System

AFEHPK R G RHDKEE . Ak ST, WIS SEA R, 3 S AR HE
IKEETG K

The domestic sewage drainage system consists of drainage pipes,
drainage inspection wells, septic tanks, etc., and mainly collects sewage such
as toilet drainage.

ATEHK B DA RISEHK, AEHKE: —HER 19.58m3/d. & KI
N 5.82m3h; —. ZHIER 21.23mé/d. KA 6.34m3h; —. . =ZIEK
32.56m3d. &AMy 9.68m3h; Hi54e¥) 3 E:% CODcr. BODs. SS. NHs-N
& HiEKEN I E RN IXAETEHIK R S .
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The domestic sewage is mainly the drainage of toilets, etc. The drainage
volume of domestic sewage is 19.58m?%/d, and the maximum is 5.82m3/h on
phase |. The drainage volume of domestic sewage is 21.23m3%d, and the
maximum is 6.34m3/h on phase Il. The drainage volume of domestic sewage is
32.56m%d, and the maximum is 9.68m?3h on phase Ill. The pollutants mainly
include CODcr, BOD5, SS, NHs3-N and so on. Domestic sewage is discharged
into the domestic drainage system of the factory after being treated in the septic
tank.

HE/K#1E: Drainage pipe

FEANHPKEE: KA PVC-U fok B8R, &89 dn75~dn160.

Indoor drainage pipe: used PVC-U drainage plastic pipe, and the diameter
of the main pipe is dn75~dn160.

AR EE: HOKEIE R SN8 JELR4 MRS, TEERN
DN/ID300, HLIIEEZIESE .

Outdoor drainage pipe: the drainage pipe adopts SN8 winding structural
wall plastic pipe, and the diameter of the main pipe is DN/ID300,electric fusion

welding connection.
KR & A EE»40m,  HEKE B AR DR

The distance between the drainage inspection wells less than 40m, and
the sand cushion layer is used as the foundation of the drainage pipeline.
5.8.7.4 AiEi5/KAFEEEE Domestic Sewage Treatment Equipment

— AR AR TETG K AL B B W L 20m3/d Wit R EAL R AL FE I A B
Je B AR TR S V5 7K

The design scale of the integrated domestic sewage treatment device is
designed according to 20m3/d, which mainly treats the fecal sewage of the toilet
after being treated by the septic tank.

— AL AT KA B B T 2R : eI ab BRI ) AR TRl 38 15 /K iE
HUBMRS B 25 B To 7K sRoR 289, WU A& T R At

Integrated domestic sewage treatment device process flow: After septic
tank treatment of toilet feces into the mechanical grille to remove large debris

in the sewage, the mechanical grille is placed in the grille pool.

ST KA KT K EBBIPE R IR = A 0 A A RR FAAQ 7 24
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FHXS RS 8 A b A BE IR W HEAT, (A NS RIS BIPEME, I E T, O]
UEREN SRS R GRS K EAA KK, [RIRAE 5 K 0 BRI
FORLUTTE, I/ G 8 L2 A, MR RS IEF 81T WA 27t
A, RIS AR B A5 KA B R G K .

Domestic wastewater exhibits significant fluctuations in both water quality
and quantity. Microbial growth and metabolism require a relatively stable
environment to effectively degrade organic pollutants. Therefore, an
equalization tank is implemented to ensure minimal variations in the water
quality and quantity entering the subsequent biological treatment system, while
also facilitating the settling of larger particles within the wastewater. This
process reduces the burden on subsequent treatment processes and
safeguards the proper functioning of the biological treatment system. The
equalization tank is equipped with a pump that delivers water to the wastewater
treatment system based on production levels.

AIO BB T2 Bk eI T5 K& 7 I gl w IPE , £ BRE IS
gy, B ViKY [FR, JE2: MBR 5| AR RIS et e it
17 IBEAER o 5/K&E a5, BOD. COD. SS & Tife s KA A & 1P
IS, /N T a2 B T 2 A B AT A

In the A/O type biological contact oxidation process, hypoxic pool sewage
is treated by heterotrophic bacteria to remove some pollutants and improve the
biodegradability of sewage. At the same time, the return sludge introduced from
the subsequent MBR tank is also denitrified here. After the wastewater passes
through the anoxic tank, the indexes of BOD, COD, SS and so on are
significantly reduced, which reduces the processing load of the subsequent
treatment process.

R At HH K E RN U AR A ) B 5 B AU AE AT A A AR PR A
H, THRERRG K o & A B BEAT PR A5 7K o B s AT AL -

The effluent from the anoxic tank flows into the aerobic tank. This tank is a
structure that uses autotrophic aerobic microorganisms for biochemical
treatment, and its function is to degrade carbon-containing organic matter in
sewage and nitrate ammonia nitrogen in sewage.

U4t 7K B RLEEA MBR i, MBRIBCE A MBR A, A&
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HBESARG, ANBIEEILE/NT 0.1um, STEMENEE MBR i, by
fE4E KT 3.0mg/L, 58k ik 8000mg/L~12000mg/L, ¥5 ¥ fifm (i, 754
Guer e, IEIVE TS Je B A E L 3E— 22 R BRI K A B 249, B SEILA
AL . IR 32 MBR B A AL v B3], sl TAE, R 1k, A MBR it
HH TRV BT IR 157K N MBR Rl 1E NIE 7K, H KR R B 7 150 21T
BRAC A BR S HE R AR IS TS KN S 2 it

The effluent from the aerobic tank flows into the MBR tank, MBR
membrane component is placed in the MBR tank, and the aeration system is
arranged at the lower part of the component. The microfiltration membrane
aperture of the component is less than 0.1um. The sludge is trapped in the MBR
tank, the dissolved oxygen in the tank is greater than 3.0mg/L, the sludge
concentration is as high as 8000mg/L~12000mg/L, and the sludge load is low.
The volume load is high, organic pollutants in sewage are further removed by
biochemical action of activated sludge, and nitrogen nitrification is realized. The
suction pump is controlled by the liquid level meter in the MBR pool, the high
level works, and the low level stops. The clean water is extracted from the MBR
pool intermittently and enters the clear pool. The effluent is disinfected with
sodium hypochlorite disinfection equipment and then sent to the emergency
buffer pool of domestic sewage.

MBR 1t H 22 4% ()35 Y6 5E I B SRS T+ 25 e it , ¥ e £E b P AT 47 S 1k
FIEW R AT AR . AT ZFE R RIRD, € lER R 2T
e, ZIRAEfEAE] XA .

The excess sludge in the MBR tank is regularly lifted by the pump to the
sludge tank, where the sludge is aerobic digested, and the supernatant is
returned to the conditioning tank for reprocessing. The residual sludge in this
process is very small, which is regularly raised from the sludge pump to the
sludge tank, and then reused in the factory after concentration.

MBR JEAEKIEAT /G, <32 23ELexE DLt s 4y, Rt 2A 25l FH A5
Yy FIBEATIE VR, DAKE LW AL FERE /.

After long-term operation, the MBR membrane will be contaminated by
some difficult to wash off, so it must be cleaned with chemical agents to restore

normal processing capacity.
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AT 2R RN T T3 BRI 75 5 /K IR B CAET5 K AL BR )5 eV e
PRAE) — 2% A bRifE, FFERATETGRKN AZ . MBSt KHEN T A A
KAG .

The process uses sodium hypochlorite disinfection equipment to disinfect
the effluent to meet the "Pollutant Discharge Standards for Urban Sewage
Treatment Plants" Grade A standard, and discharge it to the domestic sewage
emergency buffer pool. The emergency buffer pool water is discharged into the
off-site production drainage system.
5.8.7.5 MW/KHE/KA#G Storm Water Drainage System

M ZKHEZK 22 Gt K HEKE T8 . KB LKA A S A %, 2SR
IKHEK o T ZKHEZK 4% 24t 22 1 o P2 8 S B

The rainwater drainage system consists of rainwater drainage pipes,
rainwater grates and rainwater inspection Wells, which mainly collect rainwater
drainage. Rainwater drainage is calculated according to the local rainstorm
intensity formula.

HE/K4iE: Drainage pipe

FAMHEKE . HOKEIE R SN8 JisesE B pE, TEERN
DN/ID300.

Outdoor drainage pipe: the drainage pipe adopts SN8 winding structural

wall plastic pipe, and the diameter of the main pipe is DN/ID300.

HeK A & ] EE»40m,  HEKE B I AR D E

The distance between the drainage inspection wells less than 40m, and
the sand cushion layer is used as the foundation of the drainage pipeline.
5.9 @M. FrZE Ventilation, Dust Removal
5.9.1 #fi& Overview

Dk AR 2R D) A B TBCHRCRY, DRAEZETA) N 25 R, Bt B ARIE X Bl
LS GENAER T i RN R oS (o TN v 1 9 & s b= 91073 e s =Y [T P 5 % A e v G
R, AR T EAHEF IR, S6k T EREX RS,

To eliminate heat dissipation in the production workshop and ensure air

circulation, measures such as natural ventilation and mechanical ventilation are

designed; For some production workshops containing explosive gases and dust,
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accident ventilation is designed to reduce the concentration of harmful gases
indoors and improve the environment in the operating area through ventilation
and air exchange.

PREAERRAE S e R TP IR R R 2R AR e AR R Uk
HORE R TR f AR R RO KRR A X 2 AT
BRI, A0S BRI R AR

Coal emits a large amount of coal dust during the process of crushing and
crushing; Coke ovens emit a large amount of smoke and dust during the
process of coal loading and discharging; A large amount of smoke and dust is
emitted during the coke loading and discharging process of the dry quenching
furnace; Dust removal and purification are carried out on the main dust
producing points, and the purified flue gas is discharged into the atmosphere
through the chimney.

7 5-24 HEAERE (mg/m®)
Table 5-24 Emission allowance (mg/m?3)

IR
MR PM SO2 (%)Reference
b X Name
R L (mg/m?3) (mg/m3) oxygen content
(%)
BAEER 2, Coal loading and dust <30 ] ]
removal ground station -
H AR R 2 Coke and dust removal <30 ) ]
ground station -
TR AR B R 2R M TH] 336 CDQ dust <30 <200 )
removal ground station - -
TIOR AR AL 25 o3 2 1t T
Pre-Crushing Room Dust Removal Ground <30 - -
Station
BB 2 B A T <30 _ _
Crushing Room Dust Removal Ground Station B
AR BR ARy (& C103. C104 #%
izuL) Coke Screening Building Dust <30 - -
Removal Ground Station (including C103 &
C104 Transfer Stations)
FEIE R HI T 3 Coke Transfer Station <30 i )
Dust Removal Ground Station B

5.9.2# X, 75 Ventilation and Air Conditioning
a) RIS B RE, 7870 A H 2 KRR AR A R
oz TAEX 1578 BA=461F; The coal tower of the coal preparation

workshop is equipped with a cowl to make full use of organized natural

ventilation to remove waste heat and humidity, and improving
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b)

d)

f)

occupational health conditions in the workplace;

THES R N =R E FHOEX, UHRR RS COL CO2. N2 55A
AR, BEEEE N ARRIEIEL . BB R G S O2 Al CO kil k1%
B, HH M= CO IRT T 2 HE 8 Oz W ZART 2 2 HUE I Sl HE
R A& G 2x B8 5 5 Emergency ventilation is set up in the coke exhaust
basement of CDQ to remove waste heat and harmful gases such as
CO, COz2, N2, and improve the operating environment of maintenance
personnel. The mechanical ventilation system is interlocked with the
O2 and CO detection instruments. When the CO concentration in the
basement exceeds the safe value or the O2 concentration is lower than
the safe value, the emergency ventilation system will be interlocked
and started;

N B BB AR XABLEEAT HURGE K PAHERR R B il SR U
The factory of public and auxiliary facilities is equipped with axial fan
for mechanical ventilation to remove weat heat, humidity and harmful
gases;

F i R i = BB RS L, PLORIEDCGR & IR R 1817, A2
ar B W T AR A Ay = BCE MR KL T A AR X, JF
S WGE X Each high and low voltage distribution room is equipped
with air conditioners to ensure the normal operation of instrument
equipment, and the inverter room is equipped with industrial air-cooled
air conditioning; The frequency converter room is equipped with axial
fan for organized and comprehensive exhaust and emergency
ventilation;

J& T B3 X 193 B 381k F B 126 2438 XL % ;- Explosion-proof ventilation
equipment is used in all places belonging to the explosion-proof zone;
IS BIEE. REE. BPAE. SWE, WEXRESETHENL. B
RN, FHTB5Z iR . Duty rooms, operation rooms, rest rooms,
offices and meeting rooms are equipped with wall hanging air

conditioner and cabinet air conditioner for heat prevention and cooling.

5.9.3 f&2k Dust Removal
ARITRERRP BT T E LB Yk A R RAE, R0 N TFRP 2 ERR
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RRGE, XA AT R AR MR B

The dust removal design of this project is divided into multiple sets of dust
removal systems in the following table according to different process sections,
materials and production processes to control dust escape at various dust
producing points.

BRA RGBS EE N T K

The design parameters of the dust removal systems are detailed in the

table below:
% 5-25 ERLRGZITEH
Table 5-25 Design parameters of the dust removal systems
s F L) N Hes
- g ) Hel D EAR . _ "
i=d P23 b kb
T i A& Air #1 Filter EMain | oo erof | L Height | fzRsb A
= N volume motor ; of Dust Qua
ame 3 area discharge . -
No. (m3/h) (m?) power (mm) discharge process ntity
(kW) outlet (m)
B A .
ifisk Coal ipirEinEe
1 | loadingand | 120000} . 315 1700 30 wetting |,
dust removal | (80°C) and
ground stirring
station
HAERR R .
fis# Coke I 55
385000 wetting
2 and dust . 772 1 2
emoval (80°C) 0 000 800 30 and 3
ground stirring
station
THEEEIREE [——
21 Hi TG 3 M7 s
3 %SQ dust | 140000 3088 355 1700 30 wetting | 4
removal (110°C) and
ground stirring
station
TR 2 , e
2 B T JBEEZ
e 73600 t?ﬁ
Crushing return
4 s 1544 1 12 1
Room Dust (i) ° 8 00 30 to the
Removal process
Grognd belt
Station
N ZERR BT
2 it T 3 &
Crushing
5 | RoomDust | (8000 | 454y 185 1200 30 return |
(i) to the
Removal
Ground process
Station belt
I FE R 2R
;@(ﬁmﬁ C(1/E‘.O‘4 MTE s
. 255200 wetting
6 ;egééi,g) () 6176 630 2200 30 and 1
oke S
Screening stirring
Building
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FERCE
¥ Height | BrA24b3 | &%

of Dust Qua
discharge process | ntity
outlet (m)

o | | ERII e
AR volume 1 Filter motor Diameter of
area power discharge
™) | Tow (mm)

a3

Name (m3/h)

Dust
Removal
Ground
Station
(including
C103 &
C104
Transfer
Stations)

C101/C102/
C301 E#4iz
v B H T
il
C101/C102/

7 | €301 Coke f%}%? 579 55 720 25 - 3
Transfer
Station Dust
Removal
Ground
Station

C302. C303
HEEE I U R
2R HbTH S

(C302 & ;
g | C303Coke | 92800 | g 132 1200 30 wetting
Transfer (i) and
Station Dust stirring
Removal
Ground
Station)

IR

—. ZIR%
Ak
Primary and N
secondary bu{f‘kﬁ#
4 dust 3 a a B wetting 3
powder and
collecting stirring
storage and
transportatio
n
system

5.9.3.1 %M &A% Dust Removal in Coal Preparation System

a) i EHL = B2 22 24t Pre-Crushing Room Dust Removal System

BAETO AR T, A RERRINE, " EI5 R G . RIS T
NHIEHRGERE, Bt — BTN =R R G

During the pre-crushing process of coal, a significant amount of dust is
released, severely polluting the environment. To protect the environment and
workers' health, a dedicated dust removal system is designed for the pre-

crushing room.
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T PN = B2 RGUR P AT B, KALEEZT .

The pre-crushing room dust removal system adopts a flat-deck layout with
constant-speed operation of the fan.

AN BR 2B R G TR T WAL = A B2 R R | oty SRS LSk B S vk o
WeBEA R . B TR S T ZRE AR TAERI AT AE, fEX N T2 %
ETE ERCE BRI, B 5AE N ) 2B

This system is responsible for capturing dust from the crusher feed chute,
belt conveyor head, and discharge points within the pre-crushing room. Since
some process equipment may not operate simultaneously, electric valves are
installed on the corresponding dust removal pipelines. These valves are
interlocked with the associated process equipment.

TR LS & R R AR AR SR S, BEA K AR R A S AL . FRAES
KMAELKE R TTI, BRE A I8 RER B IR F A o, LR B . 1§
M JE WA 2 RN LU HE 22 Ko ik AR R 2R AR IS ARy AR 3R [ T2 By

Dust-laden air from all collection points in the pre-crushing room is
captured by dust hoods and directed to a pulse bag filter for purification. The
filter employs an online pulse cleaning method, with anti-static membrane-
coated filter material, and the fan is explosion-proof. Purified gas is discharged
into the atmosphere through the fan and exhaust stack. Collected dust from the
pulse bag filter is returned to the process belt for reuse.

b) ¥ HEHL E B4 24t Crushing Room Dust Removal System

BAERE AR, S RERARINR, PSR R L T A
W SRR, Wit —EmmRAR RS

During the coal crushing process, substantial dust emissions occur,
causing severe environmental pollution. To mitigate this and safeguard workers,
a dedicated dust removal system is designed for the crushing room.

LS R AR RGP A &, KHVERIZAT.

The crushing room dust removal system also features a flat-deck layout
with constant-speed fan operation.

AR R G A ST AL Z R ERL 25 Rl | s S MLk 0 S T Rk s A
B RRE . BTTAAEA ST ZRG A RN TAERTTRE, 7EX R T 2w kR
EiE LW E BT, SRR S AN 2 .
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This system captures dust from the crusher feed chute, belt conveyor head,
and discharge points within the crushing room. Electric valves are installed on
the dust removal pipelines and interlocked with relevant process equipment to

account for non-simultaneous operations.

LSS SRR RERR R B ER)E, AR ERARR BT BrAdsxK
FIHELR KR AT 3 BRAR A IERER H B IR A 5T, KWL B R . 134k
Ja B SAR R A HE R R R Bk R AR AR A AR O AR IR [0 T2 e

Dust-laden air is collected via hoods and treated by a pulse bag filter using
online pulse cleaning and anti-static membrane-coated filter material. The
system utilizes an explosion-proof fan. Collected dust is returned to the process
belt.

5.9.3.2 fEEEME. HAERRAHE R Dust Removal Ground Station for Push-
side and Coke Discharge of the Coke Oven

BEXFERAP SR AR R TR UK T B R R AR AR A, 2 i B AR L
5 24 3ty A HH T B 24 T 3

In response to the large amount of coke dust emitted by coke oven in the
process of coal loading and coke discharge, the dust removal ground stations
for push-side and coke discharge of the coke oven are set up respectively.

a) ARy, Dust Removal Ground Station for Push-side of

the Coke Oven

PRI B T T B R R AR S E . SIRER. A
W, HAMHR2ZR, RS, B0 R AR s e KRS e g 1T,
WO ZBURT BRI R AT AL BEIF XS B 2 25 I BE AR LAORSP, By 1 £R i S T ARG 45 AR
PUIEAC FAT I 3 i, ORI BR 2R 85D AR AR K AR - HE ARGy o SR =0 B 15 A 2
Fe XA AR B AT AL B L A e, A EAERR AR AR AT AL AR A AP
HHASAERE N R AR &5 BT 26 ZE A RSP A B, h R I A7 s Al IR PR 14
R L AR £

The coke dust from the coke oven door during coal loading has the
following characteristics: high tar content, large moisture content, high dew
point temperature, and it is flocculent and has good floating property. To ensure
the long-term stable operation of the dust removal ground station, it is

necessary to treat the tar smoke and protect the filter bag of the filters, prevent
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the tar and carbon black ash from sticking to the filter bag to extend its service
life, and ensure the dust removal of the filter bag and the ash bucket smoothly.
The flue gas adsorption and purification device is a special equipment for the
treatment of the flue gas containing tar, which is arranged in the front of the
filters. The flue gas of the coke oven door during coal loading must pass through
the flue gas adsorption and purification device before entering the filters to carry
out forced adsorption and purification of the tar smoke to remove the unburned
tar.

BRI AT R R IR B R A = AL, F R 2 S M S LA 1T B i
BRI AR Je 5 B AR R B R AT, A R EIRR A R G T,
i KL [ s AT, H S B R SRR, 28 B 22 0 2 Tl N Tt )
ik dE R R AL JS , HaE XUFLZ R R R 22 Ko B 2R 28U ik 4 i AR
BRKENAE, HEMBHAEE RSN . BB B AR RN o Fefish
RE, MR E RGBS, R N OEEZT

After the coal charging car is located in the coke chamber where coal is to
be loaded, the flue gas hood of the coal charging car is used to collect the dust
escaping above the push-side coke oven door and guide it to the sealed filters
main pipeline of the coal loading belt. At the same time, the signal is sent to the
ground dust removal system. The fan runs from low speed to high speed, and
the flue gas from the stove head is inhaled from the flue gas removal hood.
After being purified by the pulse bag filter at the ground station through the dust
removal connection pipeline, it is discharged into the atmosphere through the
chimney by the ventilation fan. The dust collected by the filters is transported
by a scraper transporter to the silo for storage, and then regularly transported
out through a dust moistening machine. The coke powder silo is located inside
a closed building. After the coal loading is completed, the ground dust removal
system receives a signal and the fan switches to low-speed operation.

b) AR Y Dust removal ground station for coke discharge

FENFENPRAL = HBEZE miR IR AR IR i 7R FA ) LR M HE RN L2 AN
rAEMES, FRIEE SEMENSEEN . ARBERIRL SIS G, K
AEREL, JREARRIRRE, AR RERE RV, MBS R . AR HEERR
R T 2N ER AR b T 3l T2
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After the coal in the coke chamber of the coke oven is processed into coke
by high temperature dry distillation, the red hot coke is pushed out from the
coke chamber in sequence by the coke pusher, and the coke falls into the coke
quenching car through the coke guide grid. After the red hot coke is pushed out
of the coke chamber, it breaks and burns in the air, producing a large number
of paroxysmal flue gas, which seriously pollutes the environment. The design
of coke discharge using dry dust removal ground station technology.

HH AR R 2R b T e =80 2H A

Dust removal ground station for coke discharge consists of three parts:

H—E e BE RN BB AN R R R, LA
BN E BB ZERBREASEN L, B THEENBHEE.

The first part is a large suction hood that is fixed to the coke stopper and
moves with the coke guide, and a conversion device that sends the flue gas
into the fixed pipe. The device is arranged in the coke guide and belongs to the
design scope of coke guide.

5 AR R WA MR AT

The second part is located on the coke side dust removal main pipe.

= ER o B B T DR S AT AR K R R A . AR IE . B
BEES . KPR AR ES . SO XWHL. MRS,

The third part is the final equipment that is set on the ground to extinguish
and purify the flue gas. Including pipes, regenerative heat exchanger, pulse-jet
bag filters, centrifugal fan, chimney and so on.

HEFENL RN J5 , TEHEREFTBIERT 30s [a1HuTH BR A R G0 H LIRS, T8
WU HARE (7] S AT o SRS HEAEATREAT HERS, AR P AR i DK B R P A A E A
RIEE T R RN FE RSO R B AR AR B AR R U, G 1 T IR A 42
FABRETE, BASERAASA A&, HBafGRasRm&siaiA
KR HEESTH)E, MRS RFGEZHEINS, BRI A REZT.

After the second alignment of the coke pusher, a signal is sent to the
ground dust removal system 30 seconds before the coke pusher rod is moved,
and the fan runs from low speed to high speed. Then push the coke pusher rod
to push the coke, and a large number of intermittent dust generated during coke

discharge is collected into the large suction hood of the coke stopper under the
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action of the thermal buoyancy of the flue gas and dust and the fan. Through
the interface valve, the dust is introduced into the dust removal main pipeline,
sent into the regenerative heat exchanger for cooling and primary separation,
and then finally purified into the atmosphere by the bag filters. After the coke is
discharged, the ground dust removal system receives the signal, and the fan is
switched to low speed operation.

B2 25 AR BR 2R FH R AR LIZ B KB AT, TR INBHFENLINE f5 KR E
EWIANE .

The dust collected by the filters is transported by a scraper transporter to
the silo for storage, and then regularly transported out through a dust

moistening machine.

FRELZHEAE R, FEP AR RS R A AL T
KPR AL 1) AP B NLLEEZ /T, T B TR e . T80 AL 1
FRAS, B it A B R A AR T = B TSORUE S XL TS T
1 GARRRES iSeng S O YR b ¢/ F e o GV R E [ YO - W (Tpe IRES ST L Ve
A REE RINE . ERIXEETEH B A, R A PAAZ ) AN A it 2 7™ B
TG

During the CDQ production process, significant dust and fumes are emitted
from the following key sources, causing air pollution:CDQ Furnace Top: Before
charging red-hot coke into the CDQ furnace, the furnace lid must be opened.
Due to the positive pressure inside the furnace, a large amount of fugitive dust
escapes during lid opening.Pre-chamber Vent Pipe and Post-Fan Vent Pipe:
Gases discharged from these vent pipes contain dust, acting as critical
emission sources.Coke Discharge Zone: From the CDQ furnace discharge
outlet to the belt conveyor discharge point, substantial coke dust is released.|f
these unorganized emissions are not properly controlled and treated, they will

severely pollute the environment.

AT < A XHLE IR 55860 AR TTHEA T . T e A
PRI RO AL,

The CDQ environmental dust removal system collects dust from: CDQ
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furnace lid charging point, Pre-chamber vent port, Post-circulation fan vent
port(Standby Bypass), Flat gate valve ash discharge port, CDQ furnace bottom
discharge chute, Coke discharge point.

AR TR T R B AR AL . FAF RT3 B S GR35 8%
P A i HL A G A G R SR L SR B IR, RNE A D g R AT BRI
AEFR; R THEN AR TS . HR RO RS A S m IR B R AR R RN E A
AT S B AL S RS, AR AR T 110°C BH =R A kb 4R
R BRI E R I EHE 2R G RGBS H AR )
B TR, SRIREELS] 1500mg/ms, &N B RS HAT B R
AT, AR G A EHE

High-temperature gases (containing flammable/explosive components and
sparks) from the furnace lid charging point, pre-chamber vent, and post-fan
vent(Standby Bypass) are directed to the upper section of the regenerative
cooling unit for temperature reduction.High-concentration coke dust-laden
gases from the furnace bottom discharge chute and discharge point are
channeled to the lower section of the regenerative cooling unit, where they mix
with cooled gases.The combined gas stream (cooled to <110°C) is then sent to
a pulse bag filter for purification. The flue gas generated from the post-
circulation fan vent port is classified as high-sulfur gas, with a sulfur
concentration of 1500 mg/m?. It is directed to the coke oven desulfurization
system for sulfur removal and dust treatment, and discharged through the coke
oven chimney after meeting emission standards.

B 2B A R B R Dk A 05 38, BRI D e v R o o B AR AR 22
TG B AUR C OB AU, S AR B T BT B R eV HE IO
KB E ZHBARAE R R . 140 5 B R RALHE 2 R

The pulse bag filter employs an offline pulse cleaning method with anti-
static membrane-coated filter material.Purified gas achieves a dust
concentration below national emission standards and is discharged into the
atmosphere via a fan and chimney.

B2 RGOy R I B ASCRE AL S 2UAR T LIE AN IR BE R 21 b T i £y
g, FE IR 5 R VR4 E AME .

Collected dust is transported by a scraper conveyor and bucket elevator to
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a coke dust storage silo in the environmental dust removal ground station.The
dust is humidified by a wetting discharge machine and periodically removed for
offsite disposal.
5934 THETLZ—. ZIkEOM IS IZ 524 Primary and Secondary Dust
Powder Collecting Storage and Transportation System

THEAETZ . IRERAES TR A R TEER 5 N AE L, /&
BENFIRTHLEN T R R, B INR R FAUINEE R R E 2 Nz .

The dust collected by the CDQ primary and second dust collectors falls
into the heat resistant embedded scraper transporter, and then send to the
special dust storage bin, and then is humidified by the humidifying mixer and
transported by car regularly.
5.9.3.5 fiiiztE #2442 De-dusting of Coke Screening and Transportation
System

a) i AR R AR M T 34 (F C103. C104 #4312 %)) Ground Station of Screening
Building

FERAETR 73 Wia SRR IR, o KE R A2 A%, P 55 Y3
NORIFIAEE S TN B RE, W BN IR R G0 AT H Bt i FE s 2
s CEAEIRBNIR . A AN R IR, C103. C104 Fizul Baiblk
N B R AL Bt — BT AR R G BRAR RGUXHLR A A 3

In the process of screening, storage and transportation of coke, there will
be a lot of dust escape, which seriously pollutes the environment. In order to
protect the environment and the health of workers, the corresponding dust
removal system is set up. The design of this project is to design a dust removal
system for coke screening building (including vibrating screen, belt conveyor
receiving point, car loading, belt conveyor head and belt blanking in C103, C104
transfer station). The fan of the dust removal system uses the frequency
converter for speed regulation.

TR A 2R R B 2R B A AR S5 BE N K AR U R AR AL, A0S B U
2 WWLHR R R, HR R B 5 R EE<30mg/Nm?® . (48 88 S8 RER I B i v A
Jit . SRR AR RGO BB 2B BB I B SF PR THHLIE N G FE R R I
B, ARSI 5 R R EEHSNE.

The dust gas at each point of the coke screening building is collected by
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the dust cover and purified by the pulse bag dust collector. The purified gas is
discharged to the atmosphere by the fan, and the dust concentration of the
discharged gas is less than 30mg/Nm?3. The filter material of the dust collector
is made of anti-static material. The dust collected by the dust removal system
of the coke screening building is sent to the coke powder storage bin of the
coke screening building through the scraper conveyor and bucket elevator, and
then humidified by the humidifying mixer and transported by car regularly.

b)C101/C102/C301 £ iyl kxR T v Dust removal ground station of
C101/C102/C301 coke transfer station

3 C101/C102/C301 iz ufifiAr s fppdd — B B ob il F T AL PR 4R
£ G RS R R = AR I A Ay o PR 2R IR R b7 5 FEL 7B A T, T 2K
7 OB EIE K, A0 )E B R RBLHE 2 Ko kP AR R A as W ik 42 H

A separate set of dust removal ground station is built for the dust removal
point of C101/C102/C301 transfer station, which is used to deal with the coke
dust generated during the transfer process of coke after dry quenching. The
filter material of the dust collector is made of anti-static film material, and the
cleaning method is off-line cleaning, and the purified gas is discharged to the
atmosphere by the fan. The dust collected by the pulse bag dust collector is
transported by air to the coke powder storage bin of the dry quenching
environmental dust removal ground station.

c)C302. C303 fEfLizulifrsL iy Dust Removal Ground Stations of
C302 and C303 Coke Transfer Stations

¥ C302. C303 fEkrizulifrt mad—ERRamsl, M T4 TRERE
(AR AE R AE i R v = AR R AR A o B2 R R T B i A JEE A 5T, 8 K7 X
NEGIG K, A RS MBLHE R R kP AR 2R 2R d Wi i A i i )
BRENENL. FIRFHHLIEN C302. C303 RIS EMIT 6, FHAEIBHEEL
I 5 R VR AhE .

A set of dedusting ground station is built for the dedusting points of C302
and C303 coke transfer stations, which is used to deal with the coke dust
produced during the transfer process of coke after dry quenching. The filter

material of the dust collector is made of anti-static film material, and the
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cleaning method is off-line cleaning, and the purified gas is discharged to the
atmosphere by the fan. The dust collected by the pulse bag dust collector is
sent to the coke powder storage bin of C302 and C303 coke transfer station by
scraper conveyor and bucket elevator, and then humidified by humidifying mixer
and transported by car regularly.
5.9.4 475 5[ #% Noise Reduction and Vibration Isolation
B R RGERNLIN 5T S AT o B TE Y i bR A e B . XULEE ) ez, kA
DA 375 Tt A T P R IR 42 ) AE RV A 2 BV Y
Each dust removal system fan casing and front and rear pipelines are
equipped with sound insulation devices, and soft connections are installed at
the inlet and outlet of the fans. The above measures are taken to control noise
and vibration within the specified range.
5.9.5 5 -k B &+ it Fire and Explosion Prevention Measures
a) Mg RF#E4LHEK; Continuous ash exhausting by pulse-jet bag
filters;
b) BrFATIS R B E B ERL; The filter bag adopts anti-static filter
material;
c) K& RGP 5% B . Anti-static grounding device for dust
removal system;
d) Frasikz 4l E, The pulse-jet bag filters are equipped with a
safety detonation device;
e) BRNBIAK45#) . The filters adopt anti-ash structure.
5.10 #/<, Electrical
5.10.1 #i& Overview
5.10.1.1 #iI7E[ Design Range
AR TR AT AR TR VO T P 1 A 7 B B Bt P R e H A A R L H A
A HAHRIL, B .
The electrical design of this project includes power supply and distribution,
power generation, electrical transmission, electrical lighting, lightning protection

and grounding of production and auxiliary facilities within the scope of the

project.
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5.10.1.2 HH A2 L 4L H IR Electricity Load Grade and Power Supply

AR TR B A A0

The main load classification of this project is as follows :

— G PR E A (RS ) 0.38kV WP KEE . PLC/DCS if
AR RS KRB E RS, M.

The particularly important load ( emergency load ) in the first grade load :
0.38kV fire pumps, PLC / DCS computer control system, automatic fire alarm
system, emergency illumination.

—bir: R AL RIEE. REE. Il e KR.
BRI R EIEIHKIE . KIAETE ., KBS K.

First grade load : coal coke pushing car, coke blocking car, coal loading
car, coke quenching car, hoist, boiler feed water pump, combustion fan, power
generation circulating water pump, water ring vacuum pump, power generation
condensate pump.

Tt R TRARL AR AEEE L R AEA . R RS K,
R ek K 3t 55

Second grade load : coal preparation, coke screening, coke oven, coke
quenching, compressed air station, dust removal system, power station,
demineralized water station, etc.

=g BR BB T bar SR B A B R I o R AR A B R

Third grade load : auxiliary production equipment and office and living
auxiliary facilities in addition to the above-mentioned first and second-level
loads.

W T A TR R Gy Ji T — R g, R S2 H L Y D9 XUEE L

Because most of the load of this project belongs to the first and second
grade load, the power supply should be duplicate supply.

AR TR — i 132kV THsuh, 7» =R Mg 132kV FLYE I F 238
Frflt, Ak A 5HE R TRk

A new 132 kV step-up station is built in this project, built in three phases.
Two 132kV power sources are provided by the superior substation, and the
owner is responsible for delivering them to the booster station.

5.10.2 ftfcHL /2 & H# Power Supply and Distribution and Power Generation
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5.10.2.1 HEZEH LEIER Voltage Grade and Grounding Form
#< 5-26 TEHBEFHMIEMHN

Table 5-26 Main voltage grade and grounding forms

e A #E
S
#%i Name Uk Voltage Grounding form Remarks
e T L R S
high voltage 132 kV
distribution system
T LR G P RN
medium voltage 10 kV. AC. 50HZ neutral point
distribution system ungrounded
KRR H RS
low-voltage 380V. AC. 50HZ TN-S
distribution system
HEH 12
I A5 380/220V. 3ph+N 50HZ TN-S
lighting system

5.10.2.2 fiticH 245 Power Supply and Distribution System
5.10.2.2.1 132 kV/10 kV F+/&3 132kV/10kV Booster Station

a) Mid: Overview:

AR TFEHEE—HE 132 KV FFish, 7> = HAE W, A2 /2 300 J7mies i A 5
ATV R X AR R . 132 KV PR — W], . =3 A JEH A R s A
JtAE—J B — IR

This project will construct a new 132 kV switching station in three phases,
ultimately meeting the power supply and distribution requirements for a 3.0
million ton coke oven and the entire industrial park. The public electrical
equipment and facilities for the first, second, and third phases of the 132 kV
switching station will be built in one go during the construction of the first phase.

b) #XMHE: Construction scale :

1) —HATRE: WA 132 kV HJE, F 4 90MVA 4411
£ & 2%: The first phase of the project : the owner provides two
132 kV power supply, which needs two 90 MVA two-winding
voltage regulating transformers

2) THITHE: %L f 9OMVA LA K 28; Phase lI: two 90
MVA two-winding voltage regulating transformers ;

3) =LA FL & 9OMVA i LA K4s; Phase Il two 90

MVA two-winding voltage regulating transformers ;
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4)

BB EZEHFEN: 6x90MVA L4 EAE K. The
final planning of the number and capacity of the main transformer

is : 6x180 MVA two winding voltage regulating transformer.

c) HEHZR[EEE The number of in-out line loop

1)

2)

3)

4)

IR A SR AR AR A 132KV L 2 AR, 132KV
2k 5 AN EIEE(1#. 28R HALITE R B R DT sl . B4 a5 e U
GSP i H #J%); The number of voltage inlet and outlet circuits of
each grade in the first phase of the project : 132kV inlet line 2
circuit, 132kV outlet line 5 circuits ( 1 #. 2#generator grid
connection, Dongkeng Coal Mine power supply, Xikeng Coal Mine
power supply, GSP project power supply ) ;

TR SR A A 132KV i Ek 2 MRl (3#. 4#
KHEMLIEM); The number of voltage inlet and outlet circuits of
each grade in the second phase of the project : 132kV outlet line
2 circuits ( 3 #. 4 # generator grid connection ) ;

ST SIS R R AR R ER R 132KV HiZk 2 ANl BR (5#. 6#
KHEMNLFHM); The number of voltage inlet and outlet circuits of
each grade in the third phase of the project : 132kV outlet line 2
circuits ( 5 #. 6 # generator grid connection) ;

AR 132 kV #4: 2 AN, 132kV tHZk 9 M. Final
planning : 132 kV incoming line 2 circuit, 132 kV outgoing line 9

circuits.

d) JCThAMEEE: 132 KV TS JCDhAME G — i R AR T AT A,

132 KV FF I AN B T #ME3E B ; The reactive power compensation
of the 132 kV switching station is uniformly compensated by the lower
level substation, so no reactive power compensation device is installed
in the 132 kV switching station;

A FREEL: 132kV R MBEL, &N 9 MElE%. Electrical main
wiring : The 132 kV adopts double busbar, and the final outgoing line

9 circuits.

- 156 -



m kel (b3 ) RHEBRBHBIRAE

HUATAI YONGCHUANG (BEIJING) TECH. CO,, LTD.

5.10.2.2.2 | AHLEHE In-plant Power Supply and Distribution

A TFE—H1 10KV MU A: AT ITh%: 17.87TMW, MAEIIE: 19.43MVA; #E
HL &4 98.30%10°kW-h.

The 10kV side of the first phase of this project is : active power : 17.87MW,
apparent power : 19.43MVA ; the power consumption is 98.30x108 kW h.

AR TFEIA 10KV A FIThE: 13MW, FIETh%: 14.14MVA; FEH &
A 71.539%x10%kW-h,

The 10kV side of the second phase of the project is : active power : 13MW,
apparent power : 14.14MVA ; the power consumption is 71.539 x 108 kW h.

ARTFE=IA 10KV MR: FITh%: 12.038MW, FLLEDI%: 13.084MVA;
FEHLE N 66.207%108%kW-h.

The 10kV side of the third phase of the project is : active power : 12.038MW,
apparent power : 13.084MVA ; the power consumption is 66.207 x 108 kW h.

AR e P B F A 0 AR R 00, A AR BCE 81 A e B T B U

According to the general layout and the distribution of power load, the

following main substations or electrical rooms are set up in this project :

*5-27T BL/EBFARBSERESR
Table 5-27 Setting schemes of each substation / distribution station or electrical room

Fr ey N BEti3 2l SN (e o
= Name Main wiring scheme, power supply range
No. overview

10 KV R4 — W] 10kV LN AR B, W
BRG] H 4. 28R AL OS2 e pias . At
LY B0 46 10/0.4KV ZE[A]AZ FE BT 8 /M. 10KV HL
ML 23 .

T 10KV BN B, P EYR S H
3. AN O S P e AT
10/0.4kV ZE[R]AZHFT 6 />, 10kV HLEIHL 18 4>,

ORVEIBIER S | 0Ky BB AN B, PR

10KV hig: voltage distribution | 27 GHAHRHL LIS . (A E[E L4

1 oo 10/0.4KV ZE [ A5 HLT 6 A~ 10KV HIZIHL 17 /.
( Construction in three 10 kV _sys’gem :The 10 k_V main wiring of the firgt
phases) phase is single bus section. Two power supply is

from the 1 # . 2#generator outlet branch
reacto. The power supply range includes 8 10/
0.4 kV workshop substations and 23 10kV
motors.
The 10 kV main wiring of the second phase is
single bus section. Two power supply is from the
3# .4#generator outlet branch reacto.The power
supply range includes 6 10 / 0.4 kV workshop
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e & A= ND

1~4#t coke oven 10/ 0.4kV

P E TR TR AV A
= Name Main wiring scheme, power supply range
No. overview
substations and 18 10kV motors.
The 10 kV main wiring of the third phase is single
bus section. Two power supply is from the 5 # .
6#generator outlet branch reacto.The power
supply range includes 6 10 / 0.4 kV workshop
substations and 17 10kV motors.
1#5ETHHL 10/0.4kV AZ L flF
(AR U 1# TR | 2236 1 548 500kVA. 10/0.4kV + AL 4%,
END T5TN R TIHL fH
2 1 # hoist 10/ 0.4kV Install one capacity 500kVA,, 10 / 0.4kV dry-
substation ( the first phase | type transformers, responsible for 1 # hoist
of construction in 1 # CDQ | load power supply.
electrical room )
1#:‘:%%:% 10/04kv &EE n?% 235:?’7%6% 6‘30kVA\ ?O/Ofkltl :Fﬁigi
B (B 1T AR 5 ﬁmj*jq:k%/@’ :F%%ﬁ}$i§|lﬂi’j'£ﬂﬁﬁﬁﬁy
HIA =) PEIR KR il X A A fmf L HE
3 1#CDQ 10 / 0.4kV Install two capacity of 630leA, 10/ 0.4kV dry-
. ) type transformer, responsible for CDQ, CDQ
substation ( the first phase . ;
of construction in 1 # CDQ _enwro_nmental dust remova_l ground station,
. circulating water pump station of low-voltage
electrical room ) load power supply.
%% 2 G758 2000kVA. 10/0.4kV T A5
TN AR BREACRE . 4T
Rk, THPIKEREL . BREELS KR el
1% H 10/0.4KV A5 HEFIT s, SREINARE, W L A X AT
(W VORAE 1#KRERE it
HAZEN) Install two capacity 2000kVA, 10 / 0.4kV dry-
4 1 # power generation 10 / type transformers, responsible for 1 # power
0.4kV substation ( the first station. demineralized water pumping
phase of constructionin 1 # | station. compressed air nitrogen station.
power generation integrated fire pump station. deoxygenation water
electrical room ) supply pump station. responsible for the
central laboratory. integrated office building.
canteen. bathroom and dormitory area of low-
voltage load power supply.
#2515 5 10/0.4KV 25 T
(TIMRBLIUE TR | o0t 5 35 2000KVA, 10/0.4KV T RAE
=R B DTN A B DA IE S b
S O14i\a/|r-080:es ISIa?ﬁ 1f(') /t Install two capacity of 2000kVA, 10 / 0.4kV dry-
pHase c?:cjnitlr?,lrl:t(ioneinlqs 4 type .transformer, responsible for1 # air-cooled
air-cooled island electrical island low-voltage load power supply.
room )
1~4#4E )5 10/0.4kV 48 %% 2 G458 2000kVA. 10/0.4kV T4
g | BAT CHIEBURAE 1~4#45 | K35, 00N 1~A#fEl . SR RIbimss,

B IR A4 1 T oty DX AL M B 4 R
Install two capacity of 2000kVA, 10/ 0.4kV dry-
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?
B

No.

E N

Name

FARE Ty 5 A R ]
Main wiring scheme, power supply range
overview

substation ( the first phase
of construction in 1~4# coke
oven platform electrical
room )

type transformer, responsible for1~4# coke
oven. coal loading and dust removal ground
station. coke and dust removal ground
station low-voltage load power supply.

% 10/0.4kV R (—IH
B
Coal preparation 10/ 0.4 kV
substation ( phase |
construction )

%% 2 G758 1600kVA. 10/0.4kV T A&
A, TN BB AL % XA Hs £ A it
Hi o
Install two capacity of 1600kVA, 10/ 0.4kV
dry-type transformer, responsible for the coal
yard and crushing room area of low-voltage
load power supply.

FELLFE 10/0.4kV A HL AT (—
WEBO
Coke processing 10/ 0.4 kV
substation ( phase |
construction )

74 2 55 & 1600kVA. 10/0.4kV 4 &
&, AT AR XU st i
Install two capacity of 1600kVA, 10/ 0.4kV
dry-type transformer, responsible for Coke
processing low-voltage load power supply.

1#Mifm 10/0.4kV 7% 5 By

(— W VORAE 1#KRERE
A=A

1 # desulphurization10 /
0.4kV substation ( the first
phase of construction in 1 #
power generation integrated

electrical room )

%% 2 (75 8 800kVA. 10/0.4kV AL
ar, ST AR XA g
Install two capacity of 2000kVA, 10 / 0.4kV dry-
type transformer, responsible for1 #
desulphurization low-voltage load power supply.

10

2#FLFHHL 10/0.4kV 25 HLfT
(I VOBAE 2#. 3#TIE
ERAEN)D
2# hoist 10 / 0.4kV
substation ( the second
phase of construction in 2
# . 3#CDQ electrical
room )

245 1 G758 500kVA. 10/0.4kV 2048 £ 3%,
T5T N 28R T AL A
Install one capacity 500kVA,, 10 / 0.4kV dry-
type transformers, responsible for 2# hoist
load power supply.

11

28T 4545 10/0.4kV
it (I ROBAE 2#. 3#T
FEEHRAEN)
2#CDQ10/0.4kV
substation ( the second
phase of construction in 2
#. 3# CDQ electrical
room )

45 2 G758 630kVA. 10/0.4kV T8 K
o, MITNTRAE, AR R Al
FEIR 7K S 3 DX A A s A e
Install two capacity of 630kVA, 10/ 0.4kV dry-
type transformer, responsible for CDQ, CDQ
environmental dust removal ground station,
circulating water pump station of low-voltage
load power supply.

12

2# )% L 10/0.4kV ZF HE T
T EORAE 2# K LR E
A=A

2# power generation 10 /

0.4kV substation ( the
second phase of

construction in 2 # power

generation integrated

%% 2 G758 1600kVA. 10/0.4kV TR A
%, TN 28R G BRERACIR S . R4 TR
R BRAEES K Rl DX A7 A it
Install two capacity 1600kVA, 10 / 0.4kV dry-
type transformers, responsible for 2 # power
station. demineralized water pumping
station. compressed air nitrogen station.
deoxygenation water supply pump station low-
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FRATIR ORVEE ]

¥ E
= Name Main wiring scheme, power supply range
No. overview
electrical room ) voltage load power supply.
28754 5 10/0.4KV A5 HL
I BORAE 2875 7% By
KEMD 2245 2 G2 F 2000kVA. 10/0.4kV T A %
2 # air-cooled island 10 / #r, MBI 28788 I XS S A7 A AR
13 0.4kV substation ( the Install two capacity of 2000kVA, 10 / 0.4kV dry-
second phase of type transformer, responsible for 2 # air-cooled
construction in 2 # air- island low-voltage load power supply.
cooled island electrical
room )
5~8#£E 4" 10/0.4kV 7% 4% 2 555 2000kVA. 10/0.4kV T4
HFT (AR 5~8t4E | Ay, DTy 5~8#FE . ABER M.
IR R D) FE IR A i ] 3t XA A7 AT Rt
14 5~8# coke oven 10/ 0.4kV Install two capacity of 2000kVA, 10 / 0.4kV dry-
substation ( the second type transformer, responsible for 5~8# coke
phase of construction in oven. coal loading and dust removal ground
5~8# coke oven platform station. coke and dust removal ground
electrical room ) station low-voltage load power supply.
24 it 10/0.4kV 725 HL Fy
TR 28K LR E
GREATD 23 2 £ B00KVA. 10/0.4KV 325 i
2 # desulphurization10 / ax, TN 28 WA X I 7 far i
15 0.4kV substation ( the Install two capacity of 2000kVA, 10/ 0.4kV dry-
second phase of type transformer, responsible for2 #
construction in 2 # power | desulphurization low-voltage load power supply.
generation integrated
electrical room )
S#HETHHL 10/0.4KV 25 HL T
(I ORAE 2#. S#THE | %235 1 6% & 500kVA. 10/0.4kV T A & %%,
FERAEN) 51 SR T HL
16 3# hoist 10 / 0.4kV Install one capacity 500kVA,, 10/ 0.4kV dry-
substation ( the third phase type transformers, responsible for 3# hoist
of construction in 2 # . load power supply.
3#CDQ electrical room )
3#?%@(@\ 10/0.4kV §EEE f'{z% 2 éﬁ'ﬁ:% 630kVA. 10/0.4kV :FﬁéEJj_z
JEfE H S 2 ) ?)ﬁ%%ﬁﬁﬁ@?ﬂﬁ%)iﬁlﬁﬁ%%o
Install two capacity of 630kVA, 10/ 0.4kV dry-
17 subgt:tigr?(Qtr;lg t/h(i)r-glr)\;ase type_ transforrr)ner,yresponsible for CDQ, CDg
of construction in 2 #. 3# gnwro_nmental dust removall ground station,
CDQ electrical room ) circulating water pump station of low-voltage
load power supply.
3# % HL 10/0.4kV 25 BT 2% 2 (758 1600kVA. 10/0.4kV T35
S SR RS | 85, TUITN SHR L. BREbKENE . AR
18 ) BT R K IR DR P S
3# power generation 10/ Install two capacity 1600kVA, 10 / 0.4kV dry-
0.4kV substation ( the third type transformers, responsible for 3 # power
phase of construction in 3 # station. demineralized water pumping
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P e FARE Ty 5 A R ]
= Name Main wiring scheme, power supply range
No. overview

power generation integrated station. compressed air nitrogen station.
electrical room ) deoxygenation water supply pump station low-
voltage load power supply.

#2745 10/0.4KV A8 H T
= R T 2 I X e

L'ﬁ@‘iﬁi SRR 500 2 7% 2000KVA, 10/0.4KV TR
34 a Wlid. land 10 / &, TR SHTVA B XA R A e L

19 air-cooled isfan Install two capacity of 2000kVA, 10 / 0.4kV dry-

0.4kV substation ( the third type transformer, responsible for 3 # air-cooled

phase of construction in 3 # , )
air-cooled island electrical island low-voltage load power supply.

room )
9~12#££)5 10/0.4kV A8 LA 2 255 2000kVA. 10/0.4kV + 48
HLIT (I VORAE 9~12# | JEa%, 0100 O~ 128880 BMRlR A s vt |
AP B HEAREND EH AR o 2 1t T oty DX SRR B 1 P

9~12# coke oven 10/ 0.4kV | Install two capacity of 2000kVA, 10 / 0.4kV dry-

20 substation ( the third phase type transformer, responsible for 9~12# coke
of construction in 9~12# oven. coal loading and dust removal ground
coke oven platform station. coke and dust removal ground
electrical room) station low-voltage load power supply.

3#MiAt 10/0.4kV A5 HL fiip

(CHIRBURAE SHRESE | g 5 35 bt 800KVA. 10/0.4KV T35
AN 55, GBS B S

21 | 3#desulphurization10/ | oo two capacity of 2000kVA, 10 / 0.4KV dry-

0.4kV substation ( the third type transformer, responsible for2 #

ng?/:? g;?gpa?:)uncﬁgg;?a?ei desulphurization low-voltage load power supply.

electrical room )

BRI RG F LA RER S B, IEF ISR 511817,
AP — GRS S FHERER, 5 — 6 EAKE 100% 547 .

The main wiring of the low-voltage system of each workshop substation is
a single busbar section. When normal, two transformers operate separately.
When one of the transformers is accident or overhauled, the other transformer
bears 100 % of the load.

G RINLHL HAR EA U i, B SR TIHLF AL TR AR S ds et —
S L Y

Each hoist is powered by a dedicated transformer, and the accident motor
of each hoist is provided with an emergency power supply by CDQ transformer.
5.10.2.3 & H Power Generation

—L T =R RGP S ECE R A R, REEIRA R
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wi 4 2 & 10kV. 65MW iS50 R LA . &F & K il F A8 2 132kV, %
24—k 132kV HLAIHRAE 4 W £ T ik 132kV ARl BEZ F.

The waste heat boilers of the first, the second, the third coke oven systems
are each equipped with a steam turbine power station, each steam turbine
power station and two 10kV and 65MW steam turbine generator sets are
installed. Each generator is converted to 132kV through the boost voltage, and
each132kV cable connection line is connected to the grid to the different 132kV
bus of the boost station.

R IE T K G, KB RGHR [ RGINE RS, 20 BT MAZ AT H
RGN Ak ORI B B S5 AR, e 7 R R A R AR L R i (R
ARGt

After the normal power generation of the power station, the power
generation system will send electric energy to the system, which will have an
impact on the power supply system wiring and relay protection configuration of
the superior grid-connected substation. This part needs to be entrusted by the
construction unit to the power supply bureau to do ' access system design .

KNSR A2 i e il bt 22 4t B iR AE, T2 5 3l S T ah il
TR R R L B K, AR R B 311 (AVR) S1E TSI H 3R 15 (AQR) & 4t
SEHIL R I B T ER S E B T

The generator adopts a coaxial AC brushless excitation system with its own
excitation regulation cabinet to meet the requirements of automatic and manual
excitation regulation and strong excitation. It also has a constant voltage
automatic regulation ( AVR ) and constant reactive power automatic regulation
(AQR ) system to realize automatic regulation of voltage and power factor.

RHENERHTHENL R G ER], SR BALRES) . BAT . (LI ™R% )
PHEDRIAT .

The generator is controlled by computer system to ensure that the starting,
running and stopping of the generator are carried out according to strict logical
requirements.

KNG B BRI REE LGS RGN, ERETF/ASMERARE, [F
W BB AR R R T A 2 T IR R 2 Ak

In addition to the relay protection device and signal system, the generator
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is also equipped with a manual/automatic quasi-synchronous device, and the

synchronous point is arranged at the exit circuit breaker of the generator-

transformer group.

7 5-28 e PR (—HD

Tab. 5-28 Electric ener:

y balance table ( Phase | )

Frs i H FL 5 (x108KW+h)
No. ltem Electricity quantity ( x108kW h)
1 B _ 98.3
Annual electricity consumption
2 AR _ 1027.6
Annual electricity generation
3 FAMXRE 929.3
Annual electricity transmission
7 5-29 BRe TR (ZHD
Tab. 5 29 Electric energy balance table ( Phase Il )
a5 T H L 5 (X 108kW-h)
No. Item Electric quantity ( x105%kW h)
1 i . 71.539
Annual electricity consumption
2 R . 1027.6
Annual electricity generation
3 EOMERA 956.061
Annual electricity transmission
7 5-30 B aE TR (=ZHD
Tab. 5 30 Electric energy balance table ( Phase Il )
=) i H L5 (x10KW+h)
No. ltem Electric quantity ( x105%kW h)
1 i . 66.207
Annual electricity consumption
2 R . 1027.6
Annual electricity generation
3 EOMERA 961.393
Annual electricity transmission

H Rl R AT T, A TR A B EAEAR] BFEHBES, VIR FE HRE
It is concluded from the electric energy balance table that the electric

energy generated by the project in this period still needs to be transmitted after

the power consumption of the factory.

5.10.2.4 &k — IR & % M {E 5 E High Voltage Primary Equipment and

Operating Power Supply
5.10.2.4.1 & & —X##% High Voltage Primary Equipment

WTE B ARSI SE 10KV 5 K IF I A AE % T Wr AL 1% 31.5KA ik F% .

5 I 4R /N Y 70mm?2,
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Because there is no upper-level system short-circuit parameter, the short-
circuit breaking current of 10kV high-voltage switchgear is selected as 31.5kA.
The minimum cross section of high voltage cable is 70mm?.

132kV FoH3EE R AR LG G REIT RS (GIS), REMERAKH]
LB i RE SR S RN o

The 132kV distribution equipment adopts gas insulated metal enclosed

switchgear (GIS), and the supporting circuit breaker adopts electric energy
storage spring operating mechanism.

10kV M ER A KYN R e b B B sUm T oo, B 1A
Heds, SR B RE T BRI AR S R AR T IP3X,

The KYN type indoor complete set of armored high-voltage switchgear is
adopted in the 10 kV distribution device, which is equipped with a vacuum
circuit breaker and an electric energy storage spring operating mechanism. The
protection level of the shell is not lower than IP3X.
5.10.2.4.2 = E#AEHEJE Power Supply for High Voltage Operation

v s e A 1 R U A ELUAU I R P e S 4 AR FRLV R AR A ) 220V ELR
R, 72 1#. 2#. S#EX LR AEN D0 E —E 400Ah i 5 .

The operation power supply of high voltage equipment and DC oil pump
are 220V DC power supply provided by maintenance-free lead-acid battery
panel. A set of 400Ah DC power supply panel is installed respectively in the 1#,
2#,3# power generation integrated electrical rooms.
5.10.2.5 HlLEE A% Microcomputer Overall Automation System
5.10.2.5.1 Wbl L: & B sk i R 48 Microcomputer Integrated Automatic
Monitoring System

ARIRRAE #2843 EHAE NS WE —EMNLEG SR IE RS
RGRMDE Ans TGN, Rz, B DN B M . i
RGN ARG Bk AIhThE, TIhThE, DhRR R PGS sl
I E AT DL R T IOIRS TEAE B AT R AL H ;. S e ) i S 4R R AE s
Hil. X m IR (BRI Raibl) AT @R & I ERAE . R0 &8 E BT )y
BOEMBEI PR AS BRAEDRE B, S s M s . FAF
S BNASSER AR Bon . IREREBEATEN, WIAIED . R H 2 WA K
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HEIRE

This project will install one set of microcomputer comprehensive protection
and measurement system in each of the 1 #, 2 #, and 3 # power generation
comprehensive electrical rooms. The system adopts a layered, distributed and
open structure, which is composed of station control layer, interval layer and
network equipment. The monitoring system collects and processes various
real-time data such as current, voltage, active power, reactive power, power
factor, frequency and switch status of the power supply system. It realizes the
functions of database establishment and maintenance, operation control,
remote opening and closing operation of high voltage switch ( except high
voltage motor ), remote setting and modification of protection relay setting value,
anti-misoperation locking, operation authority management, accident alarm and
warning alarm, event sequence recording, dynamic real-time picture generation
and display, report management and printing, time synchronization, system
self-diagnosis and self-recovery.
5.10.2.5.2 4kfi{i¥" Relay Protection

AR TRER B 7 LR S OR3P I 42 256 B 0] e e B & i AT R4 I E Al
132kV RG22 AN RIS, 10KV R G0 H) ORGP D238 B 22 2 AE A
BLEITFIRAE N o A FELG 2 5 22 e A N O PR PP 2R

This project uses digital integrated protection and control device to protect,
measure and control the high voltage equipment. The 132kV system group
screen is installed with the corresponding protection and control device, and
the protection and control device of the 10kV system is installed in the
corresponding switchgear. The power station group screen is installed with the

corresponding protection and control device.
AR E T
Relay protection configuration is as follows :
a) ZepgRI: HPEREDNRYT (HTAME 132kV HIEI LR . A IR
R W ORG . iR ERZESI IR AR B B AR R e dt, AT
FENC & %2 %%; Line protection : longitudinal differential protection ( power

supply line for132kV power supply ), current quick-break protection

with time limit, over-current protection. The longitudinal differential
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b)

d)

f)

protection device is provided by the superior substation, and the

project cooperates with the installation ;
132/10kV L) s : ZBRY S mifa &R0 ARG & ORGP . e s Fu il
KRR 4E; 132 / 10kV power transformer : differential protection,

high back-up protection, low back-up protection, light and heavy gas
and temperature protection ;

10kV 7 BebRek: W TiER R, SRBEEN, &85 H R,
10kV segmented bus : set current quick-break protection, put into
operation at the moment of closing, and automatically lift after closing ;
10/0.4kV HL/JAL s : B TUEBT RS . SRS . e ORy . R
AR . AR ERPEE; 10 / 0.4kV power transformer : setting
current quick-break protection, over-current protection, overload
protection, single-phase grounding protection, non-electricity

protection, etc. ;

10KV &k LBl : BRI T ORG . ok g ORGP . BRARRE ORGP L (K
JE£RP; 10kV high voltage motor : set current quick-break protection,
overload protection, single-phase grounding protection, low voltage
protection ;

FHENRI . PBRZES RS B & s iR . RELR T
REMRE AR . & TR RSP . BRI R e R 47 . ORGP, T
fitai 13" . Generator protection : longitudinal differential protection,
over-current protection of composite voltage starting, loss-of-excitation
protection, low-cycle low-voltage protection, stator grounding
protection, excitation circuit two-point grounding protection, islanding

protection, overload protection.

5.10.2.6 IThERFH kM= Power Factor Compensation

NECEDIERE, ATRMEERSEAME 0.4kV MR B3 LM
A EPATHME, AMEST 0.4kV M ThF K %k 0.85 LA F; 10KV M H & sl
ITAME, ANFEEAMEREE .

In order to improve the power factor, the power supply system of this

project adopts the automatic reactive power compensation capacitor device to

compensate the 0.4 kV side of the low voltage, and the power factor of the 0.4
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kV side is more than 0.85 after compensation. The 10 kV side is compensated
by the generator, and the compensation device is no longer installed.
5.10.2.7 H g it & 5 # A Il & Electric Energy Metering and Electrical
Measurement

AT EFRARBEBTTH e 7E 132kV kb4 Lok LT D 4b, HRerh
EREN K, HEHRIrERENIVE.

The project and the superior substation billing gateway are at the 132 kV
high-voltage inlet and generator outlet, and the energy metering device is Class

| ; other electric energy metering devices are Class IV.

ATARAE 132/10kV FARRARCEM L H . 10kV RS0 H R . 10/0.4kV
W H AR e #RAIC R M HY 1 Je 0.4KV B HE ARG 8 K — R0 FEL B B IR AT HH [l B e e e
REX, KGN 0.5,

In this project, electric energy meters are installed in the low-voltage side
outlet of 132 / 10 kV main transformer, the feed-out circuit of 10 kV system, the
low-voltage side outlet of 10 / 0.4 kV distribution transformer and the feed-out
circuit of 0.4 kV distribution system to the next distribution device, with an
accuracy of 0.5.

10kV RGN EN AT RS RIS E, AHNHMcEER, WE
FE 0.5,

The 10 kV system electrical measurement uses a digital integrated
protection and control device without additional meter, and the measurement
accuracy is 0.5.

380V Ml RGN T 100A 2k nlpg . £F& o Belnl# . 55kW Az DL _Lr
B L T2 75 oK A R ] 2R v P il B . 380V A s i HL 2R L 52 F [l %
B HER. MERMEH RN 0.5, faeta kN 1.5,

The current measuring device is installed in 380 V low voltage system with
current greater than 100 A feeder circuit, bus section circuit, 55 kW and above
motor and power supply circuit with process demand. A voltmeter is installed in
the receiving circuit of 380 V low voltage distribution device. The measurement
accuracy of digital instrument is 0.5, and that of pointer instrument is 1.5.
5.10.3 HSf£3) Electric Drive

5.10.3.1 LR H & AR5 Low voltage distribution and protection mode
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fICEAC HE R 380/220V Wik, M HL 7 AU Xov 3, Ml AEA = ek
F B R I — AN = A R AR R) . L BOAC FE = A IR S R S AR A3l
Pe LA [ % FH R B AR FL . X RS B 100 e Vi Ao 2 B F 4 1 7 U v

Low-voltage distribution uses 380/ 220V voltage, and the distribution mode
is mainly radial. When some non-production equipments use chain power
supply, it generally does not exceed three. The low-voltage switchgear and
power distribution box set in the workshop and section distribution room send
power to each electrical equipment. The mobile device is powered by a sliding
contact line or a soft cable.

IS Bt e e i e it S d Sy DR 9P R P T T 6 4, 800E F it 630A DA R
MEZE AWK, BUE HLI 630A S LA R 28 572 s Ubr g 48

Low-voltage circuit breakers are used for short-circuit and overload
protection of low-voltage power supply lines. Frame circuit breakers are used
for rated current above 630 A, and molded case circuit breakers are used for

rated current 630 A and below.

IS F B UL OR AP B R RGO T8 2%, B sl Lo ffar R4 ek H ik
RI &, /T 3kW HLBIHLI fpmy Ry e A R IR fi ey (BRSBTS fR 37
WA KRG HLES)

The short-circuit protection equipment of low-voltage motor adopts low-
voltage circuit breaker, the overload protection equipment of motor adopts
motor protector, and the overload protection equipment of less than 3kW motor
adopts thermal relay ( or the overload protection equipment of motor adopts
thermal relay ).
5.10.3.2 #HENLESD. H# 7 Motor Starting, Speed Control Mode

wE/NT 90kW HIMIK L L — ek H L) .

Low-voltage motors with a capacity of less than 90 kW are generally
started directly.

BN Q0kW L PA_EH MBLEZK SR ZAR S B HLR A Bk sl 4421

The low-voltage motor of fan or water pump with capacity of 90 kW and
above is controlled by soft starter.
5.10.3.3 H@hLIEH] &L #AE 720 Motor Control and Operation Mode

AP R e, ARYE LZERRM “MWInp/iefe” o “Fa)/Bsh” H#1iE
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FAER ] )7 7.

For the production of electrical equipment, according to the process
requirements, ' on-site / remote ', ' manual / automatic ' operation and chain
control mode are adopted.

X TR IR FEBUE P RS, SRR e ke 5 77 1.

For the chain production system of material transportation, the reverse
material line sequential starting mode is adopted.

X TCAFIR B SR A AR 2, — AN FEHL 55 SN LER AT 77 30 X LI 25 ik
BN BEARE, RLZEREIN, — RO,

For the single equipment without special requirements, only the single
machine operation mode is generally considered. For the electrical equipment
supplied with the complete set of mechanical equipment, except for the process
requirements, it is generally only for power supply.

PR 5 AL B A2 7 T L% BB AT UG I N TSR] R G 3EAT
RARVIWSERIE &

All the operation and accident signals of the production electrical
equipment that need to be monitored are sent to the computer control system
for monitoring and accident alarm.
5.10.3.4 1RVESEII7 T /AR & 1k FF Selection of Electrical Equipment in
Explosion Hazardous Areas

XF KR AENE GRS BT, LR 5 e 56 B 45 | e P36 AH I 2 ) PR B o PRI S
55 17 P R A R L R 3R

For fire and explosion dangerous places, the appropriate electrical
equipment should be selected according to its risk level. The selection of
electrical equipment in explosive dangerous places is shown in the following
table :

#* 5-31 TBEXIBE R IR FZIEE

Table 5-31 Selection of electrical equipment in explosion-proof area

2% % [X 1 , , S et
IR | i trran | R R
|52 7 Electrical Explosion-proof B4 55 %
T | Explosive gas : ,
= ) t equipment forms and Protection level
No slr;\g;ioﬁrl::’:iegn protection level categories
1 1 [X 1 region Gb ExdIIBT4 IP65
2 2 [X 2 region Gb. Gc ExdIIBT4 IP65
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15 5 X 19 . . . , e
RO | et | RO
¥ | Exol 7 Electrical Explosion-proof Bl 45 2
=2 Xplosive gats equipment forms and Protection level
No slg\;'srioﬁrgﬁgn protection level categories
3 2r1eg|;(:ioi1 Db ExtDA21 llIC IP65
4 222r2eg<:ion Db. Dc ExtDA21 llIC IP65

5.10.3.5 M AfififitE Emergency Load Power Supply

AR TR N 2 Fer AT B K 52 . PLC/DCS THE AL HIl R 40K K B BhiRE R4t
NSV L

The emergency load of this project is fire water pump, PLC / DCS computer
control system fire automatic alarm system and emergency lighting.

0.4kV H Pk IR HE B K SR R B i, FLriisI B 1#A AR R T
ANRIBEE, AR AR SR SR IR H D)

The 0.4kV fire pump power supply is provided by the low-voltage section
of the fire pump station. The power supply is introduced from different buses of
the 1 # power substation, and the dual power automatic switching device is
used at the end.

PLC/DCS 1HHEMIZH R Gt KK HEhkE R Gk A UPS fites . NSRBI
ARG L0k UPS. EPS. Eyibf EVRML R, 5O H B iR A.

PLC / DCS computer control system and automatic fire alarm system are
powered by UPS. Emergency lighting is powered by UPS, EPS, DC screen
power supply or self-energy storage lamps according to the specific situation.
5.10.3.6 HZ5EEE K&K Cable Selection and Line Laying

AR RS B T, R 1Bl SR FH TR <K L 48 B D A8 2 AN E H R, el 5 ik 4%
il LA, THENUE S RGBT A Rl R4 . EPTE B, 2 4R
BELPAER AR RS L0 ra 4 . ELFR IS e B e i 2, RO LAFRL A 2
AN T, RFZE R ] AR AN TG . BT L P& T AW, B gEer
T

The firefighting power distribution circuit of this project adopts fire-resistant

cable or mineral insulated non-combustible cable. High temperature cable is

selected for high temperature occasions, and shielded cable is selected for
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computer control system cable. All other power and control cables use flame
retardant copper core cross-linked polyethylene cables. Armored cables are
selected for direct buried laying. Cable laying is mainly cable bridge and cable
trench. Local lines are laid along the wall, under the floor, under the platform,
etc., or buried with galvanized steel pipes.

SRR 5 P 15 2 SRR IR A | R S8 T A Tt o 38 TR 2R (et 2R A
KIED) — AT, EAMRENL EEREWE S TEN, EEMESR, T2
ANINFGAR . MREE A B R FR B AN ] FE 48 SR U By 2 A R

The bridge frame will be made of hot-dip galvanized steel or epoxy resin
according to environmental requirements. The indoor bridge ( except for the
dusty environment ) generally does not add a cover plate. When the upper layer
of the outdoor bridge can cover the lower layer, the upper layer is equipped with
a cover plate, and the lower layer does not add a cover plate. The power cable
and control cable in the bridge are layered and separated in principle.

RS AP NN AL: MR el s i, Rl Mg 5] = iR
BE GHITFALARAL: SRy SCAL, SRAIGT KRat. BB By KRt 4T
1, BB FL AR BT Rk

The cable enters the indoor entrance from the outdoor ; bridge or cable
through the wall, floor ; the cable is led to the opening parts of the electrical
cabinet, screen and platform ; at the branch of the cable trench, the fireproof
clapboard, flame retardant package and fireproof plugging material are used to
block the cable brush fireproof coating at both ends.

5.10.4 HSHEBH Electrical lllumination

A TAERCEEC oy 380/220V itk sl B R 58, HAAGTBON RS,
M 53 — G EA . SIRPTRIES] B xR T A B3 /T A .
HELBA X 285 B ISR FH 3807220V, — kiR AC220V.

The low-voltage distribution of this project is a 380 / 220V neutral point
direct grounding system, and the load is relatively stable, so the illumination
and power share a transformer. The lighting power supply is from the nearest

low voltage switch cabinet or power distribution box. The illumination network
voltage is 380 / 220V, and the general illumination is AC220V.

AR TR — AT S R RN T 12V W] 78 (5 X T4 LED ArfEAELAT
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KR 7 L[ e RS R R A 24 (8 36) V, (HTERF SR 137 Fr el 4
JEA AN 12V

This project provides less than 12 V rechargeable portable LED
maintenance operation lamp for general maintenance illumination. Special
needs Fixed maintenance illumination power supply voltage of 24 ( or 36 ) V,
but in a particularly humid place or metal container for 12V.

FEFIN . A RE X ANATE G e B SR RE N TR sy
WE I, FF R B T RS IR o N J s S A SRR RS B
e A LR

lllumination is set up in walking platforms, stairs, roads and places where
people work at night in each building and production device area. The places
that need to be repaired are equipped with maintenance illumination. Chimneys
and tall buildings or structures according to the specification set aviation
obstacle illumination.

el s WIRRE R ARl HBT RS BREEER S 1 IXH)
R ES P, BB IR H RO 1 % F R B2z 4= IR, fRUIE 0 1) T AR B
TR BT

In the control room, high and low voltage distribution room, power station,
fire fighting facilities building, explosion dangerous place for area 1 buildings
and other places, the stand-by illumination or safety illumination ensure that the
necessary work or activities to continue when normal illumination failure.

mEl B (FER) M. 4. KRR ZET b5 N EM5YE, 72
TR 3 22 A BRI HY 1L S8 TE K PR B A], 5 B G B ) I B s« B A
W — R B B IR R SUT B, R TR AN/ T 30min.

High-rise plant ( warehouse ) and A, B, C single, multi-storey plant,
underground structures, etc., need to ensure the safe evacuation of personnel
exits, channels and closed stairwells, set up evacuation illumination and
evacuation instructions. Evacuation illumination generally uses emergency
lamps with batteries, and the power supply time is not less than 30 min.

ARG A B A% 08 FAH B B AT B S SR RN BT AT B 35, 226 7) B3
Az 7 e B XA ) AR 7 R 3 P ik 7 7K 97 2 B9 s B MR T T AL BRDB YR L LED
N
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Selecting the appropriate lamp type according to the environmental
conditions. For the selection of lamps in dangerous explosion sites, waterproof
and dust-proof or anticorrosive lighting lamps are selected in non-explosion-
proof places such as production plants and production device areas. The
illumination source is mainly LED.

B2 R ] BV BUARAES R 2R, Y BT S o A (] i R oA R 2o R P e
— PR P AN B AL B 1 Y S G

The lighting circuit adopts BV type copper core wire, and the fire
emergency lighting circuit adopts refractory wire. lllumination lines generally
wear galvanized steel pipe according to the situation of the scene or dark.

FE B AR Gt =8 P9 A 7 g P AR 0 75 A T BT e A b 4 b o Bt b A 1
LR HAE A BRI, B EEg TR ] A R B TE
IS S P 6% B T P AR AR I 92 2 B 4 P

lllumination system control : indoor production sites according to the need
in the lighting distribution box centralized control or local control ; the integrated
electrical room, office building, substation, centralized control room and other
places adopt local control ; outdoor production devices and road lighting are
centralized controlled by time control devices at the lighting distribution box.
5.10.5 BhH M4 Lightning Protection System and Grounding

XPH . RSB S B . R AR SR BRI TS
Jitio X R =B TR R BLHR 5 R B B iy S B BAR AN R i

For the design of the first and second types of lightning protection buildings,
measures to prevent direct lightning, lightning induction and lightning wave
intrusion will be considered. The design of the third type of lightning protection
building will consider the measures to prevent direct lightning and lightning
wave intrusion.

RS R G075 L8 B TR FI R AT I, 42 OR4 70 P R G AL W B TR TR RGP 45

The power system considers the measures of lightning protection wave
intrusion, and sets the surge protector according to the protection classification
and system characteristics.

AR E AR T R i KRG R s R 2 (PE 26 #ith. &
TN PE T4, T2, LZ2eREE. SRt Drett 2 s
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HARAE S AF LRSS o (RIS LIRS N SMAL, PE KB EE A E .

The exposed conductive part of the electrical device is grounded through
the protection line ( PE line ) according to the grounding type of the system.
Conductors such as PE trunk lines, grounding trunk lines, process metal
pipelines, metal components and functional grounding conductors in the
building are used for total equipotential bonding. The low-voltage power supply
is introduced into the building, and the PE line is equipped with a repeated
grounding device.

ORISR A TN-S R%E, AWK I LAERM . fRiP Rt SR AR
HLORAP R L e 3 B (ML TR & ARIP M I L s AMRBAT AR R A1),
o bt F B 4 HL rp 25 St R e Hh SR I B /) L RELAELAA OE

The TN-S system is used for low voltage grounding. The common
grounding device is used for the working grounding, protection grounding,
electrostatic grounding and lightning protection grounding of electrical
equipment ( except for independent lightning rod, coke oven chimney and
outdoor lighting pole ). The grounding resistance is determined according to the
minimum resistance value required in all kinds of grounding systems.

XF THanik B R ) Gy K oy MR SR RBAR BB . BT WRITT L BREVAE, BAAE
PE RE AR AR WA AV TE, SR EB S R R I, iR R L /N T 100

X

T

Anti-static grounding measures are taken for equipment, pipelines, valves,
rails, etc., which transport and load flammable and explosive gases and liquids,
as well as equipment and pipelines that produce and transport combustible dust.
The electrostatic grounding resistance is less than 100 ohms.

AR St SR IR A i AL AN AR SR

The grounding electrode and grounding conductor are made of hot-dip
galvanized flat steel, angle steel, round steel and other materials.
5.10.6 FE &M Main Equipment Types
a) 132/10kV HL AL ds: 18 FH MR AL 45

132 / 10kV power transformer : oil-immersed transformer ;

10/0.4kV FLrEAS 4% : /1] SCB R4+ 3 K

10 / 0.4 kV distribution transformer : SCB series dry-type transformer
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is selected ;
b) miEJFXAE: High voltage switch cabinet :
132kV ARG mE TR (GIS)
10kV 16 ] A B ST R
132kV Gas insulated metal enclosed switchgear (GIS).
10kV select the central switch cabinet ;
c) ARIEITIRAEIE i 5E 20
The low-voltage switch cabinet is fixed ;
d) HERE. HIRFESE: JANERE IP65; TN (B TR KRR IP54) —
Rk 1IP31.
operation box, power box, etc. : outdoor selection IP65 ; indoor ( in
addition to the larger choice of dust IP54 ) generally choose IP31.
5.11H{5 Telecommunications
5.11.1 &1t A% Design Content

WERG. TR SG . KRESIRE RS A8 VAR IR E RGN
5 MR 4 -

Communication system, industrial television system, automatic fire alarm
system, toxic gas detection alarm system and telecommunication external lines.
5.11.2 @ R4 Communication System

BFE] X TR L.

Including factory telephone, handheld wireless walkie-talkie

] X Hiif Factory Phone

JTIXHLE RGEACR T RE SRR, T RIS E R R Sl B H LS. 7R
FEHlE. DAREFIEIAEENARE X A

The telephone system of the plant is to adopt a virtual telephone network,
and the local telephone operator will lead the line to the project boundary.
Setting up factory telephone user points in main office management posts such
as control room and office.
5.11.2.1 #4301k #% Portable Devices

AR THER BB TR F RO oL, (3% 2 RIS

This project is equipped with digital handheld wireless walkie-talkie and
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portable toxic gas detector.
5.11.3 TMHEMIEIE RS Industrial TV Monitoring System

ATHERE -ENZEEMARE RS KASAESERRR. £R2% (5T

S, IR AT AR A 75 R 200 J3 R E B R4 min S G L, G 5 A LA
I EAENE % Tk AR R G0 E X8 A B, D =45 =5 N I 9% &
£ DN

This project sets up a network high-definition video surveillance system.
Monitoring points cover the coal system, coke system (including dry quenching
coke), coke oven and steam turbine power station, boiler and other major
production positions of the important production links and main operating
equipment, monitoring front-end according to the need to use 2 million pixel
network high-definition cameras, video signals through the junction box through
the cable access to the control room industrial television system dedicated
network video switch, Decode to the large screen of the control room monitoring
system.

511.4 KK BINIME RS Automatic Fire Alarm System

AR TREBCE R KCRIRE RGE o T KCRARE T 45 SOH B Bk ah 12 1) 45 1 &
FEFERIE N . RGP B R AR E T H s, BCE ARV A Rl AR RC F T e
PEEN.

A centralized fire alarm system is set up in this project. The centralized fire
alarm controller and fire control linkage controller are arranged in the control
room. The fire alarm controllers are set under the system, which are set in the
turbine power station, substation or duty room.

FEHVTE L AT RAUE T8 S5 KR SE RS 3 P B B L B R IR 2% »
FENREARH R O B AR o KRR ek ik R e AL 2

Set smoke and temperature fire detectors, manual alarm buttons and
sound and light alarms in fire danger places such as electrical room, substation
and cabinet. Intelligent bus system is used for fire alarm equipment.
5.11.4.1 JHPi1% Fire Phone

TH BT F A R 2% ST R B EAE R GE, T BT E A ELBCE AR E A

The firefighting special telephone network is an independent fire
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communication system, and the fire telephone host is set in the control room.
5.11.4.2 4B 2) 4% Fire Emergency Broadcast

AR BIEEENEENJCORSERI TS B MBI NS A4, T
5 N2 2 4 AL B AR AN

Fire emergency broadcast speakers are set up in densely populated fire
danger places such as the electrical room and operation room, and the fire
emergency broadcast host is set up in the control room.
5.11.5 AESAKINIRE R4 Toxic Gas Detection Alarm System

A BRI E RGO B, RS R B W E A AR L X AR T 2 =
Mo

The toxic gas detection and alarm system is set up independently,
indicating that the alarm equipment is set up in the centralized control room of
the coking area.

FETJE A 3% B S5 ] RS 35 UM AT e ML A 26 B K B oo e L ] e UG
BRI LS, A B R E DS

Fixed gas detection alarm detectors shall be set up where
combustible/toxic gas may leak of dry quenching coke devices, and audible and
visual alarm shall be set up on site.
5.11.6 H{5/M 2k Telecommunication External Lines

AR T REIX 35k Y 35 P LA BB AL A 2R B 2 R BN 4%, H IR R Gt AT SR
PR BE B AR B O ZE 2 s FA S A2 25 0] N 27 8 W e iR 5 3, AR 32 a4
HL 77 LA SR A FEL R Y BIGRE,  JR AT R A T B sy K

The transmission lines of various telecommunications facilities in this
project area are separate networks with their own systems. The video cable
adopts single mode optical cable or unshielded twisted pair cable; The
telecommunication line is laid through the pipe in the workshop, and the
external network is mainly laid in the control cable trough of the power cable

bridge, and the local laying method is directly buried underground.

5.121% 3 Instrumentation

5.12.1 #}i& Overview
5.12.1.1 #it&#i Basis of Design
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AR Rl 42 S50 H R ARYE T2 2R3 E .

Testing, control and other items in engineering design are set according to
process requirements.
5.12.1.2 & iIEH Scope of Design

—H: 100 A EC AR AR R AR ViR BRER AR E . TIRE AR

(EFRERMED . TRERTI RO, SRR A HAERAD M
Tk« FHURY B AL 28 B AR UL TR oty Oy AL S R AR M TG L AR R R AR b THT 3
C101/C102 fEf%izubi bRt . Wik ME A, JRE R Ml (FRREUKREE) . &
A By PEMRKIE G S BRER K R4 A E Y B K SR S A i
TZZHWR I S . FA BRE A DGR B e .

Phase I: Process parameter detection and control for facilities including 1
million-ton heat recovery coke oven, coke oven waste heat boiler,
desulfurization and dedusting unit, dry quenching (including dry quenching
waste heat boiler), CDQ environmental dedusting ground station, coal charging
dedusting ground station, coke pushing dedusting ground station, pre-crusher
room dedusting ground station, crusher room dedusting ground station,
screening tower dedusting ground station, C101/C102 coke transfer station
dedusting ground station, wet quenching, steam turbine power station
(including deaerator pump station), air-cooled island, circulating water pump
station and cooling tower, demineralized water station, compressed air &
nitrogen station, and fire water pump station. The instrumentation for
demineralized water station shall be supplied as complete package with the
equipment.

. 100 JymEFA RS AR AR R AR AR AR E . AR

(B TRERMEYD . TIRENRTRAM S SR, HAERA
[k JREE R R (FRREUKRL) . TR EHKRLE L. E47 S
U B T S S SR M 545

Phase Il: Process parameter detection and control for facilities including 1
million-ton heat recovery coke oven, coke oven waste heat boiler,
desulfurization and dedusting unit, dry quenching (including dry quenching
waste heat boiler), CDQ environmental dedusting ground station, coal charging

dedusting ground station, coke pushing dedusting ground station, steam
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turbine power station (including deaerator pump station), air-cooled island,
circulating water pump station and cooling tower, and compressed air &
nitrogen station.
=3 100 JmEFA e AR FRAPR AR AR AR R E . TR AR
(B FEERMED . TR A b SRR HAERR R
[k, C301/C302/C303 FEfz iR AN . W idE Ak . IRFE R Hnl (EBR4E
IKIRU ) B By PR KR S A H B R4 ARk S Wi Y T 2 S50
LR RS
Phase Ill: Process parameter detection and control for facilities including 1
million-ton heat recovery coke oven, coke oven waste heat boiler,
desulfurization and dedusting unit, dry quenching (including dry quenching
waste heat boiler), CDQ environmental dedusting ground station, coal charging
dedusting ground station, coke pushing dedusting ground station,
C301/C302/C303 coke transfer station dedusting ground station , steam turbine
power station (including deaerator pump station), air-cooled island, circulating
water pump station and cooling tower, and compressed air & nitrogen station.
5.12.1.3 |77 Control Mode
KAEAFIER, HRABEVE WA SRR s =Y.
Adopting centralized control, details pertaining to this are further
elaborated in the Production Process Control section.
5122 FENHEFE The Primary Measurement and Control Plan
DU AR S H B2 i T
Below are listed the main control items for key installations.
5.12.2.1 ## Coking Process
a) £J Coke Oven
1) /PHHIEWL /7 E; Draft measurement in branch flues;
2)  RMHIEASARIEEE . Wil &, Temperature and draft measurement
in the main flue;
3) MENHITMKIES. HENE. Pressure and flow measurement
of industrial water used in the coke oven.
b) ki H Wet Quenching

- 179 -



kel (b3 ) RHEBRBHBIRAE

HUATAI YONGCHUANG (BEIJING) TECH. CO,, LTD.

water pressure;
2) JEAKFERAIE . Measurement of water level in the quenching

tank.

5.12.2.2 fE RS L) Waste Heat Recovery Boiler for Coke Oven Gas

a)

b)

c)
d)

e)

BB KA. ERERME. SKE=MEMT; Three-element
control of boiler drum level, superheated steam flow, and feeding water;
H A b VRIS 5 N B iR K i & 5 44 R 71T Cascade control of
outlet steam temperature and desuperheating water flow into the boiler;
B A KALIRE . B5481; Boiler drum level alarms and interlocks;
IR RIS EEY ;. Low-temperature reheat steam flow control;
T iR AR VR IR B A 1545 . High-temperature reheat steam temperature

control, etc.

5.12.2.3 JK# K i Steam Turbine Power Plant

a)
b)
c)

d)

e)

g)

h)

)

k)

FR4Ees/KAL1AT; Deaerator water level control;

MR 225755 /1175 Deaerator steam pressure control;

YR #6785 % /1875 ; Pressure control of the equalizing box;

B2 ARVRIRE . B /1YY, Temperature and pressure control of
high-pressure bypass steam;

L 52 B8 2595 I . /7375 ; Temperature and pressure control of
low-pressure bypass steam;

IRECHLEER 2. B4, Turbine overspeed alarm and interlock;

HEVR 2 BRI IR . B, 175; Condensate system level alarms,
interlocks, and control;

PRECHLIETE W E 132 . BX8; Turbine lubricating oil pressure alarms
and interlocks;

RECHLE FOIR B R % . 1640, Turbine bearing temperature alarms and
interlocks;

RECHL I Y O R 1. BX8; Main oil pump outlet pressure
alarms and interlocks;

R PR RS TSI (K VL E); Turbine Supervisory

Instrumentation System (TSI) — turbine package;

- 180 -



m kel (b3 ) RHEBRBHBIRAE

HUATAI YONGCHUANG (BEIJING) TECH. CO,, LTD.

1)

REEHLE = % ) R 48 DEH GREEHLALE ); Digital Electro-Hydraulic
Control System (DEH) for turbines — turbine package;

m) PR 2Bk RS ETS GREENLLE) %%. Emergency Trip System

(ETS) for turbines — turbine package, etc.

5.12.2.4 TR Dry Quenching Furnace Body

a)

b)

c)

d)

FHEIP I T IE AT A EEFE I T; Remote control of air intake
volume in the annular flue of the dry quenching furnace;

TR AT E 0 & /835 Pressure regulation at the top of the pre-
storage chamber;

TGRSR S5 B EIE 2 ;. Remote control of bypass flow in
the dry quenching gas circulation;

TR A =R & . %, B8M; Measurement, alarms, and

interlocks for the material level in the pre-storage chamber;

alarms for the composition of dry quenching gas (O2, Hz2, CO, COz);
TR AR IR N & . BB (AR RS .
Temperature measurement, alarms, and interlocks for discharged

coke (linked to automatic spray system), etc.

5.12.2.5 TR Waste Heat Boiler for Dry Quenching

a)

f)
g9)

PP IR AL . ORI E . AKE =R Three-element
control of boiler drum level, superheated steam flow, and feeding
water;

FRIP R ATRAIIRZE . BE48); Boiler drum level alarms and interlocks;
Bd b IS R GEVRIR G BK8); Alarms and interlocks for the outlet
superheated steam temperature;

H A P IR FE S5 N b i K i = 2R T ;. Cascade control
of outlet steam temperature and desuperheating water flow into the
boiler;

FZAVRESEORTT; Main steam pressure relief control;

KR H IR =TT Low-temperature reheat steam flow control;

TR ORCZRVROIR O Y & . High-temperature reheat steam
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temperature control, etc.

Station
a) R 28 ik i I 42 ;- Sequential control of pulse valves on the dust
collector;
b) i /K Z 4t F1x4; Sequential control of Fly ash system;
c) MMLEARIRE . #RaIIRE . Bx8i; Alarms and interlocks for fan bearing
temperature;
d) FEHLE T Sl R R 2 B4 ; Alarms and interlocks for Stator of motor
and bearing temperature
e) B 2R R I N SR IR . B64; Alarms and interlocks for flue gas
temperature before the dust collector;
f) BRIk R 4R 2. B4 %5, Dust removal ash silo level alarm,
interlocking, etc.
51227 T £ H £ A 35 Environmental Dust Extraction Ground
Station for Dry Quenching
a) b gsbkab T2 %]; Sequential control of pulse valves on the dust
collector;
b) R4 8RN AR E IR . B4E; Alarms and interlocks for flue gas
temperature before the dust collector;
c) ML KR ZIE . BL81; Alarms and interlocks for fan bearing
temperature;
d) FRbhkOmk %4, High-level alarms for dust hopper, etc.
5.12.2.8 {E¥/KFuG  Circulating Water Pump Station
TR KOK IR TR 7R . BRI
Indication, alarms, and interlocks for the liquid level in the circulating water
suction well.
5.12.2.9 Jiifiilh3 % Desulfurization and Dedusting unit
a) MiBIE N RAIREE . WAES (St W
Monitoring of flue gas temperature and pressure (Three choices) at the

inlet of the desulfurization tower;
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b) RIS FRARE . WARE A (k) il
Monitoring of flue gas temperature and pressure (Three choices) at the

outlet of the desulfurization tower;
c) WiBn¥EH AR E (k) A
Adjust the flue gas temperature (Three choices) at the outlet of the

desulfurization tower ;
d) Bimissit. HOZEEBEN. FHT5;
Monitoring and regulating the differential pressure at the inlet and outlet of

the desulfurization tower;
e) SIXNLERIA. HALRIA. BILE FIE IR, 2. s,

Temperature monitoring, alarm, and interlocking of induced draft fan

bearings, motor bearings, and motor stator;
f)  SIXBURI ARSI & BB
Vibration monitoring, alarm, and interlocking of induced draft fan bearings;
g) BRAGHEKPRMIIRI, B, B
Dust collector ash hopper level monitoring, alarm, and interlocking;
h) AR N S E I, T,
Monitoring and regulation of flue gas flow at the inlet of the desulfurization

tower,;

) AR AR U AR E I IRE L

Monitoring, alarm, and regulation of exhaust gas flow at the outlet of bag
filter;

) WHEH O T EKRE RN R

Monitoring and regulating the process water flow rate at the nozzle outlet.

g) CEMS i< (SO2. ¥328) fEL Il 54155 . CEMS smoke gas (SOz, dust)
online monitoring system, etc.
5.12.3 FE(FEE&KIER  Selection of Main Instrumentation Equipment
5.12.3.1 —AXFRIER  Primary Instrument Selection

ASCER 0 2R JE ) i A T 2 T R 0 R A7 ) B SR AN N T 2540 o R, e
BORSet . v iE, (1482 LRk th s PR SCR e .

The principle for instrument selection is to meet the requirements of

process detection and control, adapt to the characteristics of the process
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medium, and choose advanced, safe, reliable, easy-to-maintain, and cost-

effective instrumentation equipment.

a)

b)

T P AR AR A i B e FH A R BHL . P S XU R IR . AR
PRI S SR A N B AR P B . 4% B SRR <. 08
BPOAEIA AR B AN, SR N v M B ORI 2 B b aa KN
FRVHTR AN 73 o) >R P i o T A T s IS T v i AR 9P 258 s TR HE
WA R B IR BRI, SR AE A U ER B = iR vh s Temperature
Measurement:  Resistance  temperature  detectors (RTDs),
thermocouples, or bimetallic thermometers are selected according to
the measured medium's temperature. Protective sleeves made of
suitable materials are used according to the medium. For high-
temperature and wear-resistant environments like coke oven flue gas,
dry quenching furnace, and circulating gas, high-temperature resistant
and wear-resistant protective sleeves are adopted. For boiler feeding
water and main steam temperature measurements, high-pressure and
high-temperature resistant sleeves are employed. Non-contact
radiation pyrometers are used for measuring discharged coke
temperature;

JE ) R ZE Rl AR BE . SR AR VR I ) R e AR IR
&, Wl tERER, ZERNENFEE=RAN HRRSENE. WIsTER
JE IR AR A o R e AN R AN R ) 3R AN AN IR IR s ) 2 5
Pressure and Differential Pressure Measurement: Advanced, high-
precision, and stable two-wire smart transmitters with local indicators
are chosen. If required, three-valve manifolds are included with the
transmitters. Stainless steel pressure gauges or diaphragm pressure
gauges are selected based on the measured medium's characteristics
for local indication;

MEMNE: ERMFRVFRELT, EFrHETTREE . T RS
pI NI Yl b W == U1 = 7R R T L s SN 15 v AN 1L S Y =
W B e B s D& 3 A VLA R BRI, B A2 <DIN300 w3k H FL g &1
B 12>DN300 R I P i B v AR 222 (0 e i B T G AR U
METERH R KA KA L RN & TR L TTE
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d)

e)

ANZS mMTEEMR X E; Flow Measurement: Standard orifice
plates are preferred where feasible. For feeding water and main steam
flows in waste heat boilers, low-resistance and shock-resistant
elements like flow nozzles or venturi tubes are used. Electromagnetic
flowmeters are utilized for conductive liquids in pipes <DN300, while
ultrasonic flowmeters are used for larger diameters. Submerged and
separated types are chosen for underground installation. Proprietary
technology is applied for measuring the intake air volume of the dry
quenching furnace's annular duct and the circulating air volume;
B 0T 00 S5 AL R D R I e e FH e s SO A7 o I3
IR K FHE R FH S BR BT s S by B K AL R Y 3 B 22 AR IA 2%
2 BHEE FUKALTHA 4 A KALTE 1 AN B R ICHIERAL T LLORIIE
g AP Ras . B RUKATE . BUEKAL T E 32 R OGHEE AL
TP BT D s RSP T = AR IR R I &, K ey il B B AR,
it PFEE R FRA A — R BR A a8 R AL A I, SR FH T vy et i %
it b AR T TR ER A SRR A, SRS . HiAe
) o il B R R U s BR AR KK AT BE R SUORHZ JT 5% ;. Level
Measurement: Hydrostatic level transmitters are preferred for
favorable liquid level conditions. Guided wave radar level transmitters
are used for the circulating water suction well. Boiler drum levels are
measured by three differential pressure transmitters, two electric
contact level gauges, one bi-color level gauge, and one self-luminous
magnetic float level gauge (the latter four are provided by the boiler
manufacturer). High-temperature radar level gauges are employed for
coke level in the pre-chamber. Capacitance level gauges resistant to
high temperature, wear, and radial impact are used for coke powder
level detection in the pre-chamber and primary dust collector. For the
detection of coke powder levels in the secondary dust collector,
capacitive level switches with wear resistance and the ability to
withstand radial impact are adopted.Limit switches are used for ash
silo level detection;

VAT DI AR Se ok F ra sl s DRI DI iR R A S sh 5 BRI D
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f)

¢)]

AR 5 Sl A A . BRI OS . TACSE AR, DRag ) W I i 5 |
A R R SR B PR RUR AR 5 K SRR 7K B R Y IR R 1 o
JE E R ZE BB IR s B 32 28 TR 7 IR FH T v i
EEZ A EZE XA I® ;. Control and Shut-off Valves: Electric
actuators are preferred, with pneumatic ones for quick shut-off valves.
Quick shut-off valves are equipped with solenoid valves, limit switches,
and handwheels as needed, controlled by solenoid valves in the air
line. High-pressure and high-differential pressure electric control
valves are used for boiler feeding water and desuperheating water, the
control valve used for pressure relief of the main steam of the dry
quench heat boiler is a pneumatic piston type control valve which can
withstand temperature and pressure difference;

TEA TR AT 08 O2 TGRSR LA EBOE T He iR
KHAPG AP (CO2%#ME), CO F1 CO2 43 M i 3R K AL MR 5%
WOL AR WA A TAR 2 T A 22 B AE AN IR S5 /) /NE A ;. Gas
Composition Analysis: Oxygen is analyzed using magnetic or laser
analyzers; hydrogen by thermal conductivity with CO2 correction; CO
and CO:2 by infrared or laser gas analyzers. The analyzers are housed

in sheet metal shelters;
TE AR B A 28 AR R H T B s 8 CEMS CIHAEZEHERU I R 48D, 52

i
dIr
:»1}11
=
HF
&F
Ry
S
&
=
ES
i
-
op
=
i
=
o
3
I
N
:H:
=R
ST
> o
=
LIE

IR BT IR CEMS RGHIBOARIGN . Hills A Rk o A% S & #E:
INEZLE R . The CEMS (Continuous Emission Monitoring System)
shall be installed at the outlet section of the desulfurization and dust
removal unit chimney to conduct real-time monitoring of key emission
parameters including SO, and particulate matter concentrations. The
analyzer cabinet shall be housed in a brick-concrete analyzer shelter.
The Owner shall be responsible for the daily operation and
maintenance of the entire CEMS system. Additionally, the Owner shall

implement data transmission connectivity between the monitoring

- 186 -



m kel (b3 ) RHEBRBHBIRAE

HUATAI YONGCHUANG (BEIJING) TECH. CO,, LTD.

system and the local ecological and environmental regulatory platform,
and shall complete statutory procedures including technical
acceptance inspection, data validity verification, and compliance
certification of the CEMS system by the local environmental protection

authority.

5.12.3.2 —kiXFiEA Secondary Instrument Selection
RBAE AR (LER& BRI,

Secondary instruments are not included in this design, except those

provided with process equipment.
5.12.4 PERBAAERFIRIAEL SARFIR A ol & N K B BoR$H it Technical

Measures for Special Environments and Media

a)

b)

N T ORBESCRAGINS R IE W AT, SERBCRAE A Ay, 7 oh 22 i3
AR PIFERAMCT IP65, =N 2R MG GEEDT 7 & R AMKT
IP54; Outdoor field instruments have an IP65 protection rating, and
indoor ones at least IP54 to ensure normal operation and prolong
lifespan;

T B R 2238 AR IR B AR U 20 T i B BCR R R EAT IR . DR AR
PRER I BN o1, WA AR VB A% 4 ;- Protection boxes

made of fiberglass and galvanized cable trays are installed for all

outdoor transmitters;

LR 16 9% S 2R R e S RGAHIERE 5 R 400 H PR R TH AL
PR H g 2 R R FH BEUA BT SR 20 B S Bl fEL G, 2511
AR BIE SR IE H R R ORI E . RRAOIBAS I BEmishl .
ABCREL R 7 R S G IR N B 7 e Oy 7B IETFE, Ak
TR AR AR ACR AR 5 H i 5 Al T B TRl R R AR B T o AL TR =
HUPREE S, Wik R il FRL S, MR RBOR 7R EAT R #vb P . Cables are
selected and laid to resist interference. Flame-retardant shielded
control cables are used for signals, multi-core cables use flame-
retardant shielded control cables with separate shields, and power
cables are PVC-insulated and shielded. All cables are run through

conduits and cable trays, with barriers between power and signal

cables in shared trays. High-temperature cables and insulated trays
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are used in hot environments.

5.12.5 {YFHIJF Instrument Power Supply

AR FL AR 9 B ke F T e ER UPS fibHL . UPS it i R G 1 W% R Gl
AR BUL -

Instrument power comes from the mains or UPS based on importance. The
UPS system is detailed in the control system section.
5.12.6 1XFESJR Instrument Air Supply

TERLIATTREWA FUH AR -

Refer to the Thermal Energy Medium Consumption Table.

5.12.7 {XFKK1E Instrument Maintenance
IR YN R Sk NIME, IR K. BTN RZE . &) R AR AR
HiE 5 NEE,

Routine inspection and minor repairs are considered for instrumentation,
with major and intermediate repairs outsourced. A team of five is suggested for

plant-wide instrument inspection.
5.13 4 P id FE LAt 4 4 1| Basic Level Control of Production Process
5.13.1 Mk Overview

MRAE LR QISR T 22K, 8 TR E R 2 e fa g T, fEm
FEH 5E UK, KIE&SRERNRRAET MG, "RasmshiE/ R, 6T L2280k
P RS RSB 5| EA PR R G, A B R AT R R
W, Adsk, R, IRE ISR, SEIUE RS R A AR ) .

According to the process requirements of HUATAI YONGCHUANG
(BEIJING) TECH.CO.,LTD heat recovery coke oven, in order to ensure the safe
and stable production process, improve control and management level,
maximize the economic benefits of each device, and improve labor productivity,
various operational parameters required for process operation are introduced
to the production process control system, and are indicated, adjusted, recorded,

accumulated, alarm, and interlocked according to their importance, to achieve

process control, sequential control, and logical control.
AT W, =V R FEE 100 7l R kA T B LB R R
H (B, FEEAERS, #E TR, M TR, 3E. BE WURmR
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DRGNIB R . — M g - ER R E RS, I —ER
IR

The scope of the first, second and third phases of the project includes an
annual output of 1 million tons of coke coking section and supporting waste
heat utilization (including power generation), dry coke quenching system, coal
preparation section, coke screening section, coal loading, coking extraction,
flue gas desulfurization and dust removal system and vehicle alignment
interlocking system. The first and second phases will jointly build a set of wet
coke quenching system, and the third phase will build a set of wet coke
quenching system.
5.13.2 HpifERNTE Standard Specification

G R & SR B ThREbs & L ETERT 5 ) HG/T20505-2014

Functional Symbols and Graphical Symbols for Process Measurement and

Control Instruments (HG/T20505-2014)

CH DA FRE R Bt AE ) HG/T20507-2014
Design Specification for Selection of Automation Instruments (HG/T20507-
2014)
IR AL TR ) HG/T20509-2014
Design Specification for Instrument Power Supply (HG/T20509-2014)
(& FIRE LI RSB RTE) HG/T20511-2014

Design Specification for Signal Alarm and Interlocking Systems
(HG/T20511-2014)

AR BC A B BT RS ) HG/T20512-2014
Design Specification for Instrument Tubing and Wiring (HG/T20512-2014)
Uk RGrh HRE ) HG/T20513-2014
Design Specification for Instrument System Grounding (HG/T20513-2014)
L= By BEMD HG/T20592~20635-2009
Design Specification for Instrument System Grounding (HG/T20513-2014)
(Hhzepnirasd (P AAHE)) GB/T4208 -2017

GB/T4208-2017, Protection Level of Enclosures (IP Code)
CHBAER TR T 5 i 2 3 Yo ) GB50093-2013

Code for Construction and Quality Acceptance of Automation Instrument
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Engineering (GB50093-2013)
5.13.3 %l ZGi4H Control System Composition
5.13.3.1 X% Partition

—TH: Phase | project:

a)

FEd CFIRIER RpidnlriEtl 245 Control system for coke oven
(including wet quenching) and waste heat boiler;

THRAEEHI R45; Dry quenching control system;

HIEFEH) 248, Coal preparation control system;

fifia HEEH 248; Screening and coke transportation control system;
KEFEH 298; Power generation control system.

XA ECE RSt Vehicle alignment interlock system.

ML R 4242 1) 2 4t ;Machine-side dust removal control system.

FEMIER 42241 2 48;Coke side dust removal control system.

SR B 4 2R 45 41 & 45 ;Flue gas desulfurization and dust removal

control system.

— Wi H: Phase Il project

a)

b)

c)

d)
e)
f)
9)
h)

Fdp R R (B R D) 1581 2485 Control system for coke oven and
waste heat boiler (including power generation);

THEfE45H 248: Dry quenching control system:;

HHEH RG(R S %); Coal preparation control system (system
expansion);

KHEH Rt Power generation control system.

AR BEE R 4E:  Vehicle alignment interlock system.

HUOI B4 2B #5541 2 8t;Machine-side dust removal control system.

FEAI R 22 2 41) 2 48, Coke side dust removal control system.

IR BT K 2 %1 2 48: Flue gas desulfurization and dust removal

control system.

=T H: Phase lll project

a)

R R R IG5 D #51) 248 Control system for coke oven and

waste heat boiler (including power generation);
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c) H/MIEHRG(RGY %); Coal preparation control system (system

expansion);

d) KHEH £, Power generation control system.

e) ZFHiXHIEREI R4 Vehicle alignment interlock system.

f)  HLIFR 24| 2 48;Machine-side dust removal control system.

g) MR % 45 Coke side dust removal control system.

h) WS BEEER 442 24 ; Flue gas desulfurization and dust removal

control system.

SR B = FEE I R4 50 N The basic level production process control

system is divided into

a) Mt 248 Coal preparation control system

FIEIEH R GER T —BIUR DCS R4%, Mot Xt T ESHHR
B B, fRE. 6. RS EEIUE S E TR 1O v, AR /O uhiiRYE
PR BB LR G LT T FEF2 ) 25 7] DASEI A8 M R G0 I A7 B B A2 5 . il
R BB, KT WA BRI A R, B (S Sl e A S
%, (ERFERI AT DAL I T IS Ol .

The coal preparation control system adopts a redundant DCS system,
responsible for collecting, displaying, alarming, and controlling the process
parameters of the coal preparation area facilities. Set up remote I/O stations
according to the overall plan, and use fiber optic communication for remote 1/0O
stations based on distance. In the control room, remote start stop, accident
alarm, interlocking, and status monitoring and fault alarm of all equipment in the
coal preparation system can be achieved. All signals are uploaded to the main
control room through optical cables, and real-time monitoring of on-site
operation can be achieved in the main control room.

b) P AR 240 Control system for coke oven and waste heat

boiler

KH 3 EJUAR DCS 2| R4, Mot —H. —H. =W, KRPErER
T TSRS B, IR 5%

Three sets of redundant DCS control systems are used to collect, display,

alarm and control the process parameters of the first, second and third phases

of coke ovens, waste heat boilers and other facilities.
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TR AN RGMRI VIR R G, TR A XA N TS 7K . A 7K A
WA AR, RARAEIE . TE /KRB AT A%

The wet quenching control system is planned as a remote station for the
coking system, responsible for monitoring and alarming the liquid level of the
clean water tank and storage tank in the quenching area, as well as monitoring
the operation of the quenching pump and clean water pump.

c) T4 248 Dry Quenching Control System

KH 3 BJU4R DCS &M R G0, For LI Bzm . I 12 FZ ] .
KRGEHGTE: & CDQRE (SR 18, CDQ FRAbRHimn: 1 feE.

Three sets of redundant DCS control systems are used to realize process
control, sequence control and logic control. The scope of the system includes:
1 set of CDQ device (including waste heat boiler) and 1 CDQ dust removal
ground station.

d) ffifEEH] & 48 Coke screening control system

REEFER RGUR A 1 BEIUAR DCS R RS, 7 vtiif IRt ) T 2 2%
PREE. Won. IRE, % WP EEE R B /0 B, 1% 1/0 uh
AR PR B G DR DG L@ . I =0 AR S R YE Bl SL bl ab A\ 21— 1
EFE /O uhrh e fEFE S A] DASCIL IR A8 RGP AT B I AR S . Sl . 1K
B, NP B FPIRS WIS AR, Pra (Sl b Bk, £
P AT LS 45 A is AT 15 0 o

The coke screening control system adopts a redundant DCS system,
responsible for collecting, displaying, alarming, and controlling the process
parameters of the coke screening area facilities. Set up remote I/O stations
according to the overall plan, and use fiber optic communication for remote 1/0O
stations based on distance. The coking screening equipment for the second
and third phases is integrated into the first phase remote 1/O station based on
the actual site conditions.In the control room, remote start stop, accident alarm,
interlocking, and status monitoring and fault alarm of all equipment in the coke
screening system can be achieved. All signals are uploaded to the main control
room through optical cables, and real-time monitoring of on-site operation can
be achieved in the main control room.

e) KH¥EH| &5 Power generation control system
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KHI 3 BICA DCS = R 48, MITEIRIMBP IR K NG TEA KR b

TS HYIGKRG . R85k SMREBRERN T2 SHRE. B
N TR A

Three sets of redundant DCS control systems are used to collect, display,
alarm and control the process parameters of coke oven waste heat boiler steam
turbine power station, circulating water pumping station and air cooling island,
fire water supply system, compressed air station, external pipe gallery and other
facilities..

f) EPEMZERY RS Safety interlock system for coke oven vehicles

BARIEAE . ALEAI . PSR, EEAS IR, DA I AR 2
BB AR E P TIRE

Including a set of coke oven locomotives (charging and decoking machine,
lifting door machine, electric locomotive, coke quenching car). It mainly
completes the functions of data communication, position detection, heat
number identification, coke pushing production planning and arrangement, as
well as vehicle operation safety interlocking and production operation
management during production.

g) MLERZL4E %] 248 Machine-side dust removal control system

KH 3 & PLC #Hl R %, MTTEFHUMERIE, MM B ™A m
MRV 3 AR R AR AR B T2 Bk Bon. &, 1515

Three sets of PLC control systems are used to control the smoke and dust
generated in the process of coal loading and coke pushing on the coke oven
side, including the collection, display, alarm and control of the process
parameters of the dust collector facilities.

h) £Eflk& 2R 4% 4] 24t Coke side dust removal control system

KM 3 & PLC =i R4, MatfRip e BAESEL IR ™41
ARG B, AR R AR SR it 0 TESHARE . Bon. &, f2H5E.

Three sets of PLC control systems are used to control the smoke and dust
generated on the coke side of the coke oven in the process of coke pushing
and quenching, including the collection, display, alarm and control of the

process parameters of the dust collector facilities.
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) WA BB R EH R4 Flue gas desulfurization and dust removal
control system

KM 3 & PLC %M R 5t, LI BB R G AT S, 2324 SO2
e H B, IR T 2SR Bon. kB, 1365

Three sets of PLC control systems are used to realize the overall control
of the flue gas desulfurization system and achieve the purpose of controlling
SO2 emissions, including the collection, display, alarm and control of the
process parameters of the desulfurization facilities.
5.13.4 =i RG34 /K°F Control System Equipment Level

PEH RGUR FHEOR e BE B [ A R0 42 b R

The control system adopts advanced and mature domestic and foreign
well-known brand products.
5.13.5 Hl¥ PLC/DCS #Effilil R4 L E On site PLC/DCS Control Station
System Configuration

DCS 77 i A XHIAITTIRE . 11 P 28 A5 Fr B AR A ik Th g, 2 H
AEOGRIYTERETT 2V IEIRGE /] FIRGEMHAYE. PLC #52H] 2408 # AL
R 22 5 o

DCS products have dual machine hot redundancy function, high-speed
network transmission technology, and hardware hot swapping function, and
should have strong scalability, multi protocol communication ability, and strong
compatibility. The PLC control system is a standalone version control system.

ORI RS LR S TR

Equipped with corresponding power modules, racks, and communication
modules.

/O fZ OfEA . BlERIA . RS, JPCEMA . i, %08
T,

I/O interface modules include analog input and output modules, switch
input and output modules, various communication modules.

/O HiJi: 220VAC/24VDC, 5% 75 /O 5 ALl B it fi i«

I/O power supply: 220VAC/24VDC, including digital 1/O interface and
power supply required for analog output.

R 1O: SCRFGEF T 3.
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Remote I/O: Supports fiber optic communication.

PLC/DCS HAHAC E 4% 20%1/0 R 40% N AFRE . 20% 287 22K AL
Ho

PLC/DCS hardware configuration is configured according to the
requirements of 20% I/O margin, 40% memory margin, and 20% empty slots.
5.13.6 =i L EAE & Control Cabinet and Operation Panel

PERIAE Y ECE B RV R A2 R i P 55, AR B S 2mim, AR P LR
A RO S T A MR ER A # T 2, MOZ p e HE, 57
~f: 2200Hx800Wx800D, fifx RAL7035.

The control cabinet is equipped with lighting, fans, and maintenance power
sockets. The thickness of the cabinet steel plate is 2mm, and the lighting inside
the cabinet is interlocked with the door through limit switches. The surface of
the cabinet adopts electrostatic spraying technology, with independent
grounding copper bars. The cabinet size is 2200H x 800W x 800D, and the
color code is RAL7035.

BAEE NI EA WA i, G NAEMSLI . BN RE SRR
—it.

The control panel is equipped with circuit breakers and sockets, and there
is an independent grounding copper bar inside the panel. Each workstation is
equipped with one operating chair.

513.7 TFEUR%L . #:{F R 5. E Configuration of Engineer Station and
Operator Station
5.13.7.1 TR S Ak Gt RAIEAT ERACE, MUTUUTRE:
Engineer Station and Operator Station: Adopting the current mainstream
configuration, with no lower configuration than the following:
CPU: MK T i5
CPU: Not lower than 15
WAF: 8G LI L
Memory: 8GB or above
W AT AT
Hard drive: Not less than 1T
100/1000M LA BRI, Fbds R4 et
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100/1000M or above network card, motherboard with network card
expansion slot

HA HDMI F1 VGA RoR##: 11, SR8 14z DI0R 25 W Fhbz 1

Equipped with HDMI and VGA display interfaces, the display interface
must have two types of interfaces

24"TFT 4 ¥ 3% 1920%1080 Zon

24 "TFT resolution 1920 x 1080 display

TR IE pRAE R G¢

Pre installed genuine operating system
5.13.7.2 #ff Software

FIT R G L EBHTCAS, 8 BB, S IE AR R AAIE S, 7 T+ 4%
BB A . THDIREE (BRFF) RISt g i S i .

All system software must have the latest version, complete authorization,
and provide genuine authorization and authorization certificates for easy
upgrading. The application software is open and not encrypted. Specialized
functional modules (programs) can provide detailed algorithm explanations.
5.13.8 UPS ANE] i s UPS Uninterruptible Power Supply

UPS AN[E W i Js it 2 R GiAE . _EAAL . I & OGR AR5 A, A
PRESRUTT

UPS uninterruptible power supply is used for various control system
cabinets, upper computers, on-site measuring instruments, and regulating
valves. The specific requirements are as follows:

D& T R GE. WEMGRIERELM, HFHA —EHE.

The power meets the sum of the power consumption of the supplied
system and measuring instrument, and there is a certain margin.

AAmAEER UPS IR TR

It has the function of remote display of UPS status.

UPS FEEIE LI RIS /D F 30min. & & N 2 T35 B U8 T %

The continuous power supply time of UPS shall not be less than 30 minutes.
Set up an emergency manual bypass switch for maintenance.

N . 380/220VAC 5 380/380VAC.

Input/output: 380/220VAC or 380/380VAC.
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5.13.9 MZ5#) Network Composition

FAh 2 E BNk ZR G P 28 A8

The network composition of the basic level automation system:

AT PLC/DCS Iz iiluh 5 HMI fi$suh 2 6 LA & PLC/DCS.PLC/DCS
Z 8% H 100Mbps T LUK K, TCP/IP @ i

100Mbps industrial Ethernet and TCP/IP communication protocol are used

between the PLC/DCS on-site control station and HMI monitoring station, as
well as between PLC/DCS and PLC/DCS in this project;

FT MR R TIRGET, MR DAL A B o BLR IR Tl 25 58 il
T 2270 20% 1% Hm . PR TIRLUAOEH, TEUEE RGN .

The backbone network adopts single-mode gigabit optical fiber, and the
switches use industrial-grade switches. At least 20% of the spare ports are
reserved for Ethernet industrial switches. The Gigabit Ethernet optical port is
reserved to facilitate the access of the management system in the future.
5.13.10 S:Aih= il v FH#F-E A Th R Basic Functions of Basic Control Level
Application Software

ARIHZE R RGN B A EAR T T IR IEARTRE . FHIA T EIIRE: fa A E AL
TN fEAFTIRE: BAEMEMAELIRE: BonidokDhae: HRERRBITIRE: 4T
ENThAg: {5 EEEIIAE: WINTIEe: JFRAFE AR, HiME, AE
AT HIREE, RGN A& RAFHIIT RS et .

The control system of this project should have, but not limited to, the
following basic functions: control and calculation functions; Input value
processing function; Output value processing function; Operation and
programming functions; Display recording function; Alarm interlocking function;
Printing function; Information management function; Communication function;
And it should have sufficient software support, strong universality, concise and
fast configuration work, and the system should have good openness and
scalability.

5.13.11 £ = L HLAE A ¥ 11 Design of Control Room and Cabinet Room

RAE B TERAESEE X, ATHKHH 14 CCR+£2/ FAR M4 &

PR, BerHE 4% HG/T20508 (#3Hil Z= w it HivE ).

According to the overall plan, process flow, and device area, this project
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adopts a combination of one CCR and multiple FARs. The design principle is in
accordance with HG/T20508 Control Room Design Specification.

FAR (B HUE D FZM THE RS UPS LECHAE. BANUESE. %
il R G 53 A B AR (8] Y

FAR (Field Cabinet Room) is mainly used for placing system cabinets, UPS,
power distribution cabinets, electrical cabinets, etc. The control systems are
placed in the on-site cabinets.

CCR (gl =) FEM T E S R& RGREs. TN RS . f#

AP N VAT A AR RS . CCR MBS A AR

CCR (Central Control Room) is mainly used to arrange various system
operation stations, printers and other equipment at the factory level. For
production management personnel to carry out factory wide production

operations, scheduling,etc. CCR is located in the comprehensive office building.

FAR. CCR ¥ ANIUE. UPS. %%, FAR 5 CCR @I 4fi&H:. NfE

P A SO S 22 4, WLRELTD L 328 1) 0 T g < s i T 97 e FRL T S A

FAR and CCR are equipped with cabinets, UPS, air conditioning, etc. FAR
and CCR are connected through optical fibers. For the convenience of cable
laying and safety, the floor of the cabinet room and control room is made of
metal ceramic anti-static raised floor.
5.13.12 5 58 H . FEE &R Principles of Signal Distribution and Isolation
Design

TR R G Al (F8 4~20mA.DC 15 55N REEABEXTSMERET, R
PG HL 25 BE LR FE, 1 DO 224k H 38 R B8 Je i th

When the Al (referring to 4-20mA. DC signal input) card of the control
system cannot be powered externally, the distributor is used for power supply
and sampling, while the DO is output after being isolated by a relay.
5.13.13 =l R4 #: . Control System Grounding

e RGNS TAE M . B AR, 22 R OR4 e N 5 1 1) % i By
FEdh I — dH e e B, e 2 B e e SR D6 20 e N B SR () e /IMEL
TH7E o

The AC working grounding, DC working grounding, and safety protection

grounding of the control system should share a set of grounding devices with
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the lightning protection grounding in the control room. The grounding resistance
value of the grounding device must be determined according to the minimum
value required in the connected equipment.

Pt = (WA RD) B AR 4% o 3 2 (WUAETRDD) NI 1)< 8 A1 5%
FUE. HLR. )88 . BEMERGIINE . DU, 4RI S5 B DL
FR L PR P 12 5 5 R N7 42 X 248 PR M B 0% 2

The control room (cabinet room) is equipped with an equipotential
connection network. The metal casing, cabinets, racks, metal pipes, slots, outer
layers of shielded cables, anti-static grounding, safety protection grounding, etc.
of equipment in the control room (cabinet room) should be connected to the
grounding terminal of the equipotential connection network at the shortest
distance.

5.13.14 WS IR AL | o 77 L Hi TG Selection, Laying Method and
Anti-interference Measures of Communication Lines

a) Iz ENUEE ) F SR S s, A 8 BRI T
M 2EE %, The cables from the site to the cabinet room are laid point-
to-point, and all cables are threaded through galvanized steel pipes for
transition to cable tray laying;

b) SIEH| RGAHERIE 5 RS HI e Rk BT LIS g RS
IR CIGIE . RA CIGLL Bl b 28 IR = AT
HEL 0 T e L G, MR RO R AT BRI AL B s Select shielded
computer control cables for the signal cables connected to the control
system; The remaining cables are shielded control cables with PVC
sheaths and PVC insulation. In high temperature environments, high-
temperature resistant cables should be selected, and insulation
treatment should be carried out for cable tray laying;

c) MZ%IEINARRILEH RS L I T g ™ 5, MR8 G 515 Bk H
25 B O 4545 %/ i . Industrial grade products specialized for the
system are selected for network communication lines, and cable or
optical cable transmission media are used according to the

communication signal transmission distance.

I INE AR AE AL BT S A B T 2 O BRI, TR B R S 15 5
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BIRBL, ARV E B I R

The method of laying communication cables in cable trays. In order to

prevent interference, communication lines and signal cables are generally not

allowed to be laid together with power cable trays.

5.14 251 5 45 % Architecture and Structure
5141 E##E (M) 34 Major Buildings and Structures

a)

b)

d)

L] EE . Frisuh . BEALE . PUREENLE . EHEE; Coal
Preparation Workshop: Corridor, Transfer Station,Crusher Room, Pre
crusher room ,Coal Yard Floor;

MREEZEI): fRJP IRl RS & | Rl 6 L AR HLEMIERE & L .
RSP AEDIE . ARt R SRR BREHER R TE LR . SRR
B SRR RRERR S . MREREE . R AR M. R EEIHERE S Coking
Workshop: Coke Oven Foundation, Coal Tower Inter Platform, Coke
Oven End Platform, Coke Oven Machine Coke Side Operation
Console, Coal Tower, Coke Oven Chimney, Coke Oven Flue, Boiler
Structure Foundation, Coal Loading and Pushing Car Track
Foundation, Coke Quenching Car Track and Foundation, Quenching
Pump Room, Quenching Tower, Powder Coke Sedimentation Tank,
Powder Coke Crab Bucket Operation Room;

BEERG: G NI E . R Hisul., TR I = . b,
Coke Transportation System:Coke Platform and Power Distribution
Room, Corridor, Transfer Station, Coke Screening Building and Power

Distribution Room, Coal Yard Floor;
THRERG: TR CEIRTT IR HFH 3 E RN Rl
HEH AL E T 6 kA, Ik 2 B A U B R RSB 6 ) ARk bk
fifh CELHE—IRBRAEFI IR . —IRBRABAF I IEIEAE . 2K RN S0
fitlh s Sbr A LA L M FEBR LA, DB XHLEEAE, 7 25 B LAt K iy ,

RS . SR UTIERE . UK E RS, PR e TE SRR, HRE
T IR TERIE N S BR AN SE ) . AARINEE K (R IRTHHFZ) . —IRERABARHE
ZE. ZRERARARHELE . PEHRIAGRNEZE . REHBRNGE R . — ZIRBRAE R
WA IgE] . AR EHEERR ARt . TRAERSE, TS, £

=
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&k ; CDQ System:CDQ Foundation (including lifting well frame
foundation, maintenance platform and foundation for pushing out
vibrating feeder of discharge device, and maintenance platform for
pushing out sealing valve of discharge device), Outdoor foundation of
CDQ (including primary dust removal framework foundation,
secondary dust removal framework foundation, water supply preheater
framework foundation, boiler framework foundation, building elevator
foundation, circulating fan foundation, alignment device foundation and
oil ditch, booster pump, coke powder sedimentation tank, gas water
sealing tank foundation, circulating gas pipeline support foundation,
coke powder spiral conveyor support foundation, etc.), CDQ Main
Body Steel Structure (including lifting well frame), Primary Dust
Collector Frame, Secondary Dust Collector Frame,
Heat Pipe Exchanger Frame, Elevator Steel Structure, Primary and
Secondary Dust Removal Powder Collection, Storage and
Transportation Room, CDQ Dust Removal Station, CDQ Electrical
Room, Transfer Platform, Coke Tank Maintenance Station;

e) HHBIAEF B IRA A F T R RREAA KRB RS R B L&
B FLE | B ER K R 4 ARl VR A T BT 45 7K 2R G 132kV
TR G ORI . IR SRR T ARG Auxiliary
Production Facilities: Steam Turbine Power Station (including
deaeration feeding water pump station and power generation electrical
room),  Air Cooling Island and Distribution Room,
Desalinated Water Station, Compressed Air Nitrogen Station, Liquid
Nitrogen Gasification Station, Firefighting Water Supply Pump Station,
132kV switching station, Car Scale and Operation Room, Guard Room,
etc;

f) A EBAAEEARN S : ZEE Atk WE. BEE. YUBE. &
i #4414 2 . Production Management and Living Welfare Facilities: Office
Building, Shower Room, Shift Dormitory, Repairing Workshop, Spare
Parts Warehouse.

5.14.2 @At Architectural Design
5.14.2.1 #i1JE N Design Principles
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a)

EHRFE] . &5, e BEIT I . B BT 2 LA
BRSO R, RO EBT K. BiRSEZER; Architectural design
should be practical,economic and aesthetic. The design of building
plans and sections should not only meet the requirements of process
production, operation, and maintenance, but also meet the
requirements of fire prevention, corrosion prevention, etc;

R KBTI EL SBS (— R =T8I /K, —RKMWIERK, =
R —TEBTKD, — R A ALK RS H 2 T HE K R 10%,
M S5 R AR AN TR e B T HE K — AN T 2%, 4o B NN
TRt 2 T U5 R R AP AR o e T DR TR B AR BELA L B R 20
R YRR 50mm J5 ; Roof: Waterproof material SBS(with three layers
of waterproofing for the first level, two layers of waterproofing for the
second level, and one layer of waterproofing for the third level) is being
used. Generally, organized drainage is being used. Steel structure roof
drainage slope adopts 10% and designed by structural engineers. The
drainage slope of reinforced concrete roofs is generally not less than
2%. If it has the function of pedestrian access, concrete protective
panels should be installed. The roof thermal insulation layer adopts
50mm flame retardant polystyrene foam plastic plate;

A FAMERH] 240 [BLLRERIF, WESRA 240 JRZLREWIS, 1745
K 8.65 KT LLEANER M 50 JE A kit ; Wall: The interior
and exterior walls of the building are constructed using 240mm red
brick. The exterior walls above the 8.65m platform of the steam turbine
power station are constructed using 50mm thick rock wool sandwich
panels;

M. — R C20 WREEL . KBRS, A=, pAE. LA
[F1) 25 K FH 917 9 TR+ A 917 e P22 SRR P 1 i g 12K F B i FELMBAR ;- Floor:
Generally, C20 concrete and cement mortar surface layer are used;
Non slip tiles are used in the distribution room, office, bathroom, etc;
Floors with anti-static requirements should use anti-static flooring;
Fls: —BEHN MR PRI B I CH TR e e B | A
AR, BEAERIRED: PA R RERE . — M ST AS B K R ik,
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INA BEEPORR R — O STV [ R AR Je b SRS . AERRAZ AT
KH#F:4F; Decoration: Generally, the interior and exterior walls of
buildings are plastered with paint and assembled with skirting boards
(reinforced concrete vertical walls and columns are not plastered, but
directly coated); Tiling the bathroom; Generally, the ceiling of a building
is not plastered and only painted and offices are plastered and painted;
Generally, cement mortar floors are used for stairwells in buildings, and
steel railings are used for stair railings;

T8 ANTTNBTETT CHERGTD, A RFRE SRR ERENRTT, &
JEAR T PRSI, Bk 155, & — MR AN N, A E
PRELSRI R FHBRS % MK 8 E W& % . Doors and windows: Steel
anti-theft door for wicket gate(marketing finished product available),
and where there are special requirements, colored steel doors,
transformer room steel doors and windows, soundproof doors,
fireproof doors are used. Single frame double glass plastic steel
windows are generally used for windows. When there are special
requirements, soundproof windows, fireproof windows, steel blind

windows are used.

5.14.2.2 [ E+4i Anti-Noise Measures
KA AR A= B, (ER IR I E =2 R &1 E .

Soundproof doors and Windows are used in the operation room near the

sound source for the production plant with large noise.
5.14.2.3 [ -k#kjiti Fireproof Measures

a)

b)

Bt B TR N, BIIESE ST BRI, A B S K
K, BIEMEHIEHE . ME. WiE. BEEE RTINS B KR
Ju4T: The principle of "prevention first, combined with fire fighting"
should be implemented in the design. And the fire prevention
requirements of all buildings, including material selection, layout,
construction, evacuation, etc., should be implemented in accordance

with the current building design fire prevention standards;
AP s uh 58 EERAL 1) 1R )5 E T K BEWT: Fire barriers are

installed at the doors connecting buildings, transfer stations, and
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corridors;
c) SIREIRYEYI A=) s B B 1T & S Al 4R The doors and

windows of producing workshop or warehouses for flammable and

combustible substances should open outward;
d) A XEA AR ZATIEE, 2l F AT 1m, AGHE [ —

Y B AR /N T 0.8m. An exit passageway must be set up in
the production area, with a net width of no less than 1m. The
passageway that only leads to one operating point or equipment must
not be less than 0.8m.

5.14.3 #5851 Structure Design

5.14.3.1 it )i Design Principles

S5 BT AEPR 50 4

Design life: 50 years.
5.14.3.2 HiR#E Technical Regulations

a) Z:fiti Foundation

FE R — MR FH LGS0 13 Vi o A S A, et T SR FH 3R TRt b 2R T R Al AN
R e AL, WA IERR VR B AR, Rk RS GREERHENL. BN
FEHH R FH A0 35 VR o L A B ST Aty A B /KB SR A SR04 (s ™ 45 7KL BB
Hes R8s RABKIRE L, WitHiEsEgdg (T TREPIKSORIIE) AHKE
RAH -

Generally, cast-in-place reinforced concrete independent foundations are
used under columns. Plain concrete strip foundations or reinforced concrete
foundation beams are used under brick walls. Concrete foundations are used
for equipment. And reinforced concrete frame foundations are used for special
equipment (turbine generators, crushers); Structures with waterproof
requirements (such as basements, water pools, pits, sewage wells, etc.) shall
be made of waterproof concrete, and the design impermeability level shall be

in accordance with the relevant requirements of the Technical Specification for

Waterproofing of Underground Engineering.

iR BUFEAE S e e BRI 18, Ak F 23 O T J2 48072 55 917 s b i ik
FAR, MR B4 (LM SRR B i v AR e ) REBURE S 5 it

The anti-corrosion treatment of building (structure) foundations and
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equipment foundations: the surface layer method of the exposed parts is the
same as the anti-corrosion ground method. And corresponding measures are
taken for the underground parts in accordance with <Standard for anticorrosion
design of industrial constructions>.

b) N&iH: FrA N6 HRHAESUIER Steel tructure: All steel platform

plates are made of patterned steel plates

PRAS: BE. HE. SIS MBREESEIN Sa2.5 P HEM. EL . AT
PAGE RN J) T H R St3 2.

Derusting: The derusting grade for beams, columns, and supporting steel
structures is Sa2.5; Other steel structures such as floor slabs, steel ladders,
railings, etc. shall be derusted by power tools and to St3.

R A EFIRIE 2 18 60 K, MEBBRAEIE 178 40 ek, KB

(IEW7HR) % 2 18 60 fok, & FEEERE 160 Rk,

Painting: Epoxy zinc-rich primer 2 times (60um), epoxy iron intermediate
paint 1 times (40um); polyurethane (aliphatic) top paint 2 times (60um), the total
dry film thickness of 160.

c) —IkFEbgs EERIN4GER Upper steel structure of primary dust removal

FRE%: BREASEH N St2.5 J.

Derusting: The steel structures derusting grade is Sa2.5.

TR R E06-28 TCHLAEIR PR IR EE M, IRIEEE R 50um BL L, T
Tk W61-64 A LA s By B3 Pk, iR R BE 50um L L.

Painting: Apply two coats of E06-28 inorganic zinc silicate primer as the
primer, with a total film thickness of 50 um or more. Apply two coats of W61-64
organic silicon high-temperature anti-corrosion paint as the topcoat, with a total
film thickness of 50 um or more.

d) FE#E (M) FWHLEMAE A The structural types of major buildings

(structures)

# 5-32 XERE (M) PSR —iiE
Table 5-32 List of Major Structural Forms of Buildings (Structures)

=
0 B () S%F Names L5 KT Forms
MENLE B 7 VIR 1 A 28 4 ) + A B i 5 FE Al
1. Crusher Room Reinforced concrete frame structure +
Framework-based equipment foundation
2. | JEEEE PR B R HEZE S
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Air Cooling Island

=
rﬁf & () HIW%F Names #Eitt X Forms
Coal Transfer Station Reinforced concrete frame structure
MR B KN AR Y £
Y Underground Waterproof reinforced
3. Cﬁoﬁaﬁlragorri dor concrete box structure
Mo b ALY
Overground: Steel structure
R PSR LR ReRE
Underground: Waterproof Reinforced
i 2 concrete box structure with impermeable
4. &)Ee Platform reinforced concrete bottom plate and
vertical wall
Hh b R R AR AR SR
Overground: Reinforced concrete frame
5 fEH ik B VR Bt T AE SR A
" | Coke Transfer Station Reinforced concrete frame structure
FE I8 R T B KN AR T 25
Coke Corridor Underground Waterproof reinforced
6. concrete box structure
Mo b ANEE Y
Overground: Steel structure
S | AR L B2 1
" | Coke Screening Building Reinforced concrete silo structure
g |SHEMBRSNE R
. |Coke Oven Foundation and Rei .
) einforced concrete foundation
Resistance Wall
T B AR HE 4
" |End Platform Reinforced concrete frame structure
0 |HA 095 TR - A
Inter Platform Reinforced concrete frame structure
1 | DL EOUERIEA L1
" | Side Operation Platform Steel structure
1o | MEEFHIE BN L S
" |Pushing Coke Car Track Reinforced concrete strip foundation
13 FEFE I B 3 VR P T B i
" | Coke Quenching Car Track Reinforced concrete strip foundation
pit g A A TR HE SR BT R+ A B 45
14. c " Reinforced concrete frame shear wall + silo
oal Tower
structures
15. M B 577 VR e L A
Chimney Reinforced concrete chimney
16, | AN R R HE 425 B2 1
" | Quenching Tower Reinforced concrete frame shear wall
17 | AL 0 TR - A
Powder Coke Sedimentation Tank |Reinforced concrete frame structure
18 ROFETR X VR A SR A R
" |Quenching Pump Room Reinforced concrete frame structure
VRS B 3 A 77 VR e E B8 55 g + ) 8 2L % L Al
19. gt © - . Reinforced concrete frame truss structure +
eam Turbine Power Station E ) ;
ramework-based equipment foundation
o0, | 0 TR - S

Reinforced concrete frame structure
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=
rﬁf & (H) H4 5 Names 45k 2\ Forms
o1 | LA R R
Compressed Air Nitrogen Station | Reinforced concrete frame structure
29 o R 7K i X 3 TR s L A BR A
" |Demineralized Water Station Reinforced concrete frame structure
oa. | WA A R 4 6 SR
" |Liquid Nitrogen Station Reinforced concrete equipment foundation
By 7K AN TR 4 E 7K it
o4 PEIR KSR o Waterproof steel concrete water tank
" |Circulating Water Pump Station R 7 YR g - AE SR A A
Reinforced concrete frame structure
o5 | HBIAC ik Bk
" |Fire Water Pump Station Waterproof steel concrete water tank
26 AR B3 7K 40 s e A ?ﬂ%ﬁﬂj
- |cDQ Foundation }Naterproof reinforced concrete box
oundation
. AAREN K (é‘%—%ﬂ#?&&&ﬁ) RHE A % B g
. |CDAQ steel structure (including B
- . raced frame structure
lifting well frame and stairs)
#Yj’(@é{;ﬁ%&h%ﬂ%ﬂéﬁ*@ %méﬂ:m
28. |Upper Steel Structure of Primary Stin
eel structure
Dust Removal
L MR
, n Upper: Steel structure
— R B A T
29. Primary Dust Removal Frame P %MEﬂ,@%iﬁ%%m
Lower: Reinforced concrete frame
structure
20, | KBRAEER R A
" | Secondary Dust Removal Frame Reinforced concrete frame structure
31 |PVEHAGEAES R A TR T HE AR 2
" |Heat Pipe Heat Exchanger Frame |Reinforced concrete frame structure
3o | BHIRE B 5] 7 435 44
" |Elevator Shaft Steel cylindrical structure
— T IRBR AR I E (]
33 |Primary and Decondary Dust A F TR HE SR 2
" |Removal Powder Collection, Reinforced concrete frame structure
Storage and Transportation Room
Brords: VRHATE, W R EE L EA
Dust collector: floor-standing arrangement,
o o 2 b T Oy reinforced concrete foundation
34. |Coal Charging And Dust Removal JHIE: AR
Ground Station Chimney: Steel structure
BRADSCHE: s
Dust removal frame: steel structure
BRoxds: VRHbATE, AW RBEL EA
Dust collector: floor-standing arrangement,
TR AR R AL b i reinforced concrete foundation
35. |CDQ Environmental Dust Removal JHIA: AN
Ground Station Chimney: Steel structure
BRADSCHE: s
Dust removal frame: steel structure
36. | FHREAERA=E N i Ve e A SR 25 K
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=
B3| G sup s Names YT Forms
CDQ Electrical Room Reinforced concrete frame structure
L 4055 R HE 2R
Electric Power Substation Reinforced concrete frame structure
s |LORAPRRIMMMACRE e et
) CDQ Du_st Removal Ground Station Reinforced concrete frame structure
Distribution Room
39, |132kV ARGk R 7 Ve g A SR 2
132kV Opening and closing station |Reinforced concrete frame structure
s |EFA R Y
Transfer Platform Reinforced concrete strip foundation
a1 | R 4 TR - 2
Coke Tank Maintenance Station Reinforced concrete frame structure
4y |PUET RN
Repairing Workshop Portal frame structure
a3 | B ORELEE R
Spare Parts Warehouse Portal frame structure
MREES B RS
Office Building Reinforced concrete frame structure
45 |HHETEE 0 R A2 1
Shift Dormitory Reinforced concrete frame structure
46. BET= ) 3 TR e - A SR A A
Guard Room Reinforced concrete frame structure
47 | PO AR HE 4 1
Central Laboratory Reinforced concrete frame structure
4 |EAUBEEE g1
Flue Gas Desulfurization Device Steel structure
49. TH A B K LR
Digestion Station And Ash Storage |Steel structure
R TR AT
50 X 3k 27 55 R Underground: Reinforced concrete
" |Comprehensive Pipe Gallery Hi b SR
Overground: Steel structure

e) MuJE4b PR K i E % B Foundation Improvement and Anti-seismic

Fortification

1) M4 # Foundation Improvement
BT o R, 2R IR, it TR AR 0 5T B R R
ISR SRy
Due to the lack of geological survey reports, corresponding
treatment measures will be taken for the construction design
based on geological detailed survey data for natural soils base.

2) HUZEWE; Seismic Fortification
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ATV EIRRYE . BRSO REAT R A I TH S R BT R i i

Seismic effects calculating and seismic measures should be in
accordance with current national and industry norms, standards,

and regulations: <Code for seismic design of buildings> and <

Design code for antiseismic of special structures>.
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6 I E{R$P Environmental protection

6.1 WitcHs &K FAn#E Design Basis and Applicable Standards
6.1.1 & it## Design Basis

a)

b)

CEWIH BRI E PG CIRHE 2017 £ 7 F 16 H (E 5k T
B GE®DH AR EE LA FwE) 217); Regulations on
environmental protection management of construction projects
(Revised according to the Decision of the state council on amending
the regulations on environmental protection management of
construction projects on July 16, 2017);

(P N RIEFE RSP E) (2014 F 4 H 24 HE+ —mEE AR
REREHFERARE/NRSWEIT, 2015 £ 1 H 1 HEMT).
Environmental protection law of the people's republic of china(Revised
at the 8th meeting of the standing committee of the 12th National

People's Congress on april 24, 2014, and implemented on January 1,
2015).

6.1.2 XA Standards Adopted

a)

b)

c)

d)

ClrEEAL 2 TS G R R ) (GB16171-2012); Emission standard
of pollutants for coking chemical industry(GB16171-2012);

CTE Al ) 57 240 55 g 75 HE b #E ) (GB12348-2008); Emisson
standard for industrial enterprises noise at boundary(GB12348-2008);
M T ol [ A i o e A A S S e i b fE ) (GB18599-2020);
Standard for pollution control on the non-hazardous industrial solid

waste storage and landfill(GB18599-2020);

B B hriE S R (National Ambient Air Quality Standards) 7 () 55K ;
The environmental quality standards shall refer to the requirements
specified in the National Ambient Air Quality Standards;

R K AT OBl iS5 RV HESbR #E ) 3% 2 A i b vEEBR AR
The discharged wastewater shall comply with the standard limits in
Table 2 of the Emission standard of pollutants for coking chemical

industry;
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f) AredRR R AR BRI S AN SRR (hAe N R AE PR
BEARAED) A RFUE AT . — R DT (AR AR S
17 FE M5 e s il bR e ) L2 ;s The solid waste and residue
generated during the production process are mainly implemented in
accordance with the relevant provisions of the Environmental
Protection Law of the People's Republic of China. General solid waste
shall comply with the pollution control standards for storage and landfill
of general industrial solid waste;

9) J O AMEFEHAT (kA A ME A FRRARME) TR 1 H 3 RhRifk.

The boundary noise shall comply with the Class 3 standards in Table
1 of the Emission standard for industrial enterprises noise at boundary.
6.2 i ih X 55 HIR Current Environmental Situation in the
Construction Area
6.2.1 ¥ {7 & Geographical Location

AIHALT Makhado HiIX o [ hEZEE N1 20 (5T g AR AT F I K /) 8%
RAGEEF AR, MALERD. FLIA Mopane ‘KZEul, FRJ XA R4
20 ~H . i Nzhelele 7/K31%) 8-10 AH.

The project is located in the Makhado area. The site is adjacent to the N1
Highway (the largest north-south arterial road traversing South Africa and the
African continent). The existing Mopane Railway Station is situated
approximately 20 kilometers from the plant area by road, and the Nzhelele Dam

is approximately 8-10 kilometers away.
6.2.2 T.FE#l5i Engineering Geology

6.2.3 3 4F1E Climate Characteristics

SENET R, EERAENR, LFERBERK, BEREKRD. ZHIX
7E10 H 2 3 HZIa Nkl E 2, RIGE S5 HE 8 H XA m R THI4
.4 QA9 AR A o i B IAERIE 1)L, I EEFE 20°C 3] 33°C
208 BRI T, JUEE 7°CH 28°C 2 A, & RKIBH ZIEMN, Hik
AR B RAIRERZETE, BRI E RRE . -1
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PRy FETE 285 2K A 622 K H .

The climate is semi-arid, characterized by hot to extremely hot summers
and warm to cool winters, with minimal annual precipitation. The region
experiences warm and humid summers from October to March, followed by
cool, dry winters between May and August. April and September are transitional
months. The highest temperatures occur in the early summer months, ranging
between 20°C and 33°C, while the lowest temperatures during mid-winter
range from 7°C to 28°C. Winters are generally mild, with rare frost occurrences.
Rainfall is highly seasonal, predominantly occurring as intense convective
thunderstorms in summer. The average annual rainfall varies between 285 mm
and 622 mm.

6.2.4 K 35t Hydrogeology

6.2.5EFIE Seismic Intensity

6.3 LFiftiA Engineering Overview
6.3.1 LA Engineering Overview

AT = AR BAER" 300 JiM AR AT E . — I B4R 100
T B ) A~A# R EIC R (4 X 25 FL) K BB R IRI B & D 1888

(4X25 fL) KECERPHM WM R 1#. 2#TEERE . = IHERE
7= 100 JIMEEE IR 1) O~12# 3Rl d (4X 25 FL) RICERMFIHEIE Civ K
B S#HTIEAERE . 2R RS . AN B RS ZERSEEN . L%
()R 23 Y B B st
This project is divided into three phases for the construction of a heat
recovery coke oven project with an annual output of 3 million tons of coke. In
Phase |, heat recovery coke ovens No. 1 to 4 (4x25 ovens) with an annual
output of 1 million tons of coke, along with supporting waste heat utilization
facilities (including power generation) and the 1# wet quenching system, will be
constructed, with provision for a 1# dry quenching facility. In Phase Il, heat
recovery coke ovens No. 5 to 8 (4x25 ovens) with an annual output of 1 million

tons of coke, along with supporting waste heat utilization facilities (including
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power generation) and the 1# and 2# dry quenching facilities, will be
constructed. In Phase lll, heat recovery coke ovens No. 9 to 12 (4x25 ovens)
with an annual output of 1 million tons of coke, along with supporting waste heat
utilization facilities (including power generation), the 3# dry quenching facility,
and the 2# wet quenching system, will be constructed. Simultaneously,
supporting coal preparation workshops, coke handling workshops, and public
auxiliary facilities will also be built.

A TAE H i AR D 580000m?2.

The land area for this project is 580,000 square meters.

ATRERFE BOEEER. &R B,

The main products of this project are metallurgical coke, steam, electricity,
etc.

A TTAR T B A P, AR 7 A Bl st S A 7 BERD A B AR R Bt 4 R,
TREFEFZRABENLTE.

This project mainly consists of production facilities, production auxiliary
facilities, production management and living welfare facilities. The main

construction contents of the project are shown in the table below.

61 EEBRABT—RE
Table 6 1 List of main construction content

F5 RELWN FEERNE
No. | Device name Main construction content
Az 7 it
1 Production
facilities
HRAE Fa Ry ZIEGT. UL BB rmeplas. JEIE.
11 Coal ez vl s fiar Sk ALIE i %S Coal storage yard. Coal pits
preparation | Pre crusher room. Coal blenging bin. Crusher room. Transfer
equipment station and Coal conveyor corridor, etc

i 2 w N v e e - R -
TR | o raps. Wl HIE ROz % LB S Coke

1.2 pro(c;:gls(;ng wharf. Coke screening station. Coke storage yard. Transfer
equipment station and Coke conveyor belt corridor, etc
A X 25 AN RIS L TRARARE . B EEDTIE . IR E
g EFA. MR 255454 X 25 ovensheat exchange heat recovery
1.3 Coking coke oven. quenching tower. Powder coke sedimentation
equipment itank, CDQ unit. traverser. coke bucket maintenance station,
etc
A A Bt
2 Production
auxiliary
facilities
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P | REALK FEEFERNE
No. | Device name Main construction content
KA e |
51 Water AR B g K IR I . B K IR i Process & fire water pump
’ treatment  |station. pumping station for circulating water
facilities
g [PPRRRAIRII R AL TR AR B R
AL BN coaling station for dust removal. ground station for dust removal
2.2 | Dust removal duri ke disch dusti ¢ f d . £
facilities uring coke discharge. dusting system of ground environment for
dry coke quenching, etc
B Vit
23 Flue gas  |MHA WL 3E . He i mimk A 48 Br 2 #5% Flue gas desulfurization
"~ | desulfurization |tower, rotary blowing bag filter, etc
facilities
132kV JFiful. K FL 10/0.4kV 2T, R85 10/0.4KV A2 L fT
¥ I 10/0.4kV R T £EH 10/0.4KkV A HLFT . 250K 10/0.4kV A2
T RLIT. FEALHE 10/0.4kV AZREFT. AR DG O A E 132kV
24 | p £t ﬁﬁﬂzl switching station. Power generation 10 / 0.4kV substation. CDQ
O itiaa”Y |10/ 0.4kV substation. Air-cooled island 10 / 0.4kV substation.
Coke oven 10 / 0.4kV substation. Coal preparation 10 / 0.4 kV
substation. Coke processing 10 / 0.4 kV substation. Quenching
pump station. coke wharf and other distribution rooms
FREEET . AR BI . AR CHRREG KRS LR R
AR SR BREKEE . R AR Rl Bl
B, &5 & . IKEAT4CDQ boiler. waste gas and heat
25 HoAh boiler. steam turbine power station(deaerator & feeding water|
’ Other pump station and Power generation electrical room)and air-cooled
island. demineralized water station. compressed air and nitrogen
station. liquid nitrogen vaporizing station. auto repair room. spare
parts room. automobile scales, etc
P BRI AR
AR A B
3 Production |os ssno bk s 81375 45 Pt b5 2% Comprehensive office
manag_er_nent building. Bathroom. Shift dormitory. Central laboratory, etc
and living
welfare
facilities

6.3.2 FE L. Z i FE & Main Process Flow Description

6.3.2

A

%1% 7] Coal Preparation Workshop

RV A2 R R AE I IS HE TR, 20 75 B AR, M Y a8 LR el
NSZEHE A, SRJ5 23RS T s s [ a2 sUia gL b, U8, RS
B 5 ety A LIS E O BN L = AT R R A PR B NBCHE G I A7, £
RS T b AN 22 i T i m] JE L U AL e ERCH e NI LB W
(R PR R e i R o I IR & Jm s ity SRS LIS AT B AT LEAT TR 500 1 81 22
SRANE, EIsEMEs, I 2 ey SUmia LB i [ e 2 i ah AL U Rl ) &2
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BN, A A

The raw coal transported by car is piled up in the coal storage yard. When
coking coal is needed, it is pushed into the coal pit by the loader and then
unloaded onto the belt conveyor through the electro-hydraulic jaw gate under
the coal pit. Hard coal such as gas coal and lean coal are transported by belt
conveyors to the pre crusher room for preliminary crushing treatment, and then
stored in the coal blending bin. Coal that is easily crushed, such as coke and
fat coal, can be directly transported to the coal blending bin for storage without
the need for pre crushing through belt conveyors. After each type of coal in the
coal blending bin is mixed in a specific proportion, it is transported by a belt
conveyor to the crusher for mixing and crushing to the required fineness. It is
directly transported to the coal tower and discharged into the tower through a
fixed electric plow unloader installed on the belt conveyor for use in coke oven
production.
6.3.2.2 FxfEZ4IA] Coking Workshop

HH 8 B2 TR SR B BTG A o A SR I e NI < I 15 ) 45 B A R RN
BERREMIEAG A, R [ R 0F, R F AR ML T RIR B BN IR AR AL
W SEOHERN S AT — A2 8 8 B sl TR k] R ok (R AL IR B2
1000450°C) . RALZE N HIEE R BUASE ,  FHAEAENLHE D .

The coal that meets the coking requirements sent from the coal preparation
workshop is loaded into the coal tower. By shaking the feeder, the coal is loaded
into the coal box of the charging car, and the coal is compacted into coal cakes.
The charging car sends the coal cakes from the pusher side into the
carbonization room according to the operation plan. Coal cake undergoes a

coking cycle of high-temperature dry distillation in the carbonization chamber

to produce coke (with a center temperature of 1000 £ 50°C). After the coke in

the carbonization room matures, it is pushed out by the coke pusher.

KRR, R A BN P AEREE T, iR G745 2R X,
FETHALR AR RESR TH 38 22 AR T0, e ARk (02 A 2 B R R AT
N R AR SR BT s, R RN 2 200°CRLT,
AR E E R U IANL L, R IRE R I AR R G
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When using CDQ, the coke is guided into the coke tank car through the
coke blocking machine and pulled to the CDQ area by the electrical locomotive.
The crane lifts the coke tank and sends it to the top of the CDQ chamber. The
coke is loaded into the CDQ chamber through a loading device with a

distribution bell. In the CDQ chamber, coke undergoes direct heat exchange

with inert gas. The coke is cooled to below 200°C, unloaded onto a belt

conveyor through a coke discharge device, and then sent to the screening and

storage system.

TR RAERRAERE EAES B, BE—E N B ER AR TR

When using wet quenching method, the coke is discharged into the
quenching car through the coke blocking machine. Transported by an electric
locomotive to the quenching tower for water spray quenching. After quenching,
the coke is unloaded onto the coke drying platform and left to dry for a certain
period of time before being sent to the coke screening and storage section.

BRAE IRAL 5wt TR R o = 2 B TR e TR i Bk L BE AR 2 37 K GE
Qb AN S R I T) R A 28 22 ) B S I IR <P 20 i, A B4k 3 e 1
REBISIE . TAEHNEIRG, AR S 5B BOR SR B
AR IR RN B, SRR, IS B A HTE LR
RIS R IR R RS BRI, AP i =2 I TE 8
BIHE, AT ORIERE S I 22 R e AR 7

The raw gas generated during the dry distillation process of coal in the high
temperature carbonization chamber enters the vertical flue of the combustion
chamber through the top cross holes. The raw gas between the carbonization
chambers at different coking times is distributed through the gas balance
channel, ensuring that the amount of raw gas in each carbonization chamber is
evenly distributed. After preheating in the heat exchange chamber, the air
enters the combustion chamber and mixes with the raw gas in stages for
combustion. The generated high-temperature flue gas descends into the heat
exchange chamber and indirectly exchanges heat with the air. After heat
exchange, the flue gas enters the waste heat boiler through the flue to recover

the waste heat from the flue gas. When the waste heat boiler is maintenance
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or malfunctions, the coke oven flue gas is discharged through the chimney
through the flue, which can ensure the safe and stable production of the coke
oven.
6.3.2.3 fEAFE 7 [A] Coke Processing Workshop

MR G BT AR R R B £ R 2 Uik WLz 2= 0 AR TR 2 79 <10mm
FERA210mm R, Ho<10mm N G175 I 3 E M 245 E X,
210mm £EIR BRI AT N GIEAF G AME , 0] 48 iy 28 sURnE L% 2RI A3 7 RIEAE .

The coke discharged from the coke table or dry quenching coke oven is
transported by a belt conveyor to the coke screening building, which is divided
into two stages:< 10mm coke powder and = 10mm coke. Among them,<10mm
is stored in the coke storage bunker and transported by truck to the designated
area. 2 10mm coke can be stored and transported out of the coke storage
bunker, or transported to the coke yard for outdoor coke yard by an elevated

belt conveyor.
6.4 TEIGYE. {59V SR A AT S R AR E Main Pollution
Sources, Pollutants, Control Measures, and Compliance Standards
6.4.1 %< Waste Gas
6.4.1.1 J&#% ] Coking Workshop

WREE R G A KT R 20y Bk, SO2. RAEMEE .

The pollutants emitted into the atmosphere by the coking system mainly
including particulate matter, SO2. Nitrogen oxides, etc.

a) NTEHENFRFAR L, RWEZEREEW T In order to control

pollution in the coke oven system, main measures taken are as follows;

PrRAE AR LA R HEBUR S, #45  He m S R o U A P 14, 8o
L, b BTl AR .

The coking process does not emit unorganized exhaust gas, and the
stamping heat exchange heat recovery coke oven is a negative pressure

production operation to avoid smoke leakage from the furnace ovens, covers,

doors, and body of the coke oven.
IR BISCER IR R T 2 S BOBRIGE A AP N BRI F 2 IR, P PR 2 50 1k
U, JGEIREAR, FER 7S NOx & &.
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The heat exchange heat recovery coke oven adopts air segmented
combustion and furnace combustion control technology, which has good
temperature uniformity in the furnace, low flue temperature, and reduces the

NOx content in the flue gas.

SR AREE RS E I CFB Tk iR 3E 5 e s i A 45k b
ar, BRI ) SO2 AR, L5 IR TEE 45m s IR K.

The coke oven flue gas after waste heat recovery by the boiler passes
through a CFB semi-dry desulfurization tower and a rotary blowing bag filter to
remove SO, and particulate matter in the flue gas. After being purified, the
waste gas is discharged into the atmosphere through a 45-meter-high chimney.

KL IR TS Jedr il it i g SO2 WK E<200mg/m?3. ki ¥k & <30mg/m3.

After taking the above pollution control measures, the total dust
concentration emitted from the coke oven chimney is <80mg/m?3, carbon
monoxide concentration is < 50mg/m 2. The concentration of SO, is < 200mg/m?,
and the concentration of particulate matter is < 30mg/m?3.

BEXHERAP S AR R TR ORI R AR 4, 0 ) R E AR R A
[ 2R b T 3 K%t ER R 2R M

In response to the large amount of coke dust emitted by coke oven in the
process of coal loading and coke discharge, coal charging dust removal ground
station and coke discharge of the coke oven are set up respectively.

BRI AT BB B R AL =8 L i, A TS 2 R SR LA T Dy 3%
HUHI R RSO ER Ja 3 A A B o B SRR AR T, RIS [ M T B 2 R G0 HE RS

i XL [ s IS AT, JrSkoM B SR IRON 22 B AR TR TE N Tt 19
T QUIEA SR WIE R4 e 3E R Y = 2B (W12 ST £ =W N

After the coal charging car is located in the carbonization chamber where
coal is to be loaded, the flue gas hood of the coal charging car is used to collect
the dust escaping above the push-side coke oven door and guide it to the
sealed filters main pipeline of the coal loading belt. At the same time, the signal
is sent to the ground dust removal system. The fan runs from low speed to high
speed, and the flue gas from the stove head is inhaled from the flue gas removal
hood. After being purified by the pulse bag filter at the ground station through

the dust removal connection pipeline, it is discharged into the atmosphere

- 218 -



m kel (b3 ) RHEBRBHBIRAE

HUATAI YONGCHUANG (BEIJING) TECH. CO,, LTD.

through the chimney by the ventilation fan.

HEENL AL G, fEHEEEFTZ0PERT 30s mith i BR 2R R0 H LIRS, X
PUHIRIE 7] = AT ARG HEREATREATHIEAR, AR A B R e A A 2R A R
IR KRB T SN B AE AL B R B IR UEE SE 432 IR 0 2R
FARETE, BABERR SRR AT &, B FRADSRAFHEHAN
KA. HELNE, HERARGEZHE S, EXANE AR,

After the second alignment of the coke pusher, a signal is sent to the
ground dust removal system 30 seconds before the coke pusher rod is moved,
and the fan runs from low speed to high speed. Then push the coke pusher rod
to push the coke, and a large number of intermittent dust generated during coke
discharge is collected into the large suction hood of the coke stopper under the
action of the thermal buoyancy of the flue gas and dust and the fan. Through
the interface valve, the dust is introduced into the dust removal main pipeline,
sent into the regenerative heat exchanger for cooling and primary separation,
and then finally purified into the atmosphere by the bag filters. After the coke is
discharged, the ground dust removal system receives the signal, and the fan is
switched to low speed operation.

RE IR e il Ta i, SRR At . AR AR, . TR
[k 2 T S HE A s 2R MR FE <30mg/m.

After implementing the aforementioned pollution control measures, the
total dust emission concentrations from the Coal Charging Dust Removal
Ground Station, Coke Discharging Dust Removal Ground Station, and Dry
Coke Quenching Environmental Dust Removal Ground Station are <30mg/m3.

b) %&£ &4 Quenching System

THEEE R GHFBEI RS G BRI o 7= A G ) 32 B Gy T
RSP AR L AR TR P 2 SO T PSP XL PR T HEA T,
FESP R ERXUZL A . AR R AL

The main air pollutants emitted from the dry quenching coke system are
particulate matter. The main pollution sources generating these pollutants,
which are the coke charging port of the dry quenching furnace, the vent of the
top pre-storage chamber of the dry quenching furnace, the vent of the

circulating fan, the ash discharge port of the flat gate, the bottom double-slope
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chute of the dry quenching furnace, and the coke discharging drop point.

N TR R AR E AR A4, R BRI it

In order to control the smoke and dust emitted by the dry quenching device,
the following measures are taken in the design:

BRI Tl as e R Al TGO S A XHLE T (&IS58 72 AR Y
i 5 2R o e ARy S K BT, SNE R AN B AT PR IR AL BE
TR AR AR TR | FEERVRORE SR AL & ik B Bl R I A R AN B RIS A 35
NS BRI AR R S R RS, SRERHR MR T 110°C R A0E N k48 R 2R
a Al o BRZR S ISR Z KL 0 R 22 Ko HEFURT HH DB 229K 2 <30mg/Nm?2.,
IR RN JG TG P A R U T e i =, NP b 2R G 47 I i B 2 A
B, AR PR S 2 SR A R

The high-temperature flue gas containing flammable and explosive gases,
as well as sparks, generated at the coke charging port of the dry quenching
furnace top cover, the pre-venting port, and the post-circulating fan vent port
(standby bypass) is directed to the upper section of a regenerative cooler for
temperature reduction. The gas containing high-concentration coke dust from
the coke discharge chute and discharge drop points at the bottom of the dry
quenching furnace is introduced to the lower section of the regenerative cooler,
where it is mixed with the cooled flue gas. Subsequently, the flue gas with a
temperature below 110°C is sent to a pulse bag filter for purification. The
purified gas is then discharged into the atmosphere via a fan and chimney, with
the dust concentration at the chimney outlet not exceeding 30 mg/Nm?. The flue
gas generated at the post-circulating fan vent port, classified as high-sulfur flue
gas, is routed to the coke oven desulfurization system for desulfurization and
dust removal treatment before being emitted through the coke oven chimney.

R bR v e o S, RS A A B 2 b T ol R R R R IR R
<30mg/m3.

After taking the above pollution control measures, the total dust
concentration emitted by the dust removal ground station in the CDQ
environment is<30mg/m3.

NTEERERE, RHBEEE. BIRAMARE, R EESER

PNAREE N
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When repairing the CDQ unit, wet quenching is adopted. The top of the
tower is equipped with a dust catching device, which can reduce atmospheric
pollution during the quenching process.

6.4.2 k7K Waste Water

AR TREPIK AT 730 NP, BIA P HE K R AE R TS5 7K .

The wastewater from this project can be divided into two categories,
namely production drainage and domestic sewage.
6.4.2.1 JE/KHIKIE The Source of Wastewater

a) A HIK: RIETIEAKAN K S g a8 serb stk BrEbKabHK .
WG KEE, HoKBBROKIRESE T & A B s, i eirs
/b ;s Production drainage: sourced from circulating water system
wastewater and filter backwash water, desalination water station
wastewater, boiler wastewater, etc. The water quality contains less of
other pollutants except for a slight increase in water temperature and
a small amount of suspended solids;

b) AiEVEIK: FESRIETT W BARHAEDK, AiEEKERDN, —&E
CODcr.BODs. & %« & 1F 5575 ¥ . Domestic sewage: mainly comes
from the drainage of toilets in the factory. The amount of domestic
sewage is relatively small and generally contains CODCr BODS .
Pollutants such as ammonia nitrogen and suspended solids.

6.4.2.2 JK K # )AL E Control and Treatment Measures for
Wastewater

RITEEDRHHK RS, 2 RE KRS EEHK RS T Biikk
Wi, A£LE EFBRA T Ry Je i L 2EOR . i, xF T2 BEAR]
T6E G H 118 P2 70K DU SR BBURH 2 P Vi BERe Tt o o T80 180 A 77 PR 7K SR BT ¥ 23 ) S A
JEAT e /K B E A I 2, DU 15 7K B AR o SRR P ) S s BRAE R n

This project is equipped with a diversion drainage system, which is divided
into production drainage system and domestic drainage system. In order to
prevent water pollution, the process and facilities used in the project are of non
polluting or light polluting process, and corresponding treatment measures are
taken for the wastewater inevitably discharged from the process. The principle

of separating clean and dirty water is adopted for the discharged production
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wastewater, aiming to improve the reuse rate of water as much as possible and
reduce the external discharge of sewage. The control and governance
measures taken are as follows:

a) V57K Domestic Sewage

A TREATEGKFEESH CODer. BODs. ZE . BFWSERY, BHA
A AL B A T TS /K AL P 2 B A 3 e I

The domestic sewage in this project mainly contains pollutants such as
CODCr, BOD5, ammonia nitrogen, and suspended solids. After preliminary
treatment in a septic tank, it will be sent to a domestic sewage treatment facility
for further treatment before being discharged.

b) A r7HE/K Production Drainage

AP HOK EEEH CODL & RS R 1o 0 A BROK I L6 B it
LI

Production drainage mainly contains pollution factors such as COD and
ammonia nitrogen. The control and treatment measures for production
wastewater are as follows:

AN S e BN IR E Y oK, Ml T A BV R B L BB 4
MZ, Biikis gehh T K.

Floors are set up inside each workshop and device; Necessary anti-
seepage structural layers should be installed in sewage wells, trenches, pits,
and pipe trenches to prevent groundwater pollution.

6.4.3 [fl 1A% 74 Solid Waste

AR TRE P A W AR PR ) - NIRRT, A0S L

The solid waste generated in this project is mainly waste residue, which
includes the following types:

B BRA RGeS A AR AR A s ISR R G R R R A N
A A TSR A

The coal dust and coke dust recovered by each dust removal system; The
desulfurization waste ash recovered by the flue gas desulfurization system;

Domestic waste generated within the factory.
N T B Ak AR A& S e, X R R FE AT SR A, RN T . R
{OPGSEIEY T I
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In order to prevent pollution caused by solid waste, comprehensive
utilization of solid waste is carried out to turn waste into treasure. The measures

taken are as follows:

SEAHNE .

The dust collected by the dry coke quenching environmental dust removal
ground station is transported via scraper conveyors to ash storage silos for
temporary storage, and then periodically removed off-site after treatment by
dust humidifying mixers.

THAETZ . IRERAES TR A R TEER 5 N AEI Sy, /&
HBENCESSEFHENE AR AR, 2B &R R E Hshia.

The dust collected by the first and second dust collectors in the CDQ
process is collected and falls into the heat-resistant scraper conveyor. It then
enters the bucket elevator and is sent to a dedicated dust storage bin. After
being humidified by a humidification mixer, it is regularly transported by car.

FER R RR A2 R G0 M R BR A AR G R AR AR SR R 4 B R ARV LAz B R B
, BAIERHEILE ANE .

The dust collected by the dust collectors of the coke oven charging
dedusting system and coke pushing dedusting system is transported by a
scraper conveyor to an ash silo for storage, and then periodically removed and
transported externally after being humidified and mixed in a mixer.

M UBERR 2R 587 25 B BRI A S ER S IR AR 12, T ARl TR e 55 B k) E
WHME .

The desulfurization waste ash generated by the flue gas desulfurization
system is collected in the waste ash storage. It can be used as raw materials
for making bricks, concrete, etc. and is transported out regularly.

FATERIR B AR E RIRAE, R e IR E s BN G PE

Each household waste is first dumped into the designated garbage bin,
and then regularly transported by garbage trucks to the garbage factory for
unified treatment.

ZoR I RS, A TRE— M Db R R 72 ik B 2 (— Tl
PR IE FENEC AT PSR S G dilbniie) S HAB LR K
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After taking the above control measures, the disposal of general industrial
solid waste in this project can meet the requirements of the “Pollution Control
Standards for Storage and Landfill of General Industrial Solid Waste” and its
amendment.

6.4.4 75 Noise

A TTRE A W P O T U o o BEHR . e shA5a s 5 L B 7
DAL TR BRI B B ah 1 S R B B PR S, MR B
Bl PRBNF HRERNLAE EHL AR XL G AT . BR2R
RHL AR5 RHL AR R R IR P AN AR B b 22 4 IR TSR e
BUAAE . BHR O M SRR 2855 . —BHEO T, ERBOR A FIFE fEAT, &
2 R AR YR R KT 85dB(A).

The noise generated in this project is caused by mechanical impact, friction,
rotation and other movements, as well as aerodynamic noise caused by the
fluctuation of airflow or aerodynamic forces. The main sources of noise include:
crusher, vibrating screen, axial flow ventilation unit, air compressor, CDQ
circulating fan and circulating gas outlet, dust removal fan, desulfurization
induced draft fans, fluidized fans ,waste gas and waste heat boiler, safety valve
outlet pipe and turbine body of CDQ boiler, steam outlet and various pumps. In
general, before taking noise control measures, the intensity of each major noise
source is greater than 85dB (A).

A TR o) e 7 )97 ] 3 SR A o) e 7 5 o DT 5 75 A% R I A AR 5 5 ) 70
%, RATRRIEARE S & as, RS FRIR. RS M IR Bismnge s, SR
B WS AL SRR AR AL R A LR, DAAR M | A YRR I RER . K
BR8] F5 e 4

The control of noise in this project mainly adopts a combination of
controlling the noise source and isolating the transmission path of noise. Low
noise equipment is selected as much as possible, and noise is controlled from
the sound source through methods such as noise reduction, vibration isolation,
and vibration reduction; Adopting measures such as sound insulation,
absorption, and greening to reduce noise in the transmission path, in order to
control the impact of noise on the surrounding area of the factory boundary. The

control measures taken are as follows:
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a) iR Sound source control

FEN 2 LZEBOHRIRTSE T, R E Ik AR A RS i %

On the premise of meeting the process design requirements, try to choose
low-noise models of equipment.

BRAAML TEFA RN BT KL FARBL R R A AT AR R
P TS S W& W B P s

Silencers are installed on the exhaust pipes of dust removal fans,
circulating fans, desulfurization induced draft fans, fluidized fans , waste heat
boilers, and CDQ boilers.

N T B IEIRS) A W R TG Gy, TR RERIL R R JEFR AL &R A KL
B 51 AL B R S 5 2R 5 B SR b Btk SRR 1 FH iR i+ 55 B TE 1)

In order to prevent noise pollution caused by vibration, independent
foundations are set up for the crusher, circulating fan, each dust removal fan,
desulfurization induced draft fans, fluidized fans and pump to achieve vibration
reduction; Flexible connection method is adopted between the strong vibration
equipment and the pipeline.

b) (&% 12HVAFE Governance of transmission channels

B8 75« DI R P T S A 4, AN BER i B T = A A s kR A,
R R ESARE, a0 B AL, S ERARWML. TEHKIE . P R IR K
R FE RN

Sound insulation: In order to prevent the spread and propagation of noise,
the following equipment is installed in indoor and other building buildings for
sound insulation, and soundproof building materials are used, such as: crusher,
various dust removal fans, circulating water pump, steam turbine power
generation circulating water pump, steam turbine generator, etc.

W FFEEAEE L IR XML BB | KWL ALKl T A B S A
e R LG, SRR o it DA PR

Sound absorption: For equipment that generates high noise such as coke
removal devices, circulating fans, desulfurization induced draft fans, fluidized
fans and circulating gas pipelines, sound insulation measures should be taken

to reduce noise.
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A JRENE: 2] WESFIATE S, o0 REHIE . AT M S 4 1) e 7 o
55, AR BT AR W 7S B il AN T e R AR B A L
HREZE PN X o W omME YT ERMATE, R EH], LRI P SR A BE 5
M) o

Layout measures: In the overall layout of the factory, full consideration
should be given to the terrain, directionality of sound sources, and the strength
of workshop noise. The shielding and absorption effects of buildings, green
plants, etc. on noise should be utilized. The noise sources should be relatively
concentrated and as far away as possible from the office area. Arrange strong
noise sources separately and strictly control them to reduce their noise impact

on the external environment.

2R BB fE , AR AR PR B 75 i R KR PRI, % e A e 7 AR 1Y
e A B, [ XA SR R BT 2 (LT ARk AR RS HE RO v )
R 11 3 BhrrERME, HPE[H<65dB(A), #[A]<55dB(A).

After taking the above measures, the environmental noise intensity of this

$=4

project will be significantly reduced, and the noise generated by various high
noise equipment will be controlled. The noise at the factory boundary is
expected to meet the Class 3 standard limits in Table 1 of the "Factory
Enterprise Boundary Environmental Noise Emission Standards", which is <

65dB (A) during the day and < 55dB (A) at night.
6.5 Z{LiLE Greening Measures

AHER T PG %, RIPIAE. 2] X &S A R AR, femsk
WK, B IR, DRSS, SEALIANE, SRR E i RE
PRI 2 DR AP AR AR A i Bl 2 — .

Greening is beneficial to preventing pollution and protecting the
environment. Planting trees, flowers and grasses in various open areas of the
factory could improve the level of greening, purify air, adjust temperature,

reduce noise, beautify the environment, and improve the self-purification ability.

Therefore, it is one of the fundamental measures to protect the environment.

AR TREARAE ) X TR B AR SR AT S5 Gus i, £5G 28 JEHEIRU TS Gt ot
IR X S 2, RAEIE B SRR . T8 B SR 5 B BT S R T
Wi EK, G5 % Eait.
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This project selects suitable green plants based on the specific conditions
and pollution characteristics of the factory and the project, taking into account
the nature of the pollutants emitted and the regional climate conditions. And
consider the safety protection requirements of green plants, buildings, and

underground pipelines, and coordinate the green design.
6.6 A 85 HHLA A A B M ALF Environmental Management

Agencies and environmental Monitoring Agencies

AR TREIA B B U AN I LA i e B G — 2 HFRCE, SAEE I T
Ve A g — A

The environmental management organization and environmental
monitoring organization of this project are arranged and established by the
construction unit, and the environmental monitoring work is coordinated and
resolved by the construction unit.

a) AEEE MY MM E ZE % The main tasks of environmental

management agencies

PP PAT IR BE CRAPVERRANR AL, 2H 2351 8 AV eOA B A7 B PR S5 DR AP 48 BRI o
W, I EPAT: BE A S IR R R BT, 9 AN AL A B A 1)
IRET I, A A AR BT RS AR A B AN B 2% s HES RO RS (R (1 S i R
RN, HEOT AL RN HRELR I, 1R N R UK AU A
BT FIRFHIT R 22 R AT o

Strictly implement environmental protection regulations and standards,
organize the formulation and modification of environmental protection
management rules and regulations of the wunit, and supervise their
implementation; Develop and organize the implementation of environmental
protection plans and designs, lead and organize environmental monitoring of
the unit, and inspect the environmental protection facilities and equipment of
the unit; Promote and apply advanced technologies and experiences in
environmental protection, organize and carry out environmental protection
professional technical training, and improve the quality level of personnel;
Organize environmental research and academic exchanges within
organizations.

b) MMM FEAFESS The main tasks of environmental monitoring
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agencies

SRV | I8 0 b G e B B ) B A ), o AT AR
HUERT] T A0TSR AR IR OUANTS G 35 1 T B o A0 2 AT HR G O A B R 47
TERLS AT IR AN Y E AR . R, N ST S R A R T (A5
(EEEDINAP

Environmental monitoring of construction projects is an important
component of industrial pollution source supervision and management, and is
a means for national and industry management departments to understand and
grasp the status and trends of pollution discharge. Monitoring data is the basis
for implementing relevant environmental protection regulations, conducting
environmental management, and preventing and controlling pollution.
Therefore, it is necessary to establish and improve environmental monitoring
and management institutions for construction projects.

58 S I 2 Y I H HETS Y5 G e 5 45 & B SR 7 BOHEIROR v  20 Ar BT
TSI AR AR, D e Vo G DB Ta PR B Ak 4 s & 3AN BERAE R, IR R
A7 B ZRTE B T 71 AR TT TG e g i T A o

Regularly monitor whether the pollutants emitted by construction projects
comply with national and local emission standards; Analyze the variation
patterns of discharged pollutants to provide a basis for formulating pollution
prevention and control measures; Reasonably arrange sampling points and
strictly implement the analysis methods specified by the state; Responsible for

monitoring and reporting pollution accidents.

6.7 K¥{EH Investment Estimation
A TRENARTRETH , Hor Bl TR L) 5 TR 11.7%.
This project is an environmental and energy-saving project, with direct

investment in environmental protection accounting for approximately 11.7% of

the construction investment.
6.8 71} Proposal

MREEAT IS 3R 2 B %, SR fUE L2005 Gk M B LS B, DUKE B2
/D R i Aeing, BBIGEMM . SEnErHEK.

The pollution sources in the coking industry are numerous and complex,

and it is necessary to focus on the treatment and management of process
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pollution sources in order to significantly reduce the intensity of end point
pollution sources and achieve the goal of comprehensive utilization and
management.

X A5 B AR RN s AR 4 R PR 3, B30 TR B JF kA
BB IEF AR AR LFHCIRS N R . IR A N S, UR
A e R D LREE o AL, RNBE— B IGF IAEE BE S B AR, AR AR
PUSRAL o F KRR L IR AR TR X A5 ) S0

For coking and power engineering, it is necessary to strengthen
environmental management throughout the entire process, including
construction stage, trial production stage, normal production process,
environmental management, monitoring, and emergency measures under
abnormal and accident conditions, in order to minimize their impact. In addition,
we should further strengthen environmental management and coordination
work to ensure that environmental protection work is implemented effectively

and mitigate the impact on environment maximum.
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7 HEhR4E Work Safety

71 Ak 38 R B ZE kR #E Compilation Basis and Main
Standards
7.1.1 %4 Compilation basis

a)

b)

(rhE NRIEME 57 37%) (1994 4 7 H 6 H % )\m e E N RARER K2
WRBRASE /)RS UGB . 2018 412 A 29 HEE+ =84 E AR
RREHFERESFELRSWE ZIXEIE); Labor Law of the People's
Republic of China(Approved at the 8th meeting of the Standing
Committee of the 8th National People's Congress on July 5, 1994. The
Second Amendment of the Seventh Meeting of the Standing
Committee of the 13th National People's Congress on December 29,
2018);

(e N RILANE P R gk ) (1997 4212 H 29 H, & /)\maE AR
HRERSHZZRZHE Lkl . 2008 4 12 A 27 Hhte A
RAMEE A+ m R ANRRERSE FZAZHE ARSI EY,
[ 2009 4 5 A 1 Hifgjiti47); Law of the People's Republic of China
on Earthquake Prevention and Disaster Reduction(On December 29,
1997, it was passed at the 29th meeting of the Standing Committee of
the 8th National People's Congress. Revised and passed at the 6th
meeting of the Standing Committee of the 11th National People's
Congress of the People's Republic of China on December 27, 2008,
implemented from May 1, 2009);

(Pt N RS AE 22405 7=3k) (2021 4 6 A 10 H, #a NRILME
Fr=meE ARARRKSEFELASE kel TEd (eEA
RAR KT FE AR T (b NRILME 244775 BRED,
1202149 A 1 Hii47). Work Safety Law of the People's Republic
of China (On June 10, 2021, the 29th meeting of the Standing

Committee of the 13th National People's Congress of the People's
Republic of China passed the Decision of the Standing Committee of
the National People's Congress on Amending the Work Safety Law of
the People's Republic of China, implemented from September 1, 2021).
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7A2 KA EEbrE. MiE. MFE Main Standards, Specifications, and

Regulations

a)

b)

c)

d)

f)

¢)]

h)

)

k)

m)

n)

(PR ITIPT K HYE (2018 4FEAR)) (GB50016-2014); Code for fire
protection design of buildings(2018 edition)(GB50016-2014);

CREAL T TR W B kbR e ) (GB51428-2021); Standard for fire
protection design of coal chemical engineering(GB51428-2021);

CIRAE FER A3 e 25 B W 1T e ) (GB50058-2014); Code for design
of electrical installations in explosive atmospheres(GB50058-2014);

CIEBT R K B ke RGEHEARITE) (GB50974-2014); Code of design
on fire protection water supply and hydrant systems(GB50974-2014);

(K KASHLE Wi E) (GB50140-2005); Code for disign of
extinguisher distribution in buildings(GB50140-2005);

WP BT MIE) (GB50057-2010); Code for design protection
of structures against lightning(GB50057-2010);

(EEFPUR WP ME (2024 4FFR)) (GB/T50011-2010); Standard for
seismic design of buildings(2016 edition)(GB/T50011-2010);

Ry E BT YE ) (GB50191-2012); Design code for antiseismic
of special structures(GB50191-2012);

(TAE b S 7E) (GB50187-2012); Code for design of
general layout of industrial enterprises(GB50187-2012);

(W IEMH&IHHVE) (GBJ22-1987); Specifications for the design of
factory and mine roads(GBJ22-1987);

(AN~ N Bk TE BRI 2 FE) (GB4387-2008); Safety
regulation for railway and road transportation in plants of industrial
enterprises(GB4387-2008);

(kR AR E R 3HITE) (GB50116-2013); Code for design of
automatic fire alarm system(GB50116-2013);

b AL R AR AN 5 SRS AR BT AR dE) (GB/T 50493-
2019); Standard for design of combustible gas and toxic gas detection
and alarm for petrochemical industry(GB/T 50493-2019);

(HEEAL 24 ) (GB12710-2008); Safety code for the coking
plant(GB12710-2008);
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0) (TR EZ M) (AQ7013-2018); Safety regulations for Coke Dry
Quenchi(AQ7013-2018);

p) (AErEidfEze s TAZER AN (GB/T12801-2008); General principles
for the requirements of safety and health in production
process(GB/T12801-2008);

q) (AErksgaseTAER TR (GB5083-1999); General rules for
designing the production facilities in accordance with safety and health
requirements(GB5083-1999);

r (e E AR AR (TSG 21-2016); Supervision
Regulation on Safety Technology for Stationary Pressure Vessel(TSG
21-2016);

s)  (HAY A HRIFE) (TSG11-2020); Regulation on Safety Technology
for Boiler(TSG11-2020);

) (O TE R EEAPU AR 755 M % 2 kn il )(GB7231-2003); Basic
indentification colors and code indications and safety sign for industrial
pipelines(GB7231-2003);

u) (Z4fa) (GB2893-2008); Safety colours(GB2893-2008);

V) (AebnE R HAE R S0) (GB2894-2008) Safety signs and guideline
for the use(GB2894-2008).

7.2 FUHLIXARAE ) H ARG R 3R X EZE P ufh i Natural Hazard
Factors and Main Prevention Measures in the Construction Area
7.2.1 B4R fE¥E N &K Natural Hazard Factors

B X AR B G H Oy H R G FH R R A aH AR, E b= |

AR, Fili, FHRG BE. UK. KREEARRIR.
The main hazards in the construction area are the hazards and adverse

effects caused by natural hazards, including earthquakes, unfavorable geology,

lightning strikes, summer heat, rainstorm, floods, gales and other natural factors.
a) HizE Earthquake
R — MR A ERBEAMERI M BARBLG, — B RAEMRESERE ()
PRBN . PR IRV BUANME, 3T g R K R B BREM N R AT .

Earthquake is a natural phenomenon that can cause significant damage.
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Once an earthquake occurs, it can cause buildings to shake, collapse, and

flammable media to leak out, leading to fires, explosions, and casualties.

b) AR M7 Adverse geology

AN RHBFON IR BRI E AR, EEEmA R %4,

Adverse geology has a significant destructive effect on buildings, even
affecting personnel safety.

c) il Lightning strike

T BRI B IR B, IF Al BE R BUCR MR EfE R s i) kA, F ol
ML AN, AR fa] 2 .

Lightning strikes can damage buildings and equipment, and may lead to

the occurrence of fire and explosion hazards. The likelihood of their occurrence

is small, and their duration of action is brief.

d) S Air temperature

MNRE Fid B IR, ISR B — e e E, &7 A AN ET IR,
AR FmeRETE,

The human body has the most suitable ambient temperature. When the
ambient temperature exceeds a certain range, discomfort may occur, and
excessive temperature can lead to heatstroke.

e) Hfth Other

TR WM RIS T 224, HAFRVEE R, [HERKISAZ: W
B, A, (HHXT N FE RN RRE AT (KD S Es
WEGERGE, FEE (W) S R& R, g KL EH.

There are not big possibilities for the occurrence of Rainstorm, flood and
gale that threaten the safety of plant; The waterlogging immersion equipment
can affect production, but its harm to people is relatively small. Strong winds
may cause harm to buildings or high equipment, leading to their collapse and
causing other accidents.

B2, BREERRIAAEREARATE R, & HRIEEE, AR
FHRLFE I, AR N 2 & i 35 A 2k

In short, the occurrence of natural hazards is basically inevitable and
naturally formed, but corresponding measures can be taken to reduce injuries

and losses to personnel and equipment.
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7.2.2 E VU e Main Preventive Measures

a) PuE Anti-seismic

RSB, RBIAT CREFPURRIFRME) 1 CRRYIPURE BT )
SE[E K BATI BT BRvte SRR AT H B A VST R I R e

In architectural design, seismic action calculations are carried out and
seismic measures are taken in accordance with current national and industry

norms, standards, and regulations such as the “Code for Seismic Design of

Buildings” and the “Code for Seismic Design of Structures”.

BEARAARN . TR UL A 2 A I JRE B 47 %

Large equipment such as waste heat boilers, dry quenching boilers, and
steam turbines seismic protection levels requirements shall be issued during
equipment procurement.

FE TRV, B QRN AL B, B T8 R M . B PUR
S A A it -

During the design of process equipment, reinforcement of relevant base,
flexible connection method of pipelines, and anti-seismic stand shall be taken

into account.

FEHR BT, AR SRIETT T, FPUREREE THUE L, PiibA sz

In electrical design, the transformer rollers are removed and fixed on the

track according to seismic requirements to prevent damage to the transformer.
b) ANK i Adverse geology
N T By L BGEE Sp AS RFON E SIHBR , RTINS X
B AR T T AT KA T, NG E R BT I
In order to prevent or avoid the damage of unfavorable geology to buildings,
site bearing, deformation and stability calculation shall be taken into account
during architecture design that follows relevant specifications and codes.

c) PBii Lightning protection

TEH KRS 10 KA AREAC AN AR AL 3 2 40 55 28 = 25005 T @ 5V 2 2R Al
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W E TR, BRG] T &M B I — AN KT 30Q; ECE . KU ERITE
SRR U N B4 B 5 e it

For the third type of lightning protection buildings such as coke oven coal
towers, chimneys, dry quenching devices, flue gas desulfurization device,
steam turbine power stations (including deoxygenation), circulating water pump
stations, coal processing and coke processing systems above 10 meters,
lightning protection belts are mainly used to prevent direct lightning strikes. The
impulse grounding resistance of each down conductor is generally not greater
than 30Q; Take corresponding lightning protection measures for the vent pipe
and wind cap according to the specifications.

XTI« TR FRERIE UGS 5 IR ) R R R A (ML
B BiEEE, 51 NS TR, R A S B PR AT R, FL A
KT 18m, BRG] NR Bt A A KT 10Q; B 75 LB R4 Tt 9 30
YN B ek TE AL R A e ) i 5 28 B L o 7 et ke B O AR A AR
PR E

For the second type of lightning protection buildings such as the crusher
room, coke screening building, and coke transfer station, lightning protection
strips (independent needles) are mainly used to prevent direct lightning strikes.
There should be no less than two down conductors arranged evenly or
symmetrically around the building, with a spacing of no more than 18m. The
impact grounding resistance of each down conductor should not exceed 10 Q;
The measure to prevent lightning induction is to connect the main metal objects
such as equipment pipeline structures inside the building to the nearest
grounding device for direct lightning protection or the protective grounding
device for electrical equipment.

TSR K 5 S B IR 858 Ay 7 L B 8 U1, J8 1 P AN B A e e e 2
B 55 R B AL, T S N B B i R R AR AR S e 2
Ho

The design of anti-static grounding in explosive and fire hazardous
environments, which belongs to the shared use of anti-static grounding devices
and lightning protection grounding devices for outdoor devices. For anti-static

grounding of equipment inside buildings, electrical protective grounding devices
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are used.

e FEL 2 B R PR DR 37 2 DA L oy SR id v

Surge protectors are used at all levels of the distribution equipment to
prevent induced lightning and overvoltage during operation.

d) PBii#& Heatstroke prevention

N T i, AR A BCR AL B SR I XIS 55 75 I R BT XL <
FETNREE B 2365, RETHEREE, H#rExE.

In order to prevent heatstroke, measures such as axial fans and natural
ventilation caps are installed in the production plant for ventilation and air
exchange; Install air conditioning and other devices for ventilation and air
exchange in worker lounges, operation rooms, control rooms, etc.

e) H'& Other

N T BIEAET, MR RK, BRPUK, SRBE TR, oA E
I BRI HEK . HE BT I

Proper drainage measures for water and waterlogging is designed based
on the site terrain to prevent waterlogging and rain from damaging equipment

and plant.

QDN /NI & a5 47 AN MBS RS gt N = R i i SR PS DN R <]
REXTEE () MBS BEIERIETE, S8 (W) Y siE s EE, A
G EH .

During the design and construction process of buildings and equipment,
appropriate wind loads should be considered to avoid the possibility of damage
caused by strong winds, which may lead to the collapse of buildings or

equipment and cause other accidents.

7.3 ApEd R G T R R M 3 BB a4 i Main Hazard Factors

and Prevention Measures in the Production Process

7.3.1 4775 3 B G # K & Main Hazards in the Production Process
RTEASEREPREEER . BERRA: PEMEE. LK. kw2

AT R0 UG R Al ARSI mALEAR . BE.

FoAthA) 55

The main hazards in the production process including toxic matters and
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suffocation, fire, leakage, object strikes, vehicle injury, mechanical injury, lifting

injury, electric shock, drowning, scalding, falling, explosion, and other injuries.
xR T AREFERNRRABERER

Table 7 1 Possible Hazardous and Harmful Factors

HEA

Device Name

A HE AR S R Y
1 FERR

Hazard factors that may

PR R AL

Cause of Possible Locations

I

Coal preparation

cause danger
B, KR HUREIE . A
Dust, fire, mechanical injury,

WA FNENL. FLisuh. ML Belt
conveyor, transfer station, crusher

noise
KR BIE. R B,
MR SR MU R
HE. =AY Fire,

AP, B HEEENL. BAEENL. ARl
MR T SRL. b
%, #FH#HL Coke oven,charging car,

water. Process
& fire water
pump station

2 C(fiﬁﬁg explosion, poisoning, dust, |coke pusher, coke guide, coke bucket
noise, high temperature, car, quenching coke car, CDQ
mechanical injury, lifting |chamber, feeder, electric locomotive,

injury, falling crane
WRERS KR, i A, BAE. EERE. BEE. FiiiRRAiiE,
Wet quenching | i HLW{%GE Fire,  [ByEEUTIEIE Quenching pump room.

3 system poisoning, dust, noise, [quenching tower. Baffled plate dust
high temperature, removal device . Powder coke
mechanical injury sedimentation tank

KA, R B AR ARG TR AL R
ARG |miR. W% %05 Fire, AL, BSEHNL. WA Waste gas
4 |thermodynamic| poisoning, dust, noise, high |waste heat boiler. CDQ boiler. steam
system temperature, mechanical turbine. generator. air compressor.
injury, deep cold Liquid nitrogen machine
FEAb KRS A, WL B | G, raUmiENL. JR3hTi Coke
5 Coke = Fire, dust, noise, wharf. belt conveyor. vibrating
processing mechanical injury screen
TR KSR R
FEE B KR s
pump!ng Stétlon um;s MW%%‘ EE@%‘ KEE . K, EEK% Pump . pool
6 | for circulating #7585 Noise, mechanical

injury, lifting injury, drowning

. lifting rig
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CIR: YR [N 540
e FHEAR A HERER FEAE AL
No. | Device Name Hazard factors that may Cause of Possible Locations

cause danger

Brars MR R MU KRS ML KR HIE . B

TR S 72 2 o
R W OERE . B
7 g Dust, noise, high Ash conveying system, fans, water

desulfurization

devi temperature, mechanical pumps, flue, desulfurization tower,
evice

injury, lifting injury, falling dust collector

a) ‘K%, FEYE Fire and Explosion

KR FE— MR, MBI AR, S R, KR FHHREE
DR ONIPN AV P 5

Fire is a burning phenomenon, and when it is out of control, it forms a fire
accident, which can cause significant personnel casualties and property
damage.

Yo e A= A AN Y3 S A W ORI O, I AE RIS [8] AR SOR B RE B I R
MROBRLE o BENE G BRI N S0 T KW P4 2k

The phenomenon where the speed of material change rapidly increases
and releases a large amount of energy in an extremely short period of time is
called an explosion. Explosions can also cause significant casualties and
property damage.

b) Hth 4= ¥k Other accidents and incidents

Wik T EWE . IS BEGE. fld. . R, &K
SGEHHIIR NEIE R E, P E AIE R T e AR RS
i 5y A i A B . S A N B R

Accidents/Incidents such as object strikes, vehicle injuries, mechanical
injuries, lifting injuries, electric shocks, drowning, scalding, and falling can all
cause harm to the human body, and in severe cases, can result in casualties.
For example, around the operation table, coal loading and coke discharge are

prone to personal accidents such as falling, scalding, etc.
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[ 7 as WS o & s s ik, e NS 2 4.

Accidents involving pressure vessels can easily cause equipment damage
and endanger personal safety.

JE T 5 G B BB AIR, B RN F DA,

Corrosion can easily cause damage to pipeline equipment and endanger
personal safety.

(R FHGEm L, RIS, ERAHFWINE, RS 74,

Power outage accidents affect production and even damage equipment,
causing harmful substances to escape and endangering personal safety.
7.3.2 EEFVuts it Main Preventive Measures

a) A #S4KPIIE Toxic gas prevention and control

PrRAEZela]: ARpPbr ITHEERES . T & A i) 6 B m RIS B0 iRt XL
S HERR TAE XA F A M. TRPHEER S E i EF 508X, DR CO %A E
AR, BERYEE N RIS

Coking workshop: The coke oven door repair station, furnace top end
platform, and intermediate platform are equipped with efficient and low-noise
mobile axial flow fans to timely eliminate harmful gases in the working area.
Emergency ventilation is installed in the basement of the CDQ furnace grate
coke to eliminate harmful gases such as CO and improve the operating
environment for maintenance personnel.

AR s B Al AP LEEAT HURGE KULAHEER R I R A E UK

Axial flow fans are installed in the public auxiliary facility factory for
mechanical ventilation to eliminate waste heat, residual humidity, and harmful
gases.

KRG, FRAR T TAEXCA UK, oG% 1 TAE N 8RR 5.

After taking the above measures, the concentration of harmful gases in the
work area was reduced and the operating environment for workers was
improved.

AR B B AR IR B R G B, FR R B B W B A R X
G EA SR

The combustible and toxic gas detection and alarm system is

independently set up, and the indicator alarm equipment is set in the centralized
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control room of the coking area.

FETJE A5 B S5 ) R 25 UM AT e ke A 26 B R PR e e L ] e A AR
BRI, A B R E DS

Fixed gas detection alarm detectors shall be installed in devices and units
where combustible/toxic gases may leak, such as CDQ equipment ,and sound
and light alarms shall be installed on site.

b) PBi-k. Bt Fire and explosion prevention

ST AT B R U AR AL A T2 ORISR b, IR A @IS fa T B L 24
PA GREEM il TAEER, T A PS5 2R AT [ An &

The principle of plain layout is to reserve development land and other
requirements based on the requirements of transportation, fire protection,

safety, hygiene, comprehensive pipeline network, and construction, while

meeting the production process requirements.

FE L2, GBI 227 R P U R D B, (TR A A2k
JETAR T IENE IR, P AR SRR b5 3 N B S H A REE &, (A
PR AR B FEAR T R IR o BRAREAT R B i F UE R, R HUT i A %
HuE I, CABTIEEF R GIEKR . ERRA g FHK R E R B, 7T DLk
B/ I R K o

In process design, mechanical dust removal devices are installed in places
where explosive dust is generated, so that the concentration of explosive dust
is much lower than its lower explosive limit. Corresponding ventilation and
exhaust devices are installed in the factory rooms where explosive gas is
generated, so that the concentration of explosive gas is lower than its limit. The
dust collector bag adopts anti-static filter material and adopts anti-static
grounding measures to prevent static electricity from causing fires. Installing
safety explosion relief devices in dust collectors and flame arresters can

prevent or reduce losses caused by accidents.

RIIR A R G BB Z AR BT SE R BB ], X R Gtis T R e st it
W AR S AT W, AR T I 45 RER B i . RBIUS shBUsHLAE 5 i,
CATI S R A

Reliable interlocking control is adopted between the various equipment of

the large-scale dust removal system to monitor the working parameters of key
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equipment during system operation. Based on the monitoring results, measures
such as sound and light alarm, interlocking start or stop are taken to prevent
accidents from occurring.

AR TREW B IR E R GE . Fe T JCORARE A 2% S H B BR8] 4 1 &
FEERIEN . RGN 2 G XKEJCRIEESI 8, WEAAIRR ARG AR T
BEPEE N

This project is equipped with a centralized fire alarm system. The
centralized fire alarm controller and fire linkage controller are installed in the
control room. There are two local fire alarm controllers under the system, which
are installed in the steam turbine power station, substation or duty room.

FERVTE . AT MR TR S5 R GRS P BB RO L JBGHR CR R 2%
TENREAZH S OGBS o KRR ek ik A e A 2

Installing smoke and temperature fire detectors, manual alarm buttons,
and audible and visual alarms in areas with fire hazards such as electrical
rooms, substations, and cabinet rooms. The fire alarm equipment adopts an
intelligent bus system.

FERGIZ o J 3 AR e B 4 N R RGO R IR 2% « I 2 57K R G B ED -

Installing cable type linear temperature fire detectors at transfer stations
and corridors. And participate in the fire linkage of the water curtain system.

AT XA R E | B SO 2 B R e, A SUVEA S U A
e Ak B B A B TE BVE R AT S 1 . B R R TE TR BE 100 K
et W T 2B K 28 X AR K& AEE/NT 100mm B)-FATE 8 REFF 20m #5
PR

This project implements anti-static grounding for plant,equipment,and
pipelines, which does not allow any metal equipment or components that are
insulated from the ground. Ensure proper bridging at the flange connection of
the pipeline. For longer pipelines, grounding shall be provided at intervals of
100 meters. Cross connect the beginning, end, intersection, and parallel

pipelines with a spacing of less than 100mm every 20 meters and ground them.

ARTARETAREM, CRAP M B d . By e f st S s, St Bl
BELEL AR 3 e /N BELAEL B E

The grounding, protective grounding, lightning protection grounding, and
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anti-static grounding of this project share a common grounding network, The
grounding resistance value is determined based on the minimum resistance
value.

TE RN I SE 6 37 BT 7™ et 42 A 455 1) £ 86 288 1) 5 [X 4 e B8R 2 ) L 8 2
AT H

Strictly configuring corresponding electrical equipment and lighting fixtures
according to the hazardous categories or areas of the environment in areas
with explosion and fire hazards.

IREC R Rl = NI ke = At B ke s R iEbLE L TR AR
TBFRIEER . VURE i L A A [ B v KT B K K R

The turbine power station is equipped with exposed indoor fire hydrants;
above-ground fire hydrants are installed outdoors; facilities such as the crusher
room, coke screening building, coke conveyor gallery, and turbine power station
are all provided with fire extinguishers in accordance with Chinese standard
requirements.

c) BiiltiFH i Leakage prevention measures

P, AETRRWE — IR ARG Z B PR — IR BRB A 5 TR 2 R E T i sb
e, NHUE R TARE B ERBCE 72 AMRIRAME RS, By kPR A 5
FRIAE 205 38 AR A AT

The CDQ device is a large-scale heat exchange system. In order to prevent
leakage caused by temperature changes in the circulating gas system, high-
temperature compensators are installed between the CDQ furnace and the
primary dust collector, as well as between the primary dust collector and the
CDQ boiler. Multiple low-temperature compensators are also installed on the
circulating gas pipeline after the fan to prevent leakage of the circulating gas
caused by temperature changes.

FARVE L. E4/KEL. SR ARV 2 IR PRIV S R 1
FRVEEESRBEATE BN A7 70 M7, B3 11 ey i o T T PR 6 0 T 77 488 R o 38 57
BRI, Pk s E M

The main steam pipeline, main water supply pipeline, high-temperature

reheated steam pipeline, and low-temperature reheated steam pipeline shall
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undergo pipeline stress analysis according to corresponding specifications to
prevent cracking, fatigue, collapse, and other phenomena caused by increased
pipeline stress in high-temperature and high-pressure pipelines, and to prevent
pipeline leakage.

d) B NS R 241 it Safety measures for pressure pipelines

and pressure vessels

AT VEBERBT &R S EE” KA RXME, WA EOR
B T TER 2 4ia AT . BT -

The design and manufacturing of pressure pipelines in this project comply
with the relevant regulations of "pressure pipelines"”, fundamentally ensuring
the safe operation of pressure pipelines. The specific measures are as follows:

1) IEWRIEFEE SV ETEM B, SR R SRR B TE S A
PR 3% K 1 TE L E 31T 43 2% ;  Correct selection of pressure
pipeline materials, fittings, and valves; Reasonably set up
pressure pipeline supports and hangers. Strictly classified
according to the regulations of pressure pipelines;

2) MFUNS GRO MHMEIZES, Wit e, DURIEE )15 4%
[f)22 4=, Pressure vessels with gas (vapor) phase as the medium
are designed with safety valves to ensure the safety of the
pressure vessels;

3) HRE AN EIE, MR AN B EE SR
B SUEAHIER, ) as L2z Bt R R4 11X L8 1 ) e
Pressure pipelines for transporting gas media, such as
compressed air, steam, nitrogen, etc., are always connected to
related equipment, and safety facilities on pressure vessels
protect these pressure pipelines;

4) TERAERIEATSE NIRRT B Eh I R, IR E 5
%, Strictly control operating parameters, automatically monitor
and control pressure and temperature, and automatically alarm
when exceeding limits;

5) MR FRAZAR, DIRIEZ2ERIE; Pressure vessel

storage tanks are equipped with safety valves to ensure safe
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operation;

6) I E A PRSI AR RO, WIRLRE 0 VRS I R 5
DA K 22 At R 5, Wize 4. T4, Pressure vessels are
equipped with various detection and alarm facilities, such as
temperature, pressure, and liquid level detection facilities, as well
as safety relief facilities, such as safety valves and control valves.

e) HLS 2z 415t Electrical safety measures

RITARERI o GfarJ& T — gy, R s s XU f . B ml it
B e AT B ) 100%.

Most of the loads in this project belong to the first and second grade loads,
so the power supply is a duplicate supply. Each loop can bear 100% of its own
load.

WA RN fE R IR 5T i g 206 B T VE ) B RE , # IR S 6 DX A ) 23 X
£ 2 XERAEVE RIS T R e R o A 2 DO AR A B a0 P PR A
R 2 R B SR o 22 DX E IR AR PR Ry AR B Y i B AT A

According to the "Design Specification for Electrical Equipment in
Explosive Hazardous Environments", explosion-proof electrical equipment is
selected in Zone 2 explosive gas environments according to the zoning of
explosive hazardous areas. Select explosion-proof or increased safety
electrical equipment in explosive gas environments in Zone 2. Dust explosion-
proof electrical equipment and lighting fixtures are selected for explosive dust
environments in Zone 22.

N T B el SR EOT RUE R B 22 45, BRER IS A2k =i > 3.5m . 4Bk Fa 1 il 2k
I <<3.5m WL AR M AL K 2 A B E R A AENL S W HOT R A
Bt WA Fa 3 LA N AZ R R E B R 2k (PE £ BifR i P PEL

(PEN £) 4, A& B i BN Ry E .

In order to prevent electric shock accidents and ensure maintenance safety,
the height of the exposed sliding contact wire is greater than 3.5m. Install safety
nets when the height of the exposed sliding contact line is less than 3.5m;
Equipment operated in two or more locations shall be equipped with accident
switches at the machine side; The exposed conductive parts of electrical

equipment should be grounded through protective wires (PE wires) or
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protective neutral wires (PEN wires) according to the system grounding form.
Some equipment may be equipped with leakage protection devices if necessary.

FERLUEE L T IE R J PRI () S5 A YO N S B B, B et ) ) L 2 R
W R YV 19 L ) T 8 L T 5 R

Emergency illumination shall be installed in electrical rooms, underground
corridors, enclosed stairwells, etc. The emergency illumination power supply for
fire protection facilities and structures shall be introduced from the dedicated
power supply circuit set up by the fire department.

FEPHUBOEATAT . BA55, SRRy bRl e B, = R AMIS T 2242k
B, AL B WERREE . HEAENLZ A R A E, A L AR
Hh

The coke oven machinery is equipped with running lights and bell signals,
and each sliding contact line is equipped with anti electric shock warning signs,
with a height not lower than the safe distance. Interlocking control devices are
installed between the coke blocking machine, electric locomotive, charging car,
and coke pusher to prevent red coke from falling to the ground.

FT A B s AL s EFHORBUE R E, JFAOL. EmfE 5.

All belt conveyors in production sites are equipped with accident
interlocking parking devices and light and sound signals.

R IS R GRS LR E I E) R S HURNE SR E, FHRBUERHR
IRCA Tt , o7 b WA A R I ot

The coal preparation, coke transportation and other systems are equipped
with a start warning signal device that can emit an audio signal before starting,
and interlocking measures for reverse material flow are taken to prevent
material pressure during fault shutdown.

FYRENLBCAT IR, B R KA D B Sh i s BB, IR B BENL AT A R AR
BRam. B FERC AL A RSB, 42 TR IRBUE S, JRRCE MR
MWes. LEMAZNEARE., Wik, BoURERE ., iRt Es.

The crusher is equipped with an ammeter, a voltmeter, and an automatic
power off interlock for the trolley, and an electromagnetic iron remover is
installed in front of the crusher. Coal and coke belt conveyors and related

facilities are centrally interlocked and controlled according to process
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requirements, and are equipped with deviation detectors, automatic cleaning
devices for the head and tail, backstops, emergency stop devices, longitudinal
tearing devices, etc.

N T B Ak A e, R B A T LR 0 N 4% R G R Gl L fR
2 (PE Z0) #iith, AU »bEZm BB R HE R

In order to prevent electric shock accidents, the exposed conductive parts
of electrical equipment should be grounded through protective wires (PE wires)
according to the system grounding form, and some equipment may be
equipped with leakage protection if necessary.

Xf R TSR S B BT AP e it AR TR A T FEUGE S LA U o TR A

Protective measures against electromagnetic radiation: Transformers,
distribution screens, etc. are placed in separate rooms.

RIRFREEYR N, PR IR € THIE L, BB RER 2.

Remove the transformer roller and fix it on the track according to seismic
requirements to avoid damage to the transformer.

ARTRERGM R T i HBCR B KRR B RHEEAT B

The cable tray passes through walls and floors, which sealed with fireproof
partitions and blocking materials.

f) ARG %4 Safety Measures of Control system

N T PREEAE PR ) RGN FAL 22 4, ORI BT 5 BRSOk
UEFEH] RGN ENRGUESHEAT, I R Gt i s LATR: v 3 i R
KBUH N 22 it , A T2 2 A Rk AT .

In order to ensure the safety of the production process control system and
computer, ensure the smooth implementation of the control plan, and ensure
the continuous operation of the control system and computer system, the
principle of prevention is followed in the design of the control system, and
corresponding safety measures are taken to ensure the safe and effective

production of the process.

b 2R, REE KR, SRR EANE R EES: NP LR
I 283 AR LA IR, FR A N BB R G A s L e e A i
G Rgsgm, Ao g R a5k A UPS i, Shfg izl R4
BATH, RELZRAEESIERIZT, s Zer ATk f20) DCS i,
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BE XA R AR I ] R GE R I TUAR (B TR H| RS RC &, H bzl a5
HJEA R OTCAR (A& BB, i s M E HAKr, K R 2 4
B RS A 6 RS A B TIRES AL 2R .

Reduce safety hazards, improve management level, and concentrate the
setting and management of control rooms as much as possible; To prevent
damage to control equipment caused by current overload, a system safety
grounding is installed in the control room; To prevent the impact of power supply
failures on the production process control system, UPS power supply is used
for all production process control level systems; To improve the operational
efficiency of the control system and ensure the continuous and normal
operation of the process flow, reliable DCS products are used for the basic
control level, and redundant (or hot standby) control system configurations are
used for the control systems of the main production process. The controller,
power supply, and network card are configured in a redundant (hot standby)
configuration; To improve the management level of control equipment and
timely detect safety hazards, the monitoring level monitors, diagnoses, and
alarms the status of all control system equipment.

THRENU R BUE N KB« Bk BimEs. By B S fa it

Corresponding measures such as lightning protection, anti-static, anti virus,
and anti hacker should be taken for computer networks.

g) @Y% 41 Safety measures for buildings and structures

VEHH R R BT TR N, BRINAS S WRI, X BT ST K K,
BIEMRRIER] . B WG BB IAT RSB KR AT .

The principle of "prevention first, combined with fire prevention" should be
implemented in the design, and the fire prevention requirements for all buildings,
including material selection, layout, construction, evacuation, etc., should be
implemented in accordance with the current building design fire prevention
standards.

RS AR s B RV SRR 2 XIS, S5 st i vy = A B T
0.6m; HeEHAEZENIEZEANT 0.3m,

When the electrical room is adjacent to Zone 2 of an explosive gas

environment that is heavier than air, the indoor ground should be 0.6m higher
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than the outdoor ground; The height difference between indoor and outdoor in
other electrical rooms shall not be less than 0.3m.

h) HAthz 4% Other safety measures

T B eSS 5 S BTSSR R A, AT TR B s ab il iE Y &
B AR B BB E L E ) 2 e B 9l KRR E R AR
BRI A, 23 AL S A M 22 4 A .

In order to prevent mechanical injuries and falling accidents, safety railings
are installed on ladders, platforms, and high-altitude passages in the production
site; Necessary safety nets and covers should be installed on the movable parts
of the equipment; Install cover plates for trenches and water wells; Safety
fences shall be installed at dangerous lifting openings, installation ovens, etc.

bRy PRSI 1% E S E BB AR BRI

Safety marking and sign design: Setting up signboard and warning signs
in accordance with relevant national regulations.

i) & R & N & F B Stand-by measures and emergency measures

AR TTRRAE 5y AR U AR 7 1 B v R L ) S S R B0, I s
WA WIBAEB R L B FE Bk, B R AR SR A
SN S

This project will install corresponding emergency illumination facilities in
production areas prone to accidents, and it is recommended to install necessary
dust and gas masks, protective gloves, protective clothing, gas masks,
respirators, first aid drugs and equipment, and other emergency equipment.

H Bz H RGO EAN T2 E

The automatic control system is equipped with corresponding manual
devices.

FEA B A BRI Z A AT, HFRATHRIRIE .

The main production plant is planned to have two or more safety entrances
and exits, and corresponding regulations will be implemented.

i [71) 58 A 3 E e F R S B .

Install a start button for emergency ventilation in the main outdoor passage.

7.4 FEE e B Establishment of Work Safety Institutions
AKTRENGRA R E, 5% B AR g — 24k, NMiKE
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BT 2 2GRN LR 28PN G, 22E M amfsie)] Ieel
A TAE, Jseit4) BRI RAMRAA R N AT 224 DA RTRI BRI Z0E , #EAT
HH 2 A mR R B AL, R 2 4 A P B B B AT IR 0L, e IR ) i %
2 TAERHATRE AT, PRUE& T0 22 4 B0 P 1 A0, 2H 2320 il A B PR Sl 2 T
FOFEMBTE S, RAEFHUS K AEHEIE ks,

This project is a hazardous chemical production facility, and the labor
safety protection organization is arranged by the company. A dedicated safety
management organization and dedicated safety management personnel should
be established. The safety management organization is fully responsible for the
safety and health work of the entire factory, providing training and education on
safety and health knowledge to all employees and external personnel,
promoting daily safety knowledge, supervising and inspecting the
implementation of safety production management systems, regularly inspecting
the safety work of the entire factory, ensuring the normal use of various safety
facilities, organizing the preparation of the unit's accident emergency plan and

conducting regular drills, and promptly handling and reporting accidents.
7.5 HHEALE Investment Estimation
RTREEEN T 578 2 w4 5 TREERR TR 9.97%.
The investment directly spent on work safety accounts for approximately

9.97% of the construction investment.
7.6 THHIE R IRCE Expected Result

AR TRERIT 2 P i im0 R GA RER, ol LA
TP A P KT e — RS OL T AT AR S R BE . KR MRS 2% SR G R S
KA, — B, BIAT SRR LA 2% F AT N, S i, S HGE B A 4 2k 9D
P E AR .

The work safety protection measures taken in this project can meets
various safety design requirements and reach good safe production level.
Under normal circumstances, the measures can effectively prevent poisoning,
fire, explosion and other dangerous incidence from occurring; on the other hand,

when incidence occurred, spare and emergency measures will be taken to

minimize damages caused by the incidence.
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7.7 #i Proposal

AT AR TR RSO, DRI A A 3t 0 A 22 4 e i, 80 8 0 S 1) A Tt
LA RFE. BRI, AR SaITliRE S, s, Uit
A& XAFAV A ] BEIE A A T A .

Given by the large scale of this project, special attention should be paid on
safety issues during the construction period, and necessary facilities and
maintenance, daily testing, and inspection personnel should be deployed.
Coordinate and cooperate with various departments, strengthen management,
to reduce the potential harmful effects caused by cross operations.

W TR A, AF Nty 22 S B 5P TR, JUHE R
N APV I R 2408 TAR, e TARRRISEAt. Ak, EFHmnm#
GVt S s I AEE R 4B, TS RIEIE I, W62 B LI RIS T IRES RN A
i

It is recommended that after the project is put into operation, the company
should further focus on safety management and coordination work, especially
strengthen the vocational technical training and safety education of operators,
so as to ensure the implementation of safety work. In addition, it is necessary
to strengthen the maintenance and repair of safety facilities and equipment, so

that they can play a full role and always in top performance.
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8 HRJl B4 Occupational Health
8.1 Zm | & 35 M X F ) L J& Compilation Basis and Adopted

Specifications
8.1.1 Z il Hk#i Compilation Basis

a)

b)

(R N RIEFE LR BT 765D (2001 4F 10 A 27 HEE UREE AR
HRERSHEFZRZE RS BGET . 2018 412 4 29 HH+=
JEEE NRERLFSZAZECRSVEE N IREBIL;
Occupational Disease Prevention and Control Law of the People's
Republic of China (Approved at the 24th meeting of the Standing
Committee of the 9th National People's Congress on October 27, 2001.
The Fourth Amendment of the Seventh Meeting of the Standing
Committee of the 13th National People's Congress on December 29,
2018);

(the NRSEME ST 303%) (hfe NRIEME EEL % U5, RYE
2018 = 12 H 29 HE F=lmEF A NRARKH F R R SH LIRS

(R TEth<rp B N RIEAE 57 372> 8- LR ROE ) 55 —IRIB1ED;
Labor Law of the People's Republic of China (Order No. 24 of the
President of the People's Republic of China, revised for the second
time in accordance with the {Decision on Amending the Labor Law
and Other Seven Laws of the People's Republic of China issued at the
7th Meeting of the Standing Committee of the 13th National People's
Congress on December 29, 2018);

Cez vl H PR B9 st « =AW B s L) (H K2

WEEHERSE 90 5, H 2017 4£5 1 HiEZhtifr).
Supervision and Management Measures for the "Three Simultaneities"
of Occupational Disease Prevention Facilities in Construction Projects
(Order No. 90 of the State Administration of Work Safety, implemented
from May 1, 2017).

8.1.2 XM EEhruE. ME. HAE Main Standards, Specifications, and

Regulations Adopted
a) (KW iHFrUE) (GB50033-2013); Standard for daylighting
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b)

c)

d)

f)

¢)]

h)

)

design of buildings (GB50033-2013);

(U BT ARitE) (GB/T50034-2024); Standard for lighting design
of buildings(GB/T50034-2024);

(b g s AR X 25 = 5 s #EvE ) (GB50019-2015); Design
code for heating ventilation and air conditioning(GB50019-2015);

A AL TR R AR AN 3 AR TR B B TH AR i) (GB/T 50493-
2019); Standard for design of combustible gas and toxic gas detection
and alarm for petrochemical industry(GB/T 50493-2019);

(kA T AR HEY (GBZ1-2010); Hygienic standards for the
design of industrial enterprises (GBZ1-2010);

(kA b B 2 ) Ve ) (GB/T50087-2013);  Specifications for
the design of noise control system in industrial enterprises
(GB/T50087-2013);

(EEfb 2z 4 MR (GB12710-2008); Safety code for the coking plant
(GB12710-2008);

it B2 4 TP AR SR SO0 (GB/T12801-2008); General principles
for the requirements of safety and health in production process
(GB/T12801-2008);

CEAATIL B R B 85 R M) (AQT4219-2012) ; Technical
specification of dust and posion control for coking industry (AQ/T4219-
2012);

(LR A FR RPN ZMIRIE 25 1 50 A F R D) (GBZ2.1-
2019); Occupational exposure limits for hazardous agents in the
workplace Part1:Chemical hazardous agents (GBZ2.1-2019);

(TR A E R RPML M RE % 2 & WHERER) (GBZ2.2-
2007); Occupational exposure limits for hazardous agents in the
workplace Part2:Physical agents (GBZ2.2-2007);

CHIN B AL 57 3 B 37 1l B ARV ) %2 B B T % £ [2018]3 5 ;
Management Specification for Labor Protection Equipment of
Employers General Administration of Work Safety Anjian [2018] No. 3;
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m) (MRBTF RIS MBS 1 Ho: AN) (GB39800.1-2020)
Specification for the provision of personal protective equipment Part

1:General requirement (GB39800.1-2020).
8.2 FWHL X AFAEN H ARG K & K& Piiuh i Natural Hazards and

Prevention Measures in Construction Areas
8.2.1 HA f53# [ & Natural Hazards

ERC XA BAEH R R EEAFEER HE. XS E R R .

The natural hazards in the construction area mainly include heat, sunlight,
wind, and other natural factors.

a) “KJE Temperature

N il B IR, ISR BB — B JE E, & AR AN ET IR,
AR EmaRETE,

The human body has the most suitable ambient temperature. When the
ambient temperature exceeds a certain range, discomfort may occur, and
excessive temperature can lead to heatstroke.

b) HHEFIE Sunlight and daylighting

F AR EAN 2 2 8N BB 7 A ANy IR, ELRE i = A B AR 3RS . T RE
i 21 TN BB EBE I P A L ER .

Insufficient sunshine and lighting can cause visual discomfort and affect
indoor hygiene. It can affect the operation of workers and generate unsafe
factors.

c) X\ Wind direction

P FY B AR AR I, N S TR F IR T KR A AT

The wind direction has a significant impact on the transportation of harmful
substances, and personnel are extremely disadvantaged in the downwind
direction of the hazard source.

H ARG H KR W R AR A ARG, 2 B R, (BT DICRBUH R4
Jit, DAV N DA Bk A Ak

The occurrence of natural hazards is basically inevitable and naturally

formed, but corresponding measures can be taken to reduce injuries and losses

to personnel and equipment.
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8.2.2 £ iRVt e Main Preventive Measures
a) X6, X K HHEf Daylighting, ventilation, and sun exposure
TR R R A A, RSV, AT 2R U ) R SR RA FE T, T
T F AR R, DLER Bt BT A ROG AT PRIE AR A LA 58 75 5K A5 2103 2 o
B I BOORAIE 2% B 67 %8 PN Y AR A A R T P AR AR o s et G
A CEFEROCBOPRUE) . CEFTRBI R THhriE) FrA SE .

The main buildings should be oriented from north to south as much as
possible to avoid being exposed to the sun. If there is an east-west orientation,
shading measures should be taken, and natural ventilation should be organized
to provide high-quality lighting conditions to ensure that the visual needs of the
staff are met. Reasonable sunshine hours ensure the indoor hygiene
environment of each position and the eye hygiene of employees. The design of
buildings should comply with the relevant provisions of the “Building Daylighting
Design Standards” and the “Building Lighting Design Standards”.

b) X" Wind direction

AT e R A 2R 3 AR S AR T 20 R, O A A S I+ B
R

The transmission effect of wind direction and speed on harmful dust and
toxins is very obvious, and their transmission effect on noise is also very
significant.

8.3 Ay R b A EHR L 96 3 K 3= K P a3 it Main Occupational
Hazards and Prevention Measures during the Production Process

AR TREA PR P B EZPNRE E FRRE ARaH  miRdE s R
Pah WAL AR e E S

The main occupational hazards in the production process of this project
include dust and toxin hazards, high-temperature radiation, electromagnetic
radiation, vibration, noise, chemical reagent hazards, etc.

8.3.1 A4/~ ik FE 1 BRI fa F K 2 43 1 Analysis of Main Occupational
Disease Hazards in the Production Process
a) ‘REfEFEY Dust and toxic hazards

B AMSE, HAR>10um ¥, FRONREA; HAR<10um %, OV H
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FRAE 0.5um~5um Z[a)#, W ARSE F ok JoHE R A3k A HE T BA K
Bt B F A AP FAE S, Bk e BOs e 54, etk it 1 &> Ak
JEFEMRZRE, AT LUB R N .

Dust can be divided into two categories, with a diameter greater than 10um,
which is called dust fall; A diameter < 10um is called floating dust; Those with a
diameter between 0.5um and 5um pose the greatest harm to human health.
Especially on the surface of dust, there is still a catalytic effect and a synergistic
effect between attached harmful substances, which forms new harmful
substances. Their toxicity far exceeds the combined harmfulness of various
monomers, and can form various diseases.

CO £ Mot oWk, LRI, LLE Ny 0.967, AR ik =0k )E,
FERIE TR G MR AR A 58 2. NMARA CO J5, Bl 5 iMars
B4, AR ML E H(COHD), BRAFIMAHAE, &M NEERET TR T
HOR FEIA 2 1.2g/m3,  FEIS (R AT BASE T .

CO is a colorless, odorless, and odorless gas with a specific gravity of
0.967. It forms a light blue flame during combustion, mainly due to gas system
leaks and incomplete combustion of fuel. After inhaling CO, the human body
combines with hemoglobin to produce carboxyhemoglobin (COHb), which
hinders blood oxygen delivery and causes hypoxia and poisoning in the human
body. When the concentration in the air reaches 1.2g/m3, it can cause death in
a short period of time.

SOz oth. MR, AR, HFHAAEARWRME BT, HE 1434, €
FERYF TR BRI o FRE AR B 16 T AR BI0S S5 6 K L I T i B A 5 o]
B, AolEmEEARE, HEER, JFRBCCE R M RFIRFRERE . K<
) SO2 5 Al 5 B IR R, HR AARSZI I § SO2, 4 AP IR %1% 0.8mgl/l
I, AR AN

SOz is a colorless, non-flammable, odor and spicy suffocating gas with a
specific gravity of 1.434. It mainly comes from the combustion of fuel. Its harm
to the human body is characterised by strong irritation to the conjunctiva and
upper respiratory tract mucosa, which can cause throat discomfort, even
suffocation, and can lead to bronchitis, pneumonia and respiratory paralysis.

SOz in the atmosphere is easy to form acid fog or acid rain, which has a much
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more impact on the human body than SO2. When the acid fog in the air reaches
0.8mg/l, the human body will feel uncomfortable.

NOx: i## LARE R NO 5 NO2 & F1. NO NI R A4A, HHEN
1.0367. NO2 WL FREA TR R A, SKKRMA R HNOs J NO. F- KA
THRREHA e 2 40 an £ 08 e 45, 6k N 1 I B AR R T 88 G R P A2
AR T, GRS IR 55 kI8, ™ BRI AR R

NOx: Usually used to represent the sum of NO and NO2. NO is a colorless
and odorless gas with a specific gravity of 1.0367. NO2 is a toxic, reddish brown
odor gas that reacts with water to produce HNOs and NO. Mainly derived from
fuel combustion systems such as coke oven chimneys, it can cause strong
irritation to human eyes and respiratory organs. Photochemical smoke can form
in the air, causing clear skies to be filled with smoke and seriously affecting
human health.

b) &EiRfES High temperature radiation

M TAE T RS R KT 4.2d/em2.min I, Al AR, e
RINVAEFIhREARAM: AR R 2P KA EEL: WL AMAE RS2
FFZ0

When the high temperature radiation intensity in the workplace exceeds
4.2J/cm2. min, it can cause the human body to overheat, resulting in a series of
physiological changes: loss of balance in temperature regulation; Disordered
water and salt metabolism; The digestive and nervous systems are affected.

c) %1} Frostbite

A 6 E T AR R AL

The harm of cryogetic mainly occurs in liquid nitrogen ga stations.

WA E<-196°C, BEREEAIB R AT ¥R 05 - dn 2% I F S A " UL &,
AR AP R S TR, SIESVEER .

Liquid nitrogen temperature < -196°C, skin contact with liquid nitrogen can

cause frostbite. If there is an excess of nitrogen produced during gasification at
atmospheric pressure, it can cause a decrease in oxygen partial pressure in the
air, leading to hypoxia and suffocation.

d) HHiES Electromagnetic radiation

- 256 -



m kel (b3 ) RHEBRBHBIRAE

HUATAI YONGCHUANG (BEIJING) TECH. CO,, LTD.

I 3 B FELAT B L UL 2R 9 LA SATE TN 35 B B R [ S S R DR i
AR R TSR AT o AR DA b AR T o 0 F A3 7 A O A A FEURE I I ) 206 A AR 3 o
. ARG AR AF . WS K K& .

Electromagnetic radiation refers to a reaction that an oscillating charge or
current system or any accelerating charged particles radiate electromagnetic
waves. In this project, the radiation electromagnetic wave irradiated by
transformers and distribution panels can cause harm to human body if human
being is under the irradiation for a long time. The electromagnetic wave
irradiation can cause abortion, infertility, and malformations of fetus.

e) M/ AIREE) Noise and vibration

MR BRI F T AR B AL, MMAE RS, OIME RGTNE A R,

Noise not only damages the auditory organs, but also has adverse effects
on the nervous and cardiovascular systems.

PR SENAR G R IRB, FERIUOYLSIRE, A 2 55 A KR
KA A T RE L

Vibration can cause vibration disease in the human body, mainly
manifested as foot damage, as well as neurasthenia syndrome and autonomic
dysfunction.

8.3.2 L[ it jii The Main Preventive Measures

a) ZREfiA Prevention and control of dust poison

PREEZETR]: FRpP P T IB 3. P litn & R G . RS wiFE e R E R
RARMERS S AL, A HERR AR XA F U TR HEER T S 3 E F o
R, LR CO S5 F UK, Bs4EiE N i B/E .

Coking workshop: The coke oven door repair station, furnace top end
platform, and intermediate platform, quenching pump house and boiler room
and platform are equipped with efficient and low-noise mobile axial flow fans to
timely eliminate harmful gases in the working area. Emergency ventilation is
installed in the basement of the CDQ furnace grate coke to eliminate harmful
gases such as CO and improve the operating environment for maintenance
personnel.

NGO b3 BB AR AN LEBEAT HUAGE KULAHFER R R A F A

Axial flow fans are installed in the public auxiliary facility factory for
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mechanical ventilation to eliminate waste heat, residual humidity, and harmful
gases.

KICERIER R, BAR T TARX A EUARIRE, 808 7 TR RS

After taking the above measures, the concentration of harmful gases in the
work area was reduced and the operating environment for workers was
improved.

AR R E RGO E, RSB BRI E AR AR B X ] =
Mo

The toxic gas detection and alarm system is independently set up, and the
indicating alarm equipment is set up in the centralized control room of the
pyroelectric region.

FEF-HEFE G B 55 T R B UM AT 8 IR 0 2he B A B oo B0 T A
PRI ES, FREDIH B R 5

Fixed gas detection alarm detectors shall be installed in devices and units
where combustible/toxic gases may leak, such as CDQ equipment, and sound
and light alarms shall be installed on site.

b) #AESEEH Thermal radiation protection

B, U R AR R AR R B

Mechanical ventilation or air conditioning should be installed in the
underground parts, underground corridors, underground transfer stations, and
related operating rooms of the CDQ body to reduce the harm of high
temperature radiation to human health.

FEN RN LA L BRI AR R I T SE IR B e B, Tt
AN PSP

Reliable interlocking devices are used between the coke guiding machine,
electric locomotive, charging car, and pushing machine of the coke oven to
avoid the landing of red coke.

FETEVY JH BB RR AR B AT YA, SRTHIN TR AR TG, TAEHP S — IRk
i R AN N B PR R TR RL AR, DAY 2L AVER R B v T B 4

Thermal insulation ceramic fiber cloth is installed around the coke tank,

and a coke tank cover is added at the top when lifting. The outer walls of the
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CDQ furnace and primary dust collector are made of thermal insulation bricks
and heat-resistant casting materials to reduce the high-temperature radiation

of red hot coke.

X vl Bk S I W B R A R AR, PRIEFLANRIREE /N T 60°C,
Ay D SRS By b . 2 20UE TE S AR TE R S AR BUNMO R A
kR E RS S

Install insulation and anti scalding protection measures for high-

temperature equipment and pipelines to ensure that their external temperature

is less than 60 °C, in order to reduce thermal radiation and prevent contact

burns. High temperature pipelines such as the main steam pipeline use
insulation materials with low thermal conductivity, and the protective layer is
made of aluminum alloy plate.

X iR L B e ) A 3 T8 N SR B M40 5 DR A 5

Take necessary personal protective and health measures for operators in
workplaces with high temperatures.

c) HLHiEESG Y Electromagnetic radiation protection

N7k E AR A, AR e g T FE A A U A B S TR

To prevent electromagnetic radiation, transformers, distribution panels, etc.
are placed in separate rooms.

d) &M 584K Noise reduction and vibration reduction

FEW A2 T2 ERAGHTIR T, X 3 e il XL BRABE XL, B AR R4S
S B AR 7 (77 it o

On the premise of meeting the process requirements, low-noise products
should be selected as much as possible for high noise equipment such as
ventilation fans, dust removal fans, various pumps, etc.

P e P B A AL IRBNTR . BRAEXWLSFEE W E T E NSRS B
B, |5 R AR A R BT R, T R S B S 15 4k

Various high noise equipment such as crushers, vibrating screens, dust
removal fans, etc. are installed indoors in building buildings for sound insulation.
The buildings use soundproof building materials to prevent the spread and

propagation of noise.
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N T BiIESRB AR R I g, IREC R EAL. RS ERA KL BB S XL
PR SR I B PR IR SRR B 5 B TE MR ERE T 30, BT 1EdR
B A

In order to prevent noise pollution caused by vibration, separate
foundations are set up for steam turbine generators, various dust removal fans,
desulfurization induced draft fans, fluidized fans and pumps; Flexible
connection is adopted between the strong vibration equipment and the pipeline
to prevent vibration from generating noise.

o 2 M T 35 PR o 2 UBL A 5 B R Je T8 R P e B, BT B 2R XL JLAE X
PURIEE Y PV R AT BGE S, AL TR 75 48

The shell and front and rear pipelines of the dust removal fans at each dust
removal ground station are equipped with sound insulation devices. Soft
connections are installed at the inlets and outlets of all dust removal fans and

fluidizing fans, and silencers are equipped at the fan outlets. .

Silencers are installed on the exhaust pipes of waste heat boilers and CDQ

boilers.

Sound insulation measures are taken at the CDQ circulating fan and
circulating gas pipeline.

FE] XA BB, F8 B REHE . PR T R R A TR e R i s, R
ARG A B R Bk WRANTER], BT S B JR, LU SRR
PSR o

In the overall layout design of the factory area, full consideration is given
to the terrain, directionality of sound sources, and the strength of workshop
noise. The shielding and absorption effects of buildings, green plants, etc. are
utilized to make a reasonable layout and reduce the impact of noise.

2R BTG, R T BRAE N R RIEARGE S 8 /NI 3 B, WS R S TR T
85dB(A); fifil= . BIF=FEAMESELE/NT 70dB(A); Hetim PAMNES
P R AT 55dB(A): X TR F TR RILAREE A AL 8 /NI P LB AR
b M R A R (AR ME IR PR P ) B T HRTE ) AR AE R

After taking measures, for places where operators are exposed to noise
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for 8 hours a day, the noise level can be below 85dB (A); The indoor noise level
in control rooms, operation rooms, etc. is less than 70dB (A); The indoor noise
of other living and sanitation rooms is less than 55dB (A); The noise in places
where operators are exposed to noise for less than 8 hours a day and other
work locations meets the standard requirements of the “Design Specification

for Noise Control in Industrial Enterprises”.

8.4 HAhPsiutt it Other Preventive Measures
8.4.1 &= B H KRG ME 2UENL. FHiUEH ¥t Install Automatic

Control Systems and Emergency Shutdown and Accident Handling Facilities
during the Production Process

W SRR B RGO R AT RE AR E I R R SO E T E, RS R
VN iiFREE Ty P i o d - A N R S

The coal preparation, coke processing and other systems are equipped
with a start warning signal device that can emit an audio signal before starting,
and interlocking measures are taken to reverse the material flow to prevent
material pressure during fault shutdown.

JRAR PP E USRI RS 2V CReBhD SSH, T
HRZNFARTIRIT R . I XABUFIE . 51 RHLE R AR R AR H BB & . 48
RSP RS BRSPS EARVINTI CRBBh) G, R sl HEA R
HE s EARRNUEE . PEA RIS TR KA A BB &

Emergency shutdown protection of waste gas waste heat boiler: the main
steam cut-off valve (electric) is closed during emergency shutdown, and the
discharge electric exhaust valve is opened; The induced draft fan is down. An
interlocking device is provided for the water level of the induced draft fan and
waste gas and heat boiler. Emergency shutdown protection of CDQ boiler: the
main steam cut-off valve (electric) is closed during emergency shutdown, and
the discharge electric exhaust valve is opened; The circulating fan fails. An
interlocking device is provided for the circulating fan and the CDQ boiler water
level.

8.4. 2 HIMIE RN G L. FH N S i Emergency Rescue and Evacuation,
Measures

a) FE NN 2 Emergency measures for heatstroke.
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& — R KA RN, KA NT2 )G, Bk 55 1 2 5 22
FIC 7P EMAE,, AR B 25Kk, R KR BE A 5, XU ) £ XU B
AR, RIS SZRDEE L B RS B AR, ST SRE R, X E
(1) rh 2 8 BRUGE SLRNIR R BRI o

Heat stroke generally occurs in high-temperature workplaces. If someone
experiences heat stroke, they should be quickly moved to a cool and quiet place
to lie down and rest, loosen or take off their clothes, wash their entire body with
cold water, use a fan to blow air to help dissipate heat, and immediately contact
the medical room via phone or other means for on-site emergency treatment.
For severe heat stroke patients, they should be immediately sent to the hospital
for treatment.

b) M FiEL Evacuation of accidents

A PR IX A AR 2 A3, Al IE I TE AR N T Am, SGE [ AR R
o B A/ T 0.8m.

A safety passage must be set up in the production area, and the net width
of the safety passage must not be less than 1m. The passage that only leads
to one operating point or equipment must not be less than 0.8m.

HFR B E 2 O, BERSIEI T A R

Elevators are equipped with safety exits for emergency evacuation of
personnel.

c) FHHHIMN S Emergency measures for accidents

ATREWE LT HIE D HTh, THB R E B BCE AR AR i IR P = N .

This project is equipped with a dedicated firefighting telephone, and the
firefighting telephone is located in the centralized control room of the coking
and generation regions.

AR BRI EENEENIORERI BRI N 7 E 4%, T
IR S IR & REE AR e ekl E

Fire emergency broadcast speakers are set up in densely populated fire
danger places such as the electrical room and operation room, and the fire
emergency broadcast principle equipment is set up in the centralized control

room in the coking area.

AR ARG iR ARMC Fl TS Ak 5 o 2B S ) 257 3 P e LA L R 2
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7 HE T, 197 Tt AL SR I T B B R 1 Y A VRO Y PRt R [ B 5 LR

In this project, the corresponding emergency lighting facilities are set up in
the production sites prone to accidents such as coal preparation, coke
screening, power transformation and distribution stations. The emergency
lighting power of fire fighting facilities is drawn from the dedicated power supply
circuit of fire extinguishing facilities.

WHEBAWPEPE LR, P FE. PPk, DrEmE. PR, S8
it 5 AR N S

Prepare necessary emergency equipment such as dust and gas masks,
protective gloves, protective clothing, gas masks, respirators, first-aid drugs
and instruments.

AR N A A — LB 7 B AN N 4P 0t , oy e s 26 B2 B 4 IR AR
DA S — e SL ERR 4 et a2 A e A .

Operators are equipped with some anti-noise personal protective facilities,
such as anti-noise earplugs, ear mugs, protective clothing, etc., as well as some
head protective facilities, such as hard hats.

BBAN, AR ) 5 A 32 TE AL e EOHE R S Bz

In addition, a start button for emergency exhaust air is provided at the main

passage leading to the outdoor.
8.5 B EA#1#) Occupational Health Organization
A TR PANU A =] g8 — 2 HE, Bose BN DA BRI, IFAE 2R 0]
YA v B AR AR A BN O3, HRNY A SN LA (1R 53 A7 11l € % BN 5
HUERMY G f& BB vE TTAERIE . B PAAE BRI RS . b or HRMb R R R A RURR 55 %
T B, 5 WO IR TR AT HRML A R EAE RS IR, @ Sr MRV & 3 i s SRR
TSR, MRYE TR E I AR 57 BBl B SR A AT IO A R A Aer, €
s HRA & F B A 2R AT HRV G & B R 3R Rl o M0, e ] e A BRI £ 5 1
SR BEIH 2 R CR I H BRI 6 5 70 S8 BE 70k ) 1) M B A B 1 D06 AT R AR SEE
The occupational health organization of the project shall be uniformly
arranged by the company, and an occupational health management
organization shall be set up, and part-time occupational health management

personnel shall be assigned in the workshop and team. The main responsibility

of the occupational health management organization shall be to formulate the
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occupational disease hazard prevention responsibility system, occupational
health management system, occupational health operation rules and other
systems for personnel at all levels. Carry out regular publicity, training and
education on occupational health for employees, establish emergency rescue
plans for occupational-disease-inductive accidents, issue labor protection
articles in a timely manner according to needs, conduct regular annual
occupational health examination for employees, and regularly test and monitor
occupational-disease-inductive factors in occupational hazard positions. The
construction project that may cause occupational disease hazards shall be
reported to the supervision and administration department in accordance with
“Management Measures for Classification of Occupational Disease Hazards in

Construction Projects”.
8.6 T Investment Estimation

ATREEHEM TP BARRLA L TREE R TR 10.54%.

The direct investment spent on occupational health accounts for 10.54%
of the construction investment.
8.7 TiHAIL R HIRR Expected Results

AR TR DA e, 2RI )G, A TRREED I LKA T4
B HFWIREERART (LR & R P R (E 2 — & s a H
) AR FOVRIR L s TARI P s TR 2 (b Av i vk DA ARHE) Je (T
b3 AR R AT B RTE ) RIAE R E s AR BT S B A e 75 2
B CEMb ARV 7S ) B T RRYE ) S (CEAES B A 5 R 3 HR M ae f FR AR 28— T 70
PIHEZ) o B S AR E -

The occupational health facilities of the project are sound, and after taking
measures, the concentration of dust, poison and other harmful substances in
the air of the operation site and work positions of the project will be lower than
the corresponding allowable concentration in the “Occupational Exposure Limit
of Hazardous Factors in the Workplace Part | Chemical Hazardous Factors”;
The indoor temperature of the workplace meets the corresponding provisions
of the “Design Hygiene Standard for Industrial Enterprises "and the “Design
Code for Heating, Ventilation and Air Conditioning of Industrial Buildings”; The

noise levels of the workplace and posts meet the corresponding standards in
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the “Design Code for Noise Control of Industrial Enterprises "and the
“Occupational Exposure Limits for Harmful Factors in the Workplace Part Il

Physical Factors”.

8.8 i Proposal

ATARIRN DA AR R B LT N T, FENATE T 2 58217,
AR R, MR E N LRI b AR A A R LR K& RS
PRI 2, DR A IR A7y e 300 P R T A e g, o st 0 10 4 P
By LA it T R rp iy R A i

The characteristics of occupational health of this project are mainly dust
and poison, because the coking industry is flammable and explosive industry,
it is hoped to strengthen management and strengthen the training of operators.
The number and types of operating machines and equipment used in the
construction process are relatively large, so special attention should be paid to
occupational health problems during the construction period, and the
coordination and cooperation of construction departments should be
strengthened to reduce occupational health accidents during the construction
process.

W TS 5, 2w ERiE— S P BAE P A AT 4L, Rk —
ARG B DA A B 5 B AR, JUHEINsm B A N 53 B HRME BOR B S HRN Y T
A B0E TAE, AL A T ARV B SEAL s g By B AR B S 3o I 4E18 K 4E4,
FEHF D RIEEH, IR RE LR AEIB AT RS TRANA

It is recommended that after the project is put into operation, in addition to
further focusing on occupational health management and greening, the
company should also further strengthen occupational health management and
coordination work, especially strengthening the vocational technical training
and occupational health education of operators, so as to ensure the
implementation of occupational health work; Strengthen the maintenance and
upkeep of occupational health facilities and equipment, so that they can fully

play their role and always be put into production in the best operating condition.
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9 ;#PBA Firefighting
9.1 ZmiHE & K i MYE Compiled Basis and Specifications
9.1.1 4w ##&#& Compiled Basis
a) (FRANRICAEFER L) (R NRICAE W25 29 5, 2021 4
4 /129 HE+=maeEf NRIAERSFSEAXE -+ /RS BGEE
(EE ANRRERSFEF LA R TBE (PN RITA EIE K AE %
5 SFI\EREERE) S =I1E1E); Fire Protection Law of the
People's Republic of China Order No. 29 of the President of the
People's Republic of China, passed at the 28th meeting of the Standing
Committee of the 13th National People's Congress on April 29, 2021.

The {Decision of the Standing Committee of the National People's

Congress on Amending Eight Laws, including the Road Traffic Safety
Law of the People's Republic of China, was revised for the third time.);
b) (& TAEHPI R ERCE BB AT E) (he N RSLAE A 5
W2 @A H 515, 2020 456 H 1 HiZiif7); Interim Provisions
on the Management of Fire Protection Design Review and Acceptance
in Construction ProjectsOrder No. 51 of the Ministry of Housing and

Urban Rural Development of the People's Republic of China, effective
from June 1, 2020);

c) (R TREIHBE i AU AR ) CEFHE[2020]5 5 ). Detailed
Rules for Review and Acceptance of Fire Protection Design in
Construction Projects(Jian Ke Gui [2020] No. 5).

9.1.2 X F ) =2 b5 The Main Standards Adopted

a) (EFEIPIKITE) (GB50016-2014, 2018 #£fix); Code for fire
protection design of buildings(GB50016-2014, 2018 edition);

by (AL T TR BB k) (GB51428-2021); Standard for fire
protection design of coal chemical engineering(GB51428-2021);

c) (AT ME) (GB51363-2019); Standard for design of coke
dry quenching engineering(GB51363-2019);

d) (WA RB TP KHIE) (GB50222-2017); Code for fire
prevention in design of interior decoration of buildings(GB50222-2017);
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e) (BIEMERFAE )3 E % THIE) (GB50058-2014); Code for design
of electrical installations in explosive atmospheres(GB50058-2014);

f) kR BEZHRE RS RIHIE) (GB50116-2013); Code for design of
automatic fire alarm system(GB50116-2013);

g) b Tl R R AN B UM e I i B TR 1E ) (GB/T50493-2019):
Standard for design of combustible gas and toxic gas detection and
alarm for petrochemical industry(GB/T50493-2019);

h) (YT EXITHTE) (GB50057-2010); Code for design protection
of structures against lightning(GB50057-2010);

) CHEBTSA KB Kk RGHARMIE) (GB50974-2014); Code of design
on fire protection water supply and hydrant systems(GB50974-2014);

) CEHUK KB E X IE) (GB50140-2005); Code for disign of
extinguisher distribution in buildings(GB50140-2005);

K) (oAb 8T it AEye ) (GB50187-2012); Code for design of
general layout of industrial enterprises(GB50187-2012);

) (e ) (GB12710-2008); Safety code for the coking
plan(GB12710-2008);

m) (TEEEZ 2 IFE) (AQ7013-2018); Safety regulations for Coke Dry
Quenching AQ7013-2018;

n) (Z4fh) (GB2893-2008); Safety colours(GB2893-2008);

0) (z&brdE RHEMAH SN (GB2894-2008); Safety signs and guideline
for the use(GB2894-2008);

p) (W w4tk EER) (GB15630-1995); Requirements for the
placement of fire safety signs(GB15630-1995);

q) (EBZERE B #: FrE) (GB13495.1-2015); Fire safety
signs—Part 1:Signs(GB13495.1-2015);

. (BUERS ZetMietnE %1580 2t EMZemic it
JE) (GB/T2893.1-2013). Graphical symbols—Safety colours and
safety signs—Part 1:Design principles for safetry signs and safety
markings(GB/T2893.1-2013).

9.2 TRk fEK /4 Fire Hazard Analysis of the Project
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ARTREAEP IR TR L= 2 AT S8 SN, B —g KRG
8 ) QN vy WSS R E DAY EN v 7/ D DE A &6 i K 9 Y (o = LY G N
MG HAR R R KRIGR KA 73 9 LT LR

The raw materials and products in the production process of this project
are mostly combustible, flammable and explosive materials, which have a
certain fire risk, and the size of the fire risk and harm are directly related to the
number of dangerous substances, production nature, operation management
level, environment, etc. Fire risk factors can be divided into the following

categories:

a) =W SR LA BRI LA BRI IR B AR IR J5 38 KA TR, BR AR
‘K% ; When the concentration of flammable and explosive dust gas in
the room reaches the limit of explosion concentration, sparks will cause
explosion, resulting in fire;

b) BH.K. B HL N ERHLRE S| L EEIEFT KK . Open flames, lightning and static
electricity can cause explosions and fires.

9.2.1 FH K RIBEVESGISY F451FE Characteristics of Main Fire and Explosion
Hazardous Materials

a) J& Coal

BEN TRV, NI KK SE it 3 A4 BRI, 75 K RiAE 300°C~500°C2
(B, JENET IR 34g/m3~47g/m? Cky A FERiA%: Sum~10pm). =i 3% 1 HE
BURAX(Bmm 5 3| BRI - 225°C~285°C, iR B R 1 31 #AIRL % 580°C~610°C.
BEAMEA I HER AT O E AL . SRR T =L = 5 B

Coal is a combustible substance and a Class C fire hazard. Dust has an

explosive nature, with an ignition point between 300°C and 500°C, and an

explosive lower limit concentration of 34g/m3o 47g/m3(average particle size of

dust: 5um to 10um). The ignition temperature of high-temperature surface
accumulated dust (5mm thick) is 225°C~285°C, and the ignition temperature of
cloud like dust is 580°C~610°C. In addition, long-term accumulation of coal can

cause coal oxidation, increase coal temperature, and even lead to spontaneous

combustion.
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b) £E Coke

RN IR, WR KRG M, AR REE, BFE TR
37g/m3*~50mg/m?® CHiRFH¥kite: 4pm~5um), ) —BIEARZ TR, &
T 2 T HERR 2B (Bmm &) 1 5IRATRE : 430°C, = RM 2R 1) 51 AR JE >750°C.

Coke is a combustible substance, classified as a Class C fire hazard, with
explosive dust and a lower explosive limit of 37g/m3*~50mg/m? (average particle

size of dust: 4um~5um). Coking plants generally cannot reach this lower limit.

The ignition temperature of high-temperature surface accumulated dust (5mm

thick) is 430°C, and the ignition temperature of cloud like dust is greater than
750°C.

c) I Lubricating oil

T AT R, TN RO 211°C, RN 255°C.

Lubricating oil is a flammable liquid with a flash point of 211°C and a

spontaneous ignition point of 255°C.
d) THEENEIRS K Dry quenching cycle gas
AT AR Ho A1 CO, Ha R NEAR R V5 [y 4.0%~75.6%, H #A 5N 560°C;

CO MRIEMRIRYEREA 12.5%~74.0%, H %5~ 605°C,
The explosion limit range of H2 is 4.0%~75.6%, and the spontaneous

combustion point is 560°C. The explosion limit range of CO is 12.5%~74.0%,

and the spontaneous combustion point is 605°C.

9.2.2 FEA I fir o 25 B 1) KK S [ 43 #T Fire Risk Analysis of Primary
Production Sites and Installations

AR TR ] BE H BB PR 73 D B NI SR L NI AR A8 S K S R A
55, HAEAErE RIS B A RS A KK
JERA SR E . R (Rl 2R ) S ORGSR S5 H 7) 3E E Wit
MYE) SEARE, ML) EEAEP Y P Rk B KRB SR 7 2R I T R

The environments with possible fire risks in this project could be divided

- 269 -



m kel (b3 ) RHEBRBHBIRAE

HUATAI YONGCHUANG (BEIJING) TECH. CO,, LTD.

into 3 environments that are explosive dust environment, fire risk environment,
and explosive gas environment. Coal gas is contained in explosive gas
environment; coal powder and coke dust are contained in explosive dust
environment; and the fire risk environment includes coal and cokes. In
accordance with “ Coking Safety Procedures” and “Specifications of design for
electrical device installed in explosive environments”, the fire and explosion
risks of coke plant primary plant and installations are classified as follows:
x 91 ERE TSR ENARIBERR M

Table 9 1 Fire and explosion risk of major production sites or installations

TRIE SR IX
= > ) FER F([ Y /:Téé Y
R 353 7 sl ol i SR &
No. Place or device xplosion Medium Remarks
category [hazard zone
level
—. %M A4 Coal preparation system
1 K REHL = pre crusher iKe 22 [X zone | %k coal dust
room
2 ¥y ML crusher room wC 22 [X zone | 4k coal dust
3 S coal bunker WC J4> coal dust
4 [ AR T A - Hi
iy A FEALE L belt solid
. WC .
conveyor corridor combustible
material - coal
5 JEEIZ ), coal transfer 151 coal dust
. WC
station
—.. 12#2 24t Coke transportation system
1 £ 4 coke wharf 5 coke
— ‘
2 S I che transfer WC 22 [X zone | £ coke dust
corridor
3 FE#E32 %G transfer station mC 22 [X zone | £7b coke dust
4 kk% ) . .
yni,“:?i%%coke screening WC 22 [X zone | £ coke dust
station
—. T RS CDQ system
AN 21N Nz N
1| Brdhmieh dust removal TD | 22K zone | £ coke dust
ground station
2 |[VR#E K HinG Steam turbine TD T
power station lubricating oil

9.3 JHFLEE T Reliance on Fire Stations
ATIEAEEED, HFEEHERRS—F)E.
This project does not build a fire station, and fire control matters are

considered by the contractor

9.4 Wi IV U7 % Preliminary Plan for Fire Fighting
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ARITRAEIEFEAFE N, —BA G KA KK, AAERIERIR .
A LB AR IR W A S SR AN HOIRES T, A A RE 1 & AP R R S Uk ok
KA B, T B IE KRR, B> KOO AR IE AR, AR TRRAE T
SR EBUAH L B VB £ it

Under normal production conditions, this project is generally not prone to
fires. Only in cases of operational errors, violations of regulations, improper
management, and other abnormal production or accidental situations can
cause fires. Therefore, in order to prevent the occurrence of fires or reduce the
losses caused by fires, corresponding preventive measures are taken in the
design of this project.

9.4.1 1.2 Workmanship

B ALY A7 H5 R 52 I TR BEAT, SIAS I WA SRR, 77 1E AR BSOS TR]
RAEMBE R BB RS A AIE LR I BB o TR T iy sSUE LR H
i AR, B Lk ity 52 R

All the coal storage shall be carried out according to specific time and not
be exceed the prescribed time period to prevent oxidation spontaneous
combustion. Belt conveyor of coke transfer system shall use heat resistance
tape. The heat resistance tape shall be also used on the belt conveyor under
CDQ furnace to avoid burning caused by heat.

FEPHUBOEATAT . 855, SRRy bR EoR M, AT 24
FRES . ARSI B3R S A AR B, IR R A

The coke oven machinery is equipped with running lights and bell signals,
and each sliding contact line is equipped with warning signs to prevent electric
shock, with a height not lower than the safe distance. The coke oven machinery
is equipped with an automatic identification furnace number and alignment

device, as well as an interlocking control device.

LA o IR TR P T TR RSO S FRERR I BRCRE A B TRE AR LA L B IR
o AR IR R e 45 T AL I IR AT B (SRR RGP i L 1 ISR
BRI HAEE, JFR ARG ABRh R 2 e Na, g RTR G AR P 42
FEZAVE RN, PR 2 R Ah, ETEAERE LR RS , &
BOA 22 Ak B S K SO0 55
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Controlling the concentration of combustible components (CO and H2) in
inert gases is an important measure to ensure the safe operation of CDQ
equipment. The combustible components in the circulating gas are formed by
the residual volatiles of coke and the combustible gases generated by the
burning of coke in the high-temperature part of the cooling section of the CDQ
furnace. A continuous and automatic gas analysis device is installed in the gas
circulation system, and air or N2 is continuously added to the system to control
the concentration of combustible components within a safe range before
releasing excess gas. In addition, there are multiple explosion-proof and
emergency release facilities in the CDQ device and gas circulation system.

TE KK SER AR B 37 BT v B 2 4 hn & RS 5 38 B &2 o i TE TR A
TR, FHHRIR (e t) & Cefbnd LR SN SE #17.

Safety signs and signal devices shall be set up in places with high fire
hazards; Apply corresponding identification colors to pipelines of various media,
and follow the regulations of “Safety Colors”and “Safety Signs and their Use
Guidelines”.

9.4.2 M Eiz% General Layout Drawing and Transportation

FERCPEAT B, A7 X, 8 @SR 2 BCE 2 s K IR, 18
SRS D KR A1 Y 915 25 ) 3 3 ) S SR AT W S AT

In the general layout,sufficient fire separation distances are set between

each production area, device, and building, and roads are designed and
arranged according to the requirements of fire trucks for access.

R TREEMBOEIZ I IBE B L KR SERPER RN, g6 X B
A R H E b 2R XA E, & NMX 2 IR R B RS, HHZ 2K
BB ka R, DAy IE— BORAR KRG KB R St

The various facilities in this project are classified and arranged according
to their functions, production properties, and fire hazards, taking into account
the natural conditions of the factory area. Roads are used to separate each
community, and fire separation distances are set according to requirements to

prevent the expansion and spread of fires in the event of a fire.
FRERE WP RIBERE, | NERERTEAPF A EE A, )
R RS/, BB . JBEERE Y 12.0m. 9.0m, TEF kb
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H KL, WEFZEY.

Considering the needs of production, fire protection, maintenance, etc., the
roads inside the factory are arranged in two forms: circular and terminal. Roads
are set up according to the purpose of the roads and the size of traffic flow. The
road widths are 12.0 meters and 9.0 meters. Turning areas are provided at
locations such as ash silos where material loading/unloading occurs.

RS FH b Y ] A 8 28 A 8 ) SR ) o /N 1 B R AR SRR YE X | X T PR
(R B 2K .

The minimum clear distance between roads within the scope of
engineering land and adjacent buildings meets the distance requirements of
relevant regulations for factory roads.

SPHENT A BB AT R B SREAT A AN AR AR TFREY, X %4
Fe B EAE L. Wi (B NEMAT LIS T . ERLai NG
B KRB A, AE A HE BT B A AL B P K A% o ZEAAT B S 38 E) . 40
25 I G B BREOR AT S AR S RITE 2K

Vehicles entering the factory are required to undergo annual inspections,
minor and major repairs, and daily maintenance. Vehicles with safety hazards
and those with dust and leaks (including tankers) are not allowed to operate on
the road. Vehicles must enter areas with fire safety requirements and install
flame arresters at the muffler of the vehicle's exhaust pipe. The driving and
loading/unloading of vehicles, as well as the management requirements of
vehicle drivers, comply with relevant regulations.

9.4.3 31 Building

TH N T TR N E, BiiEAE T BRI, XS R @SB K EK, A
FEMEHIE . ATE . fE . B RIZ BT B @SB K ARVE AT

The principle of "prevention first, combined with fire prevention" should be
implemented in the plan, and the fire prevention requirements for all buildings,
including material selection, layout, construction, evacuation, etc., should be
implemented in accordance with the current building design fire prevention
standards.

S e ia il 3 AR A 1 T Y5 T R T T

Fireproof partition measures are installed at the door openings connecting
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buildings, transfer stations, and corridors.

Sy RS AT AR T s O s B T) B L[l AT

The doors and windows of factories or warehouses for the production of
flammable and combustible substances should open outward.

A PR IX A AT 2 A, Al IE I TE AN T Im, SGE [A) AN R
BRI /N T 0.8m.

The safety channel must be set up in the production area. The clear width
of the safety channel shall not be less than 1m, and the one leading to only one
operating point or equipment shall not be less than 0.8m.

9.4.4 7). H3E Electricity, Telecommunications

AR — e 132 KV JFAInG, 7 = Hd e, 2002 360 JmiifR &
A TP XA SR . 132 KV TRl —3H. I, =R LA A ik ik
e —HARR B — R . PR 132KV HLJR AR s Al 4 e R S B
ARIAATRE 100%H) 7fg, M EFA TR BT

—W. T =R ARG R AR B I E B A R, BRI AH
w22 2 & 10KV, 65MW VA5 K B . 6 K iALEE A RS 132k, %
2% 132kV HLBRIRE% 22 IF N = T el 132kV AN[AJBEZ .

This project will construct a new 132 kV switching station in three phases,
ultimately meeting the power supply and distribution requirements for a 3.6
million ton coke oven and the entire industrial park. The public electrical
equipment and facilities for the first, second, and third phases of the 132 kV
switching station will be built in one go during the construction of the first phase.
Two 132kV power sources are provided by the superior substation, Each power
supply can bear 100% of the load of this project, and the owner is responsible
for delivering them to the booster station.

The waste heat boilers of the first, the second, the third coke oven systems
are each equipped with a steam turbine power station, each steam turbine
power station and two 10kV and 65MW steam turbine generator sets are
installed. Each generator is converted to 132kV through the boost voltage, and
each132kV cable connection line is connected to the grid to the different 132kV

bus of the boost station.

TF B B FH PR FH BB [ e AR R, ¥ 77 it FH AT P 2 6 R P i <K R 2
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RO BT EC 2 A N B EL R O, R A ORI A= L AR s R, )
REDRIETH By H o

The power supply for firefighting facilities is provided through a separate
circuit, and the distribution lines for firefighting facilities are made of fire-
resistant cables. When exposed, they are placed in wiring trays or directly
buried. In the event of a fire cutting off production and domestic electricity,
firefighting electricity can still be guaranteed.

FEHLUE S FF PR IR) S5 A B N TR Y, Y 915 150 ) SR 1L 7 R T P U 1
KBt P A Ll 51K

Emergency lighting should be installed in electrical rooms, enclosed
stairwells, and other areas. The emergency lighting power supply for fire-
fighting facilities and structures should be introduced from the dedicated power
supply circuit of the fire-fighting facilities.

TE RN AN K I 865 7 Ffe 71 6 4 B AN A5 110 A6 563 288 931) B3 X 38T 8 4R 2 ) R AR
AT B, WA KA T AR KR o T ERCRBEE SE R B iz FH B 9748 j <UL T
o

Strictly configure corresponding electrical equipment and lighting fixtures
according to the hazardous categories or areas of the environment in explosion
and fire hazard areas to avoid electrical sparks causing fires. The explosion-
proof electrical equipment selected for the main fire and explosion hazardous

areas is shown in the table below.
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SRS . TREAEREE L VRS R s BRAEUKR S PR KIS 10 KB
AL BN AR AL BE AR G55 5 = 2By i U I R e A B B TR BER SR
2R b i L B — AN KT 30Qs TRCHICEY « IR 42 A0 2 SRR EURH L PRI 917 o 4
Jiti -

For the third type of lightning protection buildings such as coke oven coal
towers, CDQ devices, steam turbine power stations, deoxygenation water
pump stations, circulating water pump stations, coal processing and coke
processing systems above 10 meters, lightning protection belts are mainly used
to prevent direct lightning strikes. The impact grounding resistance of each
down conductor is generally not greater than 30 Q; Take corresponding
lightning protection measures for the vent pipe and wind cap according to the
specifications.

XY AR . AR i A5 5 T RR A i U 1 BRI R A (JROZ AT B ELdr
T, G AT R, FRR @AY A 25 5y s AR &, R EEA KT 18m,
FAR G Gt B BE AN KT 10Q; BB H I (19 e it R S A0 A ) 4
R GRS T SR AL #E 2 5 B TR e e B i R R R R B

g

>

l_[_.

o

For the second type of lightning protection buildings such as coke
screening buildings and coke transfer stations, lightning protection strips
(independent rod) are mainly used to prevent direct lightning strikes. There
should be no less than two down conductors arranged evenly or symmetrically
around the building, with a spacing of no more than 18m. The impact grounding
resistance of each down conductor should not exceed 10 Q; The measure to
prevent lightning induction is to connect the main metal objects such as
equipment pipeline structures inside the building to the nearest grounding
device for direct lightning protection or the protective grounding device for
electrical equipment.

FERRNEAN KGR SE R0 15 P 77 5 FE R VT, J& T 7 A B I B e Fl 2 26
B P A E AL, S A B R B R R R PRI e
H.

Design anti-static grounding in explosive and fire hazardous environments,

which belongs to the shared use of anti-static grounding devices and lightning
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protection grounding devices for outdoor devices. For anti-static grounding of

equipment inside buildings, electrical protective grounding devices are used.
P AT R 2P e e MR R R T By K B AR 3R b3EAT dab 4% . Mo, AR E
MR R HSIRRE SR K EFE RN K

Cable trays passing through walls and floors need to be sealed with
fireproof partitions and blocking materials. The fire resistance rating of the
distribution room, cable interlayer, basement, cable tunnel, etc. is level 2.

P L2 R VRV PR 47 2 DA SR I S 4 aed v e

The distribution device adopts surge protectors to prevent induced
lightning and overvoltage during operation.

R TAREBCE R KRR E R G T rf JOR IR EAE 0] 85 SOH BB s d i B
FEFERIEN . RE TR 2 6 XIBJCORIREIEHE, BEEREK R, R
BEPEEN .

This project is equipped with a centralized fire alarm system. The
centralized fire alarm controller and fire linkage controller are installed in the
control room. There are two regional fire alarm controllers under the system,

which are installed in the steam turbine power station, substation or duty room.
FERVTE AT MR T8 S5 KR SE RS 3 P B BB L 8GR K R PRI 5% 5
FENREARH R OGBS o KRR E ek ik A RE AL 2
Smoke and temperature fire detectors, manual alarm buttons and sound
and light alarms shall be installed in fire danger places such as electrical room,
substation and cabinet. Intelligent bus system is used for fire alarm equipment.
PEREIZ 0 S Jip e B 25 T2 T BGR K R AR 25 - H 2 57K RGBS .
Cable type linear thermal fire detectors are installed in the transfer station
and corridors. And participate in the fire protection linkage of water curtain

system.

TH 7 R R A R 2% g ST Y B I AE R G, T BT L AL BB A AR L X AR
= A .

The fire special telephone network is an independent fire communication
system, and the fire telephone host is set in the centralized control room in the

pyroelectric region.

FEHTE L BN RN IR IE R I i BIE B N U #4775 4 T
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77 N B 4k ALV B A AR R DX AR AR N

Fire emergency broadcast speakers are set up in densely populated fire
danger places such as the electrical room and operation room, and the fire
emergency broadcast host is set up in the centralized control room in the
pyroelectric region.

9.4.5 4B 45 /K Wit Firefighting Water Supply Facilities

a) JHBI%/K &4t Fire water supply system

A TR DIAZ RI A — K K 25 S 25 NTH KA R G0 B /K &9 10U s,
HAME KA RGBT KR 15Ls, A KTH B /K& 30L/s.

Considering the simultaneous occurrence of a fire, the water consumption
of indoor fire hydrant system is 10L/s, that of outdoor fire hydrant system is
15L/s, The maximum outdoor fire water demand is 30L/s.

N AR EIAT CEITBTPTKTE) . (B8 7K S H ke RGO
YOI (TR EE 22 AR ) S (AN BRIG B A Mb BB KRR ) 1 SR BB W Kt
HHI%R /K E BB EPI % KRS

Fire hydrants are set up in accordance with the requirements of China's
current “Code for fire protection design of buildings”, “Code of design on fire
protection water supply and hydrant systems”, “Safety regulations for Coke Dry
Quenching” and”Standard for fire protection design of iron and steel metallurgy
enterprises”. The fire water supply pipe is connected with the fire water supply
system.

& 5y LEREHD Bt E T

The fire protection facilities for each factory building and process unit are
configured as follows:

1) FHE FKIATH) CRIBETBKIEY & CHBTZ K R IH KA R G HoR
FRIE ) FERUE = NAME KMo A7) b Bt =8 N B 38 ke o =
At B Kk, T AKRRIERRAGTE, A KT 120m, R
A2 KT 120m fi & Install indoor and outdoor fire hydrants in
accordance with the current national “Code for fire protection
design of buildings’and”Code of design on fire protection water
supply and hydrant systems”. The production plant facilities are

equipped with exposed fire hydrants indoors. Install Above-ground
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fire hydrants outdoors, arranged along the road with a spacing of
no more than 120m and a protection radius of no more than 120m;

b) K-k#:{)¥ & Fire extinguisher setup

FrEEREN, B CEFURK KSR E RHINE) SREE K K. W
A RHCE RS, KK AR BCE AL B B ANME T BT AR, BRI 242
AL KK BCE AR, ARSI . KK B E A K KA N . W EAE = Sh
HIK K s, A ORI .

All buildings are equipped with fire extinguishers in accordance with the
requirements of “Code for design of extinguisher distribution in buildings”. An
adequate quantity of fire extinguishing equipment is provided on site, and fire
extinguishers are located in an obvious and easily accessible location that does
not affect safe evacuation. Fire extinguisher set securely with nameplate facing
outwards. Fire extinguishers are placed in the fire extinguisher box. Fire
extinguisher installed outside, protected.

9.4.61# X KB4k Ventilation and Dust Removal

FEP= LRI AR A AR KT D A BLIE KR A2 B, LRI AEVE PR L
il AR TR IR

Ventilation and dust removal devices are installed in the workshop where
explosive gases and dust are generated to reduce the concentration of
explosive substances and make them lower than the lower limit of the explosion.

T R T 35 R FH SRR B AN R AL 7E 32 B2 42 0] ) o A B0 P 3 A 8 R BURH
F 38 XL A it

Ventilation facilities are made of flame-retardant or non combustible
materials; Take corresponding ventilation measures in the main workshop and
auxiliary rooms.

AIWHEEZNRERSE, SR RGP 1% Bk A8 A BR A2 2%
FRAEBERR, BRAGIERERHIDIE B, PRS2 et E, ARG
B HL P A

This project incorporates multiple dust removal systems. The purification
equipment of each dust removal system adopts a pulse bag dust collector with
high dust removal efficiency. The filter material of the dust collector is made of

anti-static materials, and the dust collector is equipped with a safety explosion
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relief device. The dust removal system is equipped with an anti-static grounding
device.

KRR R G0 & B Z AR BT SE R IBRBE X RS AT A O i %
W TAESHOEAT I, JFAR Y B I0S5 FR B 6 E . BRBUR S B I LA 15 It
LA i) R A

Reliable interlocking control is adopted between the various equipment of
the large-scale dust removal system to monitor the working parameters of key
equipment during system operation. Based on the monitoring results, measures
such as sound and light alarm, interlocking start or stop are taken to prevent

accidents from occurring.

9.5 HHEALE Investment Estimation
AT EZEN TR LS TSR B 8.25%.
The direct firefighting investment of this project accounts for about 8.25%

of the project construction investment.
9.6 THHIXFIHIR A The Expected Result

ARTREHEN st e, ZRBUEI S, BT Bk SERE &, 4
TN, BIEAE T RN AR AR TR AR G K 0 L R S S
KA, —EH B, RIAT SRR L 8 RS U, R St R 4 R b
P RARIRSZ .

The firefighting facilities of this project are sound, and after taking
measures, a complete fire prevention and control system has been formed,
reflecting the principle of "prevention first, combining prevention and control".
This project can basically avoid the occurrence of dangerous accidents such as
fires and explosions. Once an accident occurs, corresponding backup and
emergency measures can be taken to minimize the losses caused by the

accident.
9.7 %@ Proposal

MIEEEATI I KR WS MR G, EEFAEEI T, — ARG RAE KK,
WA FEARAE SRR 3 SORE B AN 2 R B AR IR 8 A P 1S LB R A OIS T
A RE AR R S B R K

Given by the characteristics of fire accidents in the coking industry, it is
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generally not easy for fires to occur under normal production conditions. Only
in cases of operational errors, violations of regulations, improper management,
and other abnormal production or accidental situations can cause fires.

MR LA 2050, 0 s e BT ek K ¢ S iU W VR N TR ™ S
O3 ) RNV Bl O A B A R 4R M GE S TAFAL, it — DA T B 2 S P i
TAE, JCHE RN TAEN R EE R 2235 I R ARZE TAE, EHP TR
¥ B SRAL .

Based on previous experience, strengthening management has a
significant role in reducing fire accidents. It is recommended that after the
project is put into operation, the company should not only strengthen the
maintenance and repair of fire-fighting facilities and equipment, but also further
focus on fire management and coordination, especially strengthening the fire
safety training and vocational technical education for staff, so as to implement

fire protection work effectively.
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10 F58E Energy-saving

10.1 FiRegm 1K S Basis of Energy-saving
AT H 5 1 g S ] 5 SR BV VAR E, BRI

This chapter is compiled according to laws, regulations, and standards of

China, as follows:

a)

b)

d)

f)

g9)

(e N BRFLANE T 29 REIRE D
“Energy-saving Law of the People's Republic of China”;

(A REFARBRRN) (H K Z . BHLHE 2006 £ 12 H);
“Outline of China's Energy-saving Technology Policy "(December
2006, National Development and Reform Commission and Ministry
of Science and Technology);

(25 Bt ok T e se TAER tsE ) (JH%[2006]28 =) 2006.8.6
“Decision of the State Council on Strengthening Energy-saving
Work” (the National Development and Reform Commission [2006]
No. 28) on August 6, 2006;

CHESBER TR AR “TUA” FRedErss & TAEF Zras) (Ek
[2021]33 &) 2022.1.24;

“Notice of the State Council on Issuing the Comprehensive Work
Plan for Energy-saving and Emission Reduction during ‘the 14th Five
Year Plan period’”
Commission [2021] No. 33) on January 24, 2022;

(P EERIE S H (2025 £4)) (H%[2024]7 5)

2024.2.1;

(the National Development and Reform

“Guiding Catalogue for Industrial Structure Adjustment (2024
Edition) "(the National Development and Reform Commission [2024]
No. 7) on February 1,2024;

CGEEE P FrfE—I5 1T ) HI/T126-2003;
HJ/T126-2003, Clean Production Standard - Coking Industry;

(AR B i BEJRVH FEFR A1) GB21342-2013;
GB21342-2013, The Energy Consumption Limit per Unit Product of
Coke;
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h) (I REEITE 7LD (GB/T13234-2018);
GB/T13234-2018, Calculation Method for Energy Conservation of
Enterprises
i) (ZrEReFETT BN ) (GB/T2589-2020).
GB/T2589-2020, General Rules for Calculation of Comprehensive
Energy Consumption.
10.2 AU EK Energy Mix
B R B AR . SN — IR BT R PR B, 7 )
REEIR A FEIR . 2800 WA AR VB R e U ARE RE LA A2 FBK
PEIRK. BREDK. HLL 2805, RS, BUREE, FERE DU #E DL A REV %
RERE T R AR T A AR P I AR I TR g
Coking production is a process of energy conversion. The primary energy
input is washed coke for coking, and the secondary energy output includes coal,
steam, electricity, etc. The energy and Energy-consumed medium in the
production process include production water, recirculating cooling water,
demineralized water, electricity, steam, compressed air, nitrogen, etc. The
consumption of energy consuming working fluids and losses during energy

conversion constitute the energy consumption of the coke production process.
10.3 fe#Eit % Energy consumption calculation

10.3.1 fefEiTEVEE Scope of energy consumption calculation

TR REFETH VO B HE R ]  EZER] . TRisfE Rg. THRAERE LT
BB A B

The scope of process energy consumption calculation includes coal
preparation unit, coking unit, screening and transportation unit, C.D.Q, and
supporting auxiliary production unit.
10.3.2 Fr#H5 &% Convertion coefficient

REVE M FERE TR 5 (PrdndElE) R T

The conversion coefficients for energy and Energy-consumed medium
(converted to standard coal) are as follows:

ekt IH Washed coal 1.0088tce/t

£57% Coke 0.9714tcelt
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Hi, Electric power 0.1229tce/103kWh
472 F7K Production water 0.0414tce/103m3
% £k 7Kk Demineralized water 0.189tce/103m3

¥ 7K Recirculating cooling water 0.143tce/103m3

%< Nitrogen 0.0169tce/10°m?
E4545 <. Compressed air 0.0152tce/103m3
775, Steam (0.4-0.6MPa) 0.0978tcelt

10.3.3 HEFETH4L Calculation of Energy-consumption

ATREZ WL NREIR 4358451.80 MFRUELE, 7= H KA N 3105784.17
WEAR TR, REVR L 72 4 1252667.63 MFRHERRE - 5 717 #E Y 185216.84 WARHELE,
A5 BE 6 A 1259869.00 bR, & TFRERE 178015.47 MikRIHERE, 07 T Ak
FEN 55.68 kgcelt, FFEH EFR1E(GB21342—2013) (£E ik HAL™ i BEYRTE FEFR
e REFETHRLTEN T K.

The total inut energy for this project is 4382214.18 tons of standard coal
(tce), and The total output energy for this project is 3105784.17 tons of
standard coal (tce). The energy conversion difference is 1252667.63 tons of
standard coal. The power consumption is 185216.84 tons of standard coal, the
recovered energy is 1259869.00 tons of standard coal, the total process energy
consumption is 178015.47 tons of standard coal, and the unit process energy
consumption is 55.68 kgce/t, which is lower than the Chinese standard
GB21342-2013) “Energy Consumption Limit per Unit Product of Coke”.The

energy consumption calculation is detailed in the table below:

* 10-1 BEFEMTER
Table 10-1 Energy consumption calculation table

. PrnEsE (tce)
e GHgH | SR g Convert to
Convertion | F.47 Unit :
No. Name . Quantity standard
coefficient
coal(tce)
1 # N Input 4358451.80
R
1.1 SRR 1.0088 t/t 4320432 4358451.80
Washed coal
2 72 Output 310578417
2.1 44E Fule 0.9714 t/t 3197224.8 3105784.17
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s
No.

I H 44 %
Name

s 244
Convertion
coefficient

FAAT Unit

S
Quantity

PrbrdESE (tce)
Convert to
standard
coal(tce)

RER 4 72
Margin
energy-
conversion

1252667.63

BT
Power
consumption

185216.84

4.1

A=K
Production
water

0.0414

t/103m3

25.20

1.04

4.2

TEIR K
Recirculating
water

0.143

t/103m3

1134.00

162.16

4.4

L

Electric Power

0.1229

t/10%kWh

236046

29010.05

4.5

B Eh 7K
Demineralized
water

0.189

t/103m3

669.06

126.45

4.6

775 Steam

0.0978

t/t

1266696.0
0

123882.87

4.7

R4S
Compressed air

0.0152

t/10%m3

136848.96

2080.10

4.8

&< Nitrogen

0.0169

t/103m3

5292.00

89.43

4.9

FER B
Coke burning
loss

0.9714

t/t

30744.00

29864.72

[ i HEVR
Recycling
energy

1259869.00

5.1

TAE AR
ZRIRIThRIE
Annual steam
production of
C.D.Q boiler
converted to
standard coal

t/t

215449
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HibE A N Hi i 4 tce)
Convertion | .47 Unit *%i Convert to
iCi Quantity standard
coefficient
coal(tce)

T I H 44 %
No. Name

FENP IR SR R
SRR ZE R T bR
K Annual steam
production of
52 Coke oven t/t 1044420
waste heat
recovery boiler
converted to
standard coal

L BEFE
6 Total energy t 178015.47
consumption

LR A
7 Unit energy kg 55.68
consumption

10.4 “58E45r#T Energy-saving analyss

(R BT 7 S BE VR AR R A5 (GB21342—2013)/2 [ K brk &4 78 70 1l
S HFE . B HARSE E R AR R AR b, 255 AR OG™ i i
TREH AR bR, 20 KR ARG IE TR S a5 Y, A TR THEARH L b
GB21342-2013 “The Energy Consumption Limit per Unit Product of Coke”

is formulated by the National Standards Commission on the basis of fully

=
R

drawing on and referring to advanced technological achievements of countries
such as the United States, the European Union, and Japan, combined with the
actual Energy-saving technology of relevant products in China, and based on
extensive experimental verification. The design indicators of this project meet

standard requirements.

10.5 FifHEfE i Energy-saving measures

10.5.1 &M IfI2 £ RSN REFE e Energy-saving measures for coall

preparation and coke screening and transportation systems
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a)

b)

B RHILL AR G T IERIARSENL SR T AR B0 L, ATARYE S
BHEIRT R D, 4 #E; The quantitative feeder and
scraper coke discharge machine under the coke table adopt variable
frequency speed regulation motors, which can adjust the output
power according to the feeding amount, saving power consumption;
AR B R G4 K ] PLC BeBE shazi], kTR AT R
B, HEA/EEAER. 5B, REHE S . The coal preparation and
coke processing systems both adopt PLC interlocking automatic
control, and are scientifically managed by computers, making their

operations more accurate, reasonable, and efficient.

10.5.2 MH: RS AEHE It Energy-saving measures for coking systems

a)

b)

d)

BN R B 1 & I S WO, RS TR, 1
Iy #3038, The heat exchange heat recovery coke oven has
eliminated the storage chamber and reversing facilities, and adopted
a heat exchange chamber to preheat air, increasing heat exchange
efficiency;

FEP ) 2 AL JGERR S T, A o BUBE R RIE TR R RN #
3557, $em TR, The air duct of the coke oven is
located in the vertical flue partition wall, supplying gas in high
sections. Ensuring uniform high directional heating of the coke oven,
and improving the thermal efficiency of the coke oven;
RO R ERAE, R RE Y, PR A 5
[ JF /MR E The coke oven operates under negative pressure, and
during the coal loading and coking process, the smoke, dust, and
raw gas inside the furnace are not easily dispersed outside the
furnace;

WK AT T304, T I Vs B R GE, Bikr T 1M E
Ko YD T EGR RS AM% ;. The furnace door adopts a striking
knife edge furnace door, and the sealing effect of the striking knife
edge furnace door is good, preventing smoke and fire from the

furnace door, reducing heat dissipation and the escape of raw gas;

ek s SR I B A B IRy AR AR B B s D B )
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f)

¢)]

AR S TP, 54 T REJE; The outdoor surface of
the heat exchange room is sealed and protected with insulation
bricks, which minimizes the heat dissipation of the coke oven body,
effectively improves the thermal efficiency of the coke oven, and
saves energy;

FE T DX R FH v R0 e A v o B TR, A DR TR T =P L ™
w, BRI AL, BRAS T ERRERVE: The use of high-
efficiency insulation bricks and high-strength insulation bricks in the
furnace top area ensures that the surface layer of the furnace top is
flat and tight, reduces the temperature of the furnace top surface,
and reduces the heat consumption of the coke oven;

P TEHZME, SR IHRE, Wb RGM), MTAE
THET 5% 5% . The lower part of the coke oven is divided into
multiple flues, which can reasonably distribute the flue gas flow rate,
reduce system resistance, and facilitate the regulation and stability of

production operation.

10.5.3 # 1L RESE i Energy-saving measures for the thermal

engineering profession

a)

b)

KATREEROR, 53 BTRERERE, &3 G TREWF.

A, AR DA R, DLA RS TEIE A R & 15 2
AR, FTEGENER, TRESETHRERE) 2154498, T4
FEZRVR PSR AR B A 70.27kgeelt £5; Adopting C.D.Q technology,
paired with two sets of C.D.Q unit, two C.D.Q boilers are installed.
The main function of a C.D.Q boiler is to lower the temperature of the
inert circulating gas in the C.D.Q system and absorb its heat,
generating steam for heating or power generation, in order to
effectively utilize the heat of the inert circulating gas and save energy.
The annual standard coal consumption for C.D.Q is 215449t/a; The

steam recovery amount of C.D.Q is 70.27kgce/t coke equivalent to
standard coal;
FHEEEIIP ) R E LA T A A, H AR ZGEIR, TR
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c)

d)

f)

EICAI, T EREASBRES K. Bl EL Y. 89880t/a:;

The thermal system of the C.D.Q boiler is equipped with a continuous

discharge flash tank, and the secondary steam generated by it is
recycled and used for heating the deoxygenated feedwater of the

deaerator. The amount of steam recovered is approximately
89880t/a;

fully utilize the waste water discharged from the C.D.Q boiler and
save water resources, a long axis submerged pump is installed at the
discharge well of the C.D.Q boiler to recover the waste water. The
waste water discharged from the C.D.Q boiler is used for the water

seal tank of the C.D.Q loading unit. The recovered water volume is
15876t/a;

KPR E A HGRTAT R, [ B BR HUKAE, AT R AR s IR A
H; The steam released from the deaerator is recovered and sent to
the desalination water tank for circulation by the C.D.Q boiler.

I RARPIP S 12 RIS, WE 6 B, HBIPRARMR
W 32 AR L B AR AR R SRR B RS A, AR 2RV AR A
BURH, DUBRIIAERBARCRM, WEREN K, S hRE

H: 1083919t/a; The coke oven waste heat recovery boiler is

matched with coke ovens and equipped with 6 boilers. The main
function of the coke oven waste heat recovery boiler is to reduce the
temperature of the coke oven waste gas and absorb its heat,
generating steam for heating or power generation, in order to achieve

effective utilization of heat and save energy. The annual standard

coal consumption is 1083919t/a;

I H TR SR SR AR BT R i R 2RV TR A
FOR MR ML . ORIE T AR AR SR IR SR I # T R G T [ A
REMIAHEFIF; The high-temperature and high-pressure steam
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¢)]

h)

)

produced by the C.D.Q boiler and the coke oven waste heat recovery
boiler of the coke oven in this project is used for power generation in
the newly built steam turbine power station. Ensure the reasonable
utilization of heat energy recovered by the thermal system of C.D.Q
coke and coke oven waste heat recovery boiler;

VE AR KCR FHBUK YT A A AR, PR AR AR s il s n 4
A [ESOF IR K, SRS K BT A, LK R, PR AIKRE
¥, EEEhKEWEZ N 92485tt/a; The drainage of the steam
turbine power station is collected by a drainage expansion container.
The leakage of the steam seal and valve stem is recovered and
heated by the shaft seal heater, and the recovered condensate is
reused to save water resources and reduce energy consumption. The
recovery amount of condensate is about 92485tt/a;

FR SR BT . 3x60t/h, HRIEANER ML T K BT REvE ) AT E K
RIEBCERSFHLRHRTH (b E A KEARBERRHN) o “3wm KR
FINR G, ACHEKGRIRA AT RF SRR 7 A SRR, AR TR 2
BiE+EDI T.Z; The design scale of the desalination water station
is 3 x 60t/h. In accordance with the requirements of "improving water
efficiency and efficiency, promoting sustainable utilization of water
resources" in the "Water saving Design Specification for Steel
Enterprises" and the "China Water Saving Technology Policy Outline"
formulated by the National Development and Reform Commission
and other organizations, this project adopts a two-stage reverse
osmosis+EDI process;

ARTH 288 TE R I RIS I, FRICHAR CEE R RN T
5%). TiEHeFE; The steam pipeline of this project adopts effective
insulation measures to reduce heat loss (pipeline heat dissipation
loss is less than 5%) and save energy;

RGP ELLR G, WO EREIERH. The coke oven waste heat
recovery boiler is arranged on the intermediate platform to reduce the

heat dissipation of the high-temperature flue.
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10.5.4 BRrim R E LI §EE it Energy saving measures for dust removal

and ventilation profession

a)

b)

d)

AR TAERRENLS o iERLBT . D101 Hizuhi. C103 Hizuifrb R4 7

PR . TR AR T, TR ARRR A XL (100%)i8 54
Hoe st 1] UL 33 (70%)iz 4T ;- This project Crusher room, crushing
room D101 transfer station The dust removal systems of C103
transfer station are respectively installed on the roof of the factory
building, and the fans are not regulated; 1 C.D.Q dust removal
ground station, with variable frequency speed regulation of the fan.
When the C.D.Q furnace is fully loaded with coke, the dust removal
fan in the C.D.Q environment runs at high speed (100%), and the fan
runs at medium speed (70%) at other times;

PRSI AR B D AV E RS B, UK RS ) The
arrangement of dust removal pipelines reduces unnecessary turning
and diameter changes to reduce the resistance of the dust removal
system;

W FARBHBR A2 2%, FTRRARRE ), W2y HIRE. BRbde R A e JI B3 B8
Bl ATFRAKEE S, 541 HAE; Choosing a low resistance dust collector
can reduce resistance and save electricity. The dust collector adopts
needle punched felt covered membrane filter material, which can
reduce resistance and save electricity;

AR BARER, KK REFE; Prioritizing natural ventilation
can greatly save energy consumption;

AE A EE HE S RN LA B AU E AT BAEE R R HE e 4
AL 2 AR BB R it s 2 RUATL FC ) v 70 it 28 G A B PR
Bt (BT EREE>15mm); S HIEEEER R . The outdoor
units of cabinet or wall mounted air conditioning units should be
arranged on the south side of the building as much as possible; Take
shading measures for outdoor units of cabinet or wall mounted air
conditioners; The refrigerant pipeline system of the air conditioner

adopts insulation measures (insulation sheath thickness>15mm); The
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air conditioning connection pipeline should be as short as possible.

10.5.5 KL AEH i Energy saving measures for water supply and

drainage profession

a)

b)

10.5.6

NIERHKHE, ATREPSKRGRERMEREKTT Inorder
to reduce the amount of new water used, the water supply system in
this project adopt a recirculating cooling water supply method;
N LR B L ARCE, B IEfEH K R G EE AR %45
Ui, MITIE S FARBERER H 1, FEIEKIR B N i 4 B 3k /208
ar KBRS INZAE, AR K RGN TG 7). R K
7. In order to improve the heat transfer efficiency of process cooling
equipment, prevent scaling of pipelines and equipment in the
recirculating cooling water system, and achieve the goal of reducing
energy consumption, fully automatic shallow filters and water quality
stabilization dosing units are installed in the recirculating cooling
water pump station to add corrosion and scale inhibitors, bacteria and
algae killing agents to the recirculating cooling water system.
B 15\ 5 eSS it Energy saving measures for the power industry
e I S AAT BT RENL ™ it (BN RE T AR IR 48 ) SAE MV EOR B &
Fprn % BN EETF B2 E; Select Energy-saving
electromechanical products announced by the state (such as Energy-
saving transformers) and install energy metering units on the power
supply circuits at all levels required by regulations;
BB R G, ASH PRI g Tl BRARAR RS8R0, P4
FCHEZEERASIAE, DUILBC r ki, fEOLACHL i iristT. f£ 10kV B
= 380V AL R L UAME R B, R RGN, TAREYR:
Correctly design the power supply and distribution system, close the
substation to the load center, reduce transformer losses, reduce
transmission and distribution line losses, optimize distribution lines,
and ensure the economic operation of power supply and distribution
equipment. Install reactive power compensation units in 10kV
distribution rooms and 380V substations to improve system power

factor and save energy;
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c) 4/ WEHIITERHIATRER LED MUNT A, Sk, &3k
TR Bl Uy, e E A R B RS, AR ) Bl Al
B GUSEBLEFE RS, MIMIAEIFTEE H ¥; The entire factory adopts
Energy-saving LED lighting fixtures, selects lighting methods
reasonably, designs lighting circuit control methods reasonably, sets
up a lighting management and control system for the entire factory,
and realizes remote control based on time and on-site usage to

achieve Energy-saving goals;

d) WRiELZAFE, SR ZERAAGCRHZIA#ESEE . According
to the production process requirements, variable frequency speed
regulation units are used for the loads of fans and pumps.

10.5.7 SEIESE AT ERE it Energy saving measures for the Overall
layout major

a) AR PTEET v oo AT B, D LRERY SRS Each unit
substation is arranged near its load center to reduce energy loss;

b) &R AT RO E, BRI TERTE, DU
&, FRARKMLE L, MimEb e #E. Each dust removal ground
station is arranged close to its load center to shorten the dust removal
pipeline, reduce the loss along the way, lower the pressure head of
the fan, and thus reduce the consumption of electric power.

10.6 i fE45 16 Energy-saving conclusion

gi bRk, AIUH AR E AR S B, REUR N fRPR, BT A
FroER . AR A, BRI A, TZ2HERMEE, &R, &
Bk R, BA BENESF G A Bk, WH TR .

In summary, the main types of energy used in this project are reasonable,
the energy supply is guaranteed, the construction conforms to national
industrial policies and enterprise development directions, the construction scale
is reasonable, the process technology is reliable, the equipment selection is
advanced, and the construction conditions are good, which has significant

economic and social benefits. Therefore, the project is feasible.
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MBPIEREBEAREZF IR Employee quota and

technical and economic indicators

11.1 FRIE 51 Staff Quota
11.1.1 g &4 Compilation basis

AT T E A S b N RIEAE 57 35 A0 57 3l 22 4 A7 ARk (B e 57 3 E
TUER QR A KIE AT .

The staffing quota for this project is formulated in accordance with the
relevant provisions of the Labor and Labor Safety Industry Standard of the
People's Republic of China, Metallurgical Labor Quota (Metallurgical
Production).

11.1.2 2wl JE H Scope of Preparation

bl VE DR ] . BRI, TR RS TRERS. FilA Wi
BN S BRI RSS N

The scope of staffing includes production personnel, management and
service personnel in coal preparation unit, coking unit, Screening and coke
transportation system, C.D.Q system, auxiliary production facilities, etc.

11.1.3 AN )& FE 44| Organizational structure and management system

ARG e BAIAH L 1) A R B O Y SR & Tk, B NFHEH A
A W H SN BEATE 2, DA RGNS BRI PR FF AN

The equipment and corresponding public auxiliary facilities of this project
belong to Zimbabwe, and their production, personnel, and other aspects are
managed by the company's existing organizational structure. The existing
organizational structure and management system remain unchanged.

11.1.4 & 7=t Production shift system

HELAE P A A% DY BIE R BC 4 PR BRI BR AT o AN SR ED N S22 N B 3 4%

Continuous production positions are equipped with a four shift system and
operated on a two shift system. 4% of the total production personnel will be
compensated for absenteeism.

11.1.5 2wt 45 1 Preparation results

—W TR AR A E 01 358 N, Ho A N5t 315 N, EHLLRSS A B2 43
N
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The first phase of the project requires a workforce of 358people, including
315 production personnel and 43 management and service personnel.

TR T E 1 266 N, Hr AR N 225 N, BB AIRSS A G 31
N

The second phase of the project has added 256new employees, including

225 production personnel and 31management and service personnel.
SRR T E 1 260 N, r AR NG 229 N, EBEAIRSS A B 31
N

The second phase of the project has added 260 new employees, including

229 production personnel and 31management and service personnel.

PEILR 11— — R T 51, R 11-2 IR T k. & 11-3 =i T2
Ko

Please refer to Table 12-1 for the first phase staff quota, Table 12-2 for the

o

second phase staff quota, and Table 12-3 for the third phase staff quota.

Fz 1M1 —HRTERSE
Table 11-1 Staffing Table for Phase | Employees

J¥*%5 No. 2 FK Name N Number #%7E Remarks
1 i N
Production facility personnel
L I
1.1 LA 40
Coal preparation unit
’ Coking unit
WEER G
121 Coking system 127
iz fE R
1.2.2 Screening and coke 20
transportation system
WA 7
1.2.3 }: WHE@IL%E_ 32
fgd
Y8 A
1.2.4 $};‘”‘%%’}E 16
Dry quenching system
A ESE
13 Public auxiliary unit 68
A== N 7Nt Subtotal 303
AR 12
Make up for absenteeism
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%5 No. %%k Name A% Number £%7F Remarks
A= N Eit Total 315
EH LRSS N R
2 Management and service 43
personnel
3 HR T4 Total 358

FlE: REE] B

Note: Auxiliary personnel in the front area of the factory are not included.

Fx1M-2 BT ERZRK
Table 11-2 Staffing Table for Phase Il Employees

5 No. #% Name A% Number #%1¥ Remarks
1 i N
Production facility personnel
2 WA 1A)
1.1 . : 4
Coal preparation unit
' Coking unit
W R
121 Coking system 127
WA B 72t
1.2.2 }: WEE@IL%E 32
fgd
IE I Q‘
12.3 TRAERGS 16
Dry quenching system
A ES|
13 Public auxiliary unit 37
A2 N A/IINT Subtotal 216
D o
Make up for absenteeism
A7 NGt Total 225
B RS N
2 Management and service 31
personnel
3 HR T %% Total 256

ks KRBT AT XHBIA 5.

Note: Auxiliary personnel in the front area of the factory are not included.

- 296 -



m kel (b3 ) RHEBRBHBIRAE

HUATAI YONGCHUANG (BEIJING) TECH. CO,, LTD.

x11-3 ZHRTERR
Table 11-3 Staffing Table for Phase Il Employees

FF5 No. 4 %% Name A% Number #%7E Remarks
1 sy Y
Production facility personnel
s
1.1 . . 4
Coal preparation unit
1 i vl
' Coking unit
HEER G
121 Coking system 127
s fE R R
1.2.2 Screening and coke 4
transportation system
WA= s ok
1.2.3 }: WHR@IL%E 32
fgd
Y8 B
1.2.4 H‘”“%‘%’}E 16
Dry quenching system
ARSI
13 Public auxiliary unit 37
A7 N7/t Subtotal 220
) 9
Make up for absenteeism
A N At Total 229
(C$E VI E YN
2 Management and service 31
personnel
3 R T 5% Total 260

iV REE ATXABIA T

Note: Auxiliary personnel in the front area of the factory are not included.
11.1.6 A\ Z2 55l Personnel training
11.1.6.1 &P A 7 551l Management personnel training

BN CER B KL LR 22 DR B EE AR DA R oRERER . A=, HiR.
B &8 . BRI ETTRE BN SO 2 [ [ ) 2450 B [R1 SR A AT R
73[R

Management personnel are required to have a college degree or above

and a technical title of assistant engineer or above. Management personnel

from departments such as production, technology, equipment, operation, and
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automatic control will be sent to similar domestic enterprises that have already
been put into operation for on-site training.
11.1.6.2 A= F AR TR B Training for production technology backbone

A N R EOR BAT S b SO . AR, 4. B shisil S A R B+
FE N EB W FEZEAN AT E, FL IR 2~3 M. BLE NG BT
BRFEZ, FEEHIELKN.

Production personnel are required to have a high school education level.
Training for production, maintenance, automatic control and other production
technology backbone to similar domestic enterprises that have already been
put into operation requires specialized training for 2-3 months. The above
personnel are required to undergo technical assessment before taking up their

positions with a certificate of qualification.
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11.2 FARLZL 54 Technical and Economic Indicators

*® 11-4 —HAEELZIFRARIEIRR

Table 11-4 Main economic and technical indicators of the first phase

F5 fabr R AL fabn H/IE
No. Name Units Indicators Remarks
Unit capability
R R 4
11 Coke production 10%/a 100
TN Fh FEF
fEp g A BRL
1.2 heat recovery
Coke oven type
coke oven
L 1
1.3 Number of coke oven 4x25
holes
holes
TR E R
1.4 Capacity of dry t/h 1x140
quenching device
FEAE A =
15 . t/h 1x63 A T3
(P=13.8MPa,t=570°C) Maximum 73
SRR AR AR
Coke oven flue gas
1.6 coke oven waste heat t/h 2x152
recovery boiler
(P=13.8MPa,t=5707C)
R iy N
Steam turbine power
1.7 | station (P1=13.2MPa MW 2x65
(45) , t1=566C)
5 P R
Product output
T4
2.1 Dry total focus t/a 1065742
R (FHED
2.2 Coke (dry basis) t/a 1030724
>30mm t/a 979188
<<30mm t/a 51536
TUER R A (35
23 Sedimentation tank t/a 745
powder coke (dry
basis)
TR EER £R
24 Dry quenching t/a 24024
powder coke
2.5 KA 10%kWh/a 1027600
Power generation
Horp At
Among them: external | 10°%kWh/a 929300
supply
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5 FRbR A4 PR B fetr H/E
No. Name Units Indicators Remarks

JEA R FE &

3 Raw material
consumption
WA RS ()
3.1 Clean coal for coking t/a 1440144
(iry)

3.2 R~ t/a 7.763

Trisodium Phosphate

PH A5 71

3.3 PH regulator t/a 48.26

25 2447

t/a 5.28
complex reagent

AL B KR 7
3.6 Oxidative fungicide t/a 0.17
and algaecide

[N N D Tl
Non oxidizing
37 bactericidal and va 0.05

algicidal agents

#hiE: HCL
(30% >

3.1 Hydrochloric acid: va 0.208
HCL (30% )
Befil: NaOH (40%)
3.8 Caustic soda: NaOH t/a 2.025
(40%)
1YY, <2
3.11 A t/a 3.67
Flocculant
> T
3.8 A t/a 6.716
bactericide
3.9 L] ta 1113
reducing agent
RELIJE 71
3.10 Scale inhibitor va 1.113
SR BIE JiJt/a
3.12 reverse osmosis 10000 14
membrane yuan/a
iR JE M Jiztla
3.13 ultrafiltration 10000 6
membrane yuan/a
IR 225 & = B
fi//mﬁ;zﬁf/}*@ﬁ% Fijisa
3.14 EVerse osmosis 10000 1.2
security filter uan/a
membrane y
ﬁﬁ|§%1ﬁf?ﬁﬂ% Fiita
3.15 rafiiration 10000 0.6
membrane security
; yuan/a
filter membrane
3.16 RepRJEdit Coke ta 10248
burning loss
3.17 A 7K Quicklime t/a 7464
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s L AEZY N L2 fabn H/IE
No. Name Units Indicators Remarks
. 2 I FE
Power consumption
K
4.1 Water
SRR 10°m¥a 1237.74
Production water
FESPIEIA K
_Coke oven m3h 39 54 Self supply
recirculating cooling
water
TREC R FBAEFA K
Recirculating cooling
water for steam m3/h 45 H fit Self supply
turbine power
generation
T RUGIEFRIK
Compressed air an
nitrogen station 2374 E it Self supply
circulating water
R K m3/d 19.58
Domestic water
H,
4.2 Electric power
EIJJIJJ o kW 17874
Active power
41l xR
BT KVA 19428
Apparent power
Annual power 10%kWh/a 98300 8
. Self supply
consumption
iR
4.3 Steam
0.6MPa 1 A1257%
0.6MPa saturated t’/h 4 ﬁiﬁﬁ
Starting work
steam
0.6MPa 1 F175% e
S VX
0.6MPa saturated t/h 0.2 A
Used for coke oven
steam
0.6MPa 1 f17575 JiREE!
0.6MPa saturated t/h 8 For desulfurization
steam purposes
s B ot
PR =
4.5 IRAT . m3/min 15.33 New air compressor
compressed air )
station for supply
HUES S B it
4.6 Purifying compressed m3/min 771 New air compressor
air station for supply
G 2 g
47 A m3/min 13.5 New air compressor
Use for dust remove .
station for supply
S Y P /= * z= |5 kA
48 R | 35 FAE AR
Purified air for New air compressor
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financial internal rate
of return (pre tax)

s L AEZY N L2 fabn BT
No. Name Units Indicators Remarks
instruments station for supply
—HH 10 K (BA#A
{E %) 36420kJ/Nm3
TR R AR 30
4.8 Natural gas for dry 10°m%/a 132 10 days per year
quenching oven (calculate_d_ based
on a calorific value
of approximately
36420kJ/Nm3)
R Eh K b it
Eh ;
4.9 Bk th 26.55 Newly built
Demineralized water desalination water
station for supply
5 £ 471
Investment
8T dris Fit
5.1 Construction 4 154099.02
; 10%yuan
investment
AV S it
5.2 Interest during 4 9275.53
. ? 10%yuan
construction period
MANHE & STt
53 Working capital 10*yuan 11437.30
Vot % P b
6 Financial forecast
indicators
6.1 EA 71708 208421.95 | &/ Production
Operating income 10*yuan/a year
A JiJt/a 1A= 4E Production
6.3 value added tax 10*yuan/a 17887.48 year
6.4 JF%?M#;")EH 74375/3 161001.05 i5 774 Production
Raw material costs | 10%yuan/a year
65 371 %% 74371:/a 283.53 i57#4E Production
Power cost 10*yuan/a year
— Zy =g 5
WA Fizt/a EEITE
6.6 4 176507.42 Average operating
Total cost expenses | 10%yuan/a ;
period
N _ 2555 B S 1
MRS JiTtla EERTE
6.7 i 4 101290.12 Average operating
Total profit 10%yuan/a :
period
e — ZE W
B3R, Fizt/a SRR
6.8 4 33425.74 Average operating
Income tax 10%*yuan/a .
period
. . — ZE AT
6.9 B A /i7i/a 6786438 | Average fjﬁzﬁn
' After tax profit 10%yuan/a ' ge op 9
period
T #5500 5% A EB U
M CBLAD
6.10 Project investment % 58.59
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5 FRbR A4 PR B fetr H/E
No. Name Units Indicators Remarks
Tt #5511 55 P U
A (BifE)
6.11 Financial internal rate % 42.46
of return on project
investment (after tax)
ARG 55 N AR
6.12 Capital Financial % 59.57
Internal Rate of
Return
TEEVEITRG e
6.13 A Project i 319 ID ol
. ) . ncluding
investment payback Years construction period
period (pre tax)
3 F B O (B R
614 | /o) Project fﬁ 3.82 Including
investment payback vears construction period
period (after tax)
BEA S B RIUH 4 pcava
6.15 Capital investment Years 4.06 Including
payback period construction period
I H B 5 e
(ic=12%, Fir) Yoo
6.16 Net present value of 10%uan 551063.17
project investment
(ic=12%, pre tax)
T H T A
(ic=12%, ﬁé)ﬁ) ﬁfl:
6.17 Net present value of 10%uan 341710.59
project investment
(ic=12%, after tax)
RARL HIE
(ic=12%) Yapn
6.18 Net present value of | 10%yuan 1391219.83
capital (ic=12%)
IS g i n RS
6.19 Total investment % 58.88
return rate
T H T AN 4 1R 2
6.20 Net profit margin of % 102.49
project capital
7 ERTE
Other indicators
.y e A 358
) Employee quota Person
Horpe A4 p= N i A
Among them: Person 315
Production personnel
EEAIRS N R A
Management and Person 43
service personnel
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Fr5 T b 44 R L2 by H/IE
No. Name Units Indicators Remarks
75 R R
' Overall plan and
transportation
1 u] _H
o1 RO 2 428700 SR T A
Engineering land area Phase | land area
- A = T
EL (=)
722 LE%.IE . m? 66350 All three phases of
road engineering
roads
2R Al A
7.2.3 Green land utilization % 15
rate
A3 = HAZRAL
% 1
724 ERAC BB m?2 64305 All three phases of
Green land area .
greening
#* 11-56 “HIF ZX R ARIgIRE
Table 11-5 Technical and Economic Indicators for Phase I
F5 FaPR 24 PR LA s H/IE
No. Name Units Indicators Remarks
1 LR
Unit capability
R 4
11 Coke production 10%/a 100
ki AR
1.2 heat recovery
Coke oven type
coke oven
L 7
1.3 Number of coke oven h 4x25
oles
holes
TR B R
1.4 Capacity of dry t/h 1x140
quenching device
FEIE A Z
15 \ t/h 1x63 T3
(P=13.8MPa,t=570°C) Maximum 73
PR AR AR
Coke oven flue gas
1.6 coke oven waste heat t/h 2x152
recovery boiler
(P=13.8MPa,t=570"C)
TR R L
Steam turbine power
1.7 | station (P1=13.2MPa | MW 2x65
(41) , t1=566C)
) P
Product output
=
2.1 TR t/a 1065742
Dry total focus
R (T
2.2 Coke (dry basis) t/a 1030724
>30mm t/a 979188
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FPs Ei=R AR i AL EEE ik

No. Name Units Indicators Remarks

<<30mm t/a 51536

DUUEHR R (35

23 Sedimentation tank

' powder coke (dry
basis)

t/a 745

TR £
24 Dry quenching t/a 24024
powder coke

ik

2.5 Power generation

103%kWh/a 1027600

Horp: A
Among them: external | 10°%kWh/a 929300

supply

JEA RN A E
3 Raw material
consumption

PrREE I REHE ()
3.1 Clean coal for coking t/a 1440144
(dry)

22 =

Trisodium Phosphate va 7.763

PH #7571

3.3 PH regulator t/a 48.26
s
3.5 &2l Ya 5.28
complex reagent
SR TR KB 7
3.6 Oxidative fungicide t/a 0.17

and algaecide

e Sy ]
Non oxidizing

37 bactericidal and va 0.05

algicidal agents

hH:  HCI(30%)

3.1 Hydrochloric acid: t/a 0.208
HCI(30%)
1etd: NaOH(40%)
3.8 Caustic soda: t/a 2.025
NaOH(40%)
21 6,
3.11 A ta 3.67
Flocculant
> T X
3.8 A Bl t/a 6.716
bactericide
e
3.9 ﬂ_ﬂi"” t/a 1.113
reducing agent
FH Y5 751
310 Scale inhibitor va 1.113
B Jiztla
3.12 reverse osmosis 10000 14
membrane yuan/a
e i M Jiztla
3.13 ultrafiltration 10000 6
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)
No.

EER AE e

Name

=R 2
Units

Ei=2n
Indicators

T

Remarks

membrane

yuan/a

3.14

S35 17 AR 221 PR
Reverse osmosis
security filter
membrane

Jiztla
10000
yuan/a

1.2

3.15

TR RO 2 i B
Ultrafiltration
membrane security
filter membrane

Jiztla
10000
yuan/a

0.6

3.16

FEaR BE4h Coke
burning loss

t/a

10248

3.17

IR
Quicklime

t/a

7464

EUPAREE

Power consumption

41

7K
Water

A=K

Production water

10%m?/a

1237.74

P IEIA K
Coke oven
recirculating cooling
water

m3/h

39

H it Self supply

RV GERTTEZVIN
Recirculating cooling
water for steam
turbine power
generation

m3/h

45

H it Self supply

T RIGPEH K
Compressed air
nitrogen station
circulating water

2374

H it Self supply

GV

Domestic water

m3/d

19.58

4.2

R

Electric power

AYITh&

Active power

kW

13007

MAETh &

Apparent power

kVA

14138

FEFEHLE
Annual power
consumption

10%kWh/a

71539

H it Self supply

4.3

IR

Steam

0.6MPa 1 f1 25
0.6MPa saturated
steam

t/h

T H
Starting work

0.6MPa 1f1 757X
0.6MPa saturated
steam

t/h

0.2

4 H
Used for coke oven
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s LAY L2 fabn H/IE
No. Name Units Indicators Remarks
0.6MPa 1F17&i5 i it H
0.6MPa saturated t/h 8 For desulfurization
steam purposes
e A S e il 4t
7=
4.5 AR . m3/min 15.33 New air compressor
compressed air )
station for supply
AL 4877 B s R b At
4.6 Purifying compressed m3/min 541 New air compressor
air station for supply
b F BT A R it
4.7 S m3/min 13 New air compressor
Use for dust remove )
station for supply
RS B it
4.8 Purified air for m3/min 3.5 New air compressor
instruments station for supply
—4HEH 10 K (BL#A
%) 36420kJ/Nm3
TR AR TR D
4.8 Natural gas for dry 10°m3/a 132 10 days per year
quenching oven (calculate.d_ based
on a calorific value
of approximately
36420kJ/Nm3)
A B R Kl it
Hh :
4.9 Bk th 26.55 Newly built
Demineralized water desalination water
station for supply
Investment
HWLR Fit
5.1 Construction 4 127263.29
; 10%yuan
investment
AR H
5.2 Interest during 4 7660.24
. 7 10%yuan
construction period
MaNs e Ji7t
>3 Working capital 10%uan 10804.14
ot 2% TR0 4 B
6 Financial forecast
indicators
6.1 EALA 7176/8 20981352 | &7 Production
Operating income 10*yuan/a year
AR Jivtla AP 4E Production
6.3 value added tax 10%yuan/a 18070.33 year
6.4 J?\*jr%ﬂ% 743713/61 161001.05 iXP#4E Production
Raw material costs | 10*yuan/a year
6.5 1% ?m/a 273.99 %774 Production
Power cost 10*yuan/a year
. SA B B S 5
WA Jizila EEATH
6.6 4 173206.15 Average operating
Total cost expenses | 10%yuan/a period
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return rate

s LAY L2 fabn H/IE
No. Name Units Indicators Remarks
N . ZE 1T
67 Rl it | os7ss a3 SRR
. . 4 . Average operating
Total profit 10*yuan/a ;
period
o B GET L
B R Fizt/a SRR
6.8 4 34910.15 Average operating
Income tax 10*yuan/a ;
period
N " _ 2= WS
6.9 B/ AL Jiu/a 7087848 | Average }jqj;tin
' After tax profit 10%yuan/a ' %eric? q 9
T #5500 55 N BB A
aE CBLAT
6.10 Project investment % 70.82
financial internal rate
of return (pre tax)
T P8 55 N BB AL
mE (BiE)
6.11 Financial internal rate % 51.13
of return on project
investment (after tax)
A 55 N B R
6.12 Capital Financial % 74.41
Internal Rate of
Return
55t A B (B P
Hij) Project i e
6.13 . ¢ ¢ back Years 2.91 Including
investment paybac construction period
period (pre tax)
51 B ERO (B P
J&) Project i H @W?’ﬁ
6.14 . tment bavback Years 3.44 Including
investment paybac construction period
period (after tax)
ANt S IV E: 4 W
6.15 Capital investment Years 3.46 Including
payback period construction period
T H #5515 L
6.16 Net present value of 4 592461.07
e 10%yuan
project investment
(ic=12%, pre tax)
TH P55 L
(ic=12%, Bif5) i
6.17 Net present value of 4 373938.12
A 10%*yuan
project investment
(ic=12%, after tax)
A NS
(ic=12%) Yapin
6.18 Net present value of | 10*yuan 1453002.68
capital (ic=12%)
ISEi AL ETES
6.19 Total investment % 73.50
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Fr5 TR 44 PR Li¥A by #HE
No. Name Units Indicators Remarks
T H B A 4 R
6.20 Net profit margin of % 128.34
project capital
7 ERTER S
Other indicators
] — =
7-1 E/\IT\EJ'_\( j\ 256
Employee quota Person
Hr: A= NG A
Among them: P 225
X erson
Production personnel
EHAIRSS N 5 A
Management and P 31
: erson
service personnel
79 ISYpS S i)
' Overall plan and
transportation
= [l — H [l
Engineering land area Phase Il land area

& 11-6 ZHIRAREFatrak

Table 11-6 Technical and Economic Indicators for Phase |lI

F 5 EiEp A2y A fatbs #E

No. Name Units Indicators Remarks

1 R E b
Unit capability

,E‘:‘ v B
1.1 IR

4
Coke production 107a 100

fgpgpny AIELVGE
heat recovery
coke oven

1.2 Coke oven type

YRR
1.3 Number of coke oven
holes

L

holes 4x25

1.4 Capacity of dry t/h 1x140
quenching device

TR i
15 . t/h 1x63 A T3
(P=13.8MPa,t=570°C) Maximum 73

FRIP AR AR
Coke oven flue gas
1.6 coke oven waste heat t/h 2%152
recovery boiler
(P=13.8MPa,t=570"C)

VRS Rk
Steam turbine power
station (P1=13.2MPa

(45) , t1=566C)

1.7 MW 2x65

) PR
Product output

f=
2.1 s

Dry total focus Va 1065742
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s LAY L2 fabn H/IE
No. Name Units Indicators Remarks
R (TED
2.2 Coke (dry basis) t/a 1030724
>30mm t/a 979188
<30mm t/a 51536
DUER AR (38
23 Sedimentation tank ta 745
powder coke (dry
basis)
TR AR
24 Dry quenching t/a 24024
powder coke
2.5 KL . 10%kWh/a 1027600
Power generation
Horp At
Among them: external | 103%kWh/a 929300
supply
JRAARHE R
3 Raw material
consumption
MR RS JE ()
3.1 Clean coal for coking t/a 1440144
(dry)
IR — 4
3.2 Trisodium Phosphate va 7.763
PH #7571
3.3 PH regulator t/a 48.26
g NEE >
3.5 2l Ya 5.28

complex reagent

AR TR KRB 7
3.6 Oxidative fungicide t/a 0.17
and algaecide

FESAUA A T B
Non oxidizing

37 bactericidal and va 0.05

algicidal agents

#hi2: HCL
(30% )
3.1 Hydrochloric acid: va 0.208

HCL (30% )

hi: NaOH (40%)

3.8 Caustic soda: NaOH t/a 2.025
(40%)
311 AU ta 3.67
Flocculant
o
3.8 A ta 6.716
bactericide
3.9 I3 ta 1113
reducing agent
3.10 biL b 1 ta 1113

Scale inhibitor
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s LAY L2 fabn H/IE
No. Name Units Indicators Remarks
B ZE R JiJtla
3.12 reverse osmosis 10000 14
membrane yuan/a
TR JiJt/a
3.13 ultrafiltration 10000 6
membrane yuan/a
R e T ~
%uﬁ{%ﬁzﬂz)ﬁﬂ% Fijtla
314 everse 0Smosis 10000 19
security filter
yuan/a
membrane
REBRIUER | 5z,
315 rafiltration - 10000 0.6
membrane security
; yuan/a
filter membrane
E e ) =
3.16 fEHBED! Coke t/a 10248
burning loss
3.17 £ 47K Quicklime t/a 7464
A 2 1k
Power consumption
K
4.1 Water
K 10°m¥/a 1237.74
Production water
BEAP IR K
_Coke oven m3h 39 (4 Self supply
recirculating cooling
water
VR R LR AR
Recirculating cooling
water for steam m3/h 45 H it Self supply
turbine power
generation
T RIGPEH K
Compressed air mn
nitrogen station 2374 H % Self supply
circulating water
LK m3/d 19.58
Domestic water
L
4.2 Electric power
ﬁljﬂjjz kw 12038
Active power
41l 2
Bz KVA 13084
Apparent power
EFEHLE
Annual power 10%kWh/a 66207 H fit Self supply
consumption
R
4.3 Steam
0.6MPa T A1 255 Ya 4 HITH
0.6MPa saturated Starting work
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T E =Y a2y BN Ei=2n &
No. Name Units Indicators Remarks
steam
0.6MPa 1 fl 235 L
/EA
0.6MPa saturated t/h 0.2 FEh
Used for coke oven
steam
0.6MPa 11 fl1787%, J A FH
0.6MPa saturated t/h 8 For desulfurization
steam purposes
i s BT R S R it
7=
45 RAE m3/min 15.33 New air compressor
compressed air )
station for supply
b B 48 =S, BT T
4.6 Purifying compressed m3/min 48.1 New air compressor
air station for supply
i BT R S R kit
34N .
4.7 m3/min 12 New air compressor
Use for dust remove )
station for supply
R S BT T
4.8 Purified air for m3/min 3.5 New air compressor
instruments station for supply
—4EF 10 K (Bt
{H %) 36420kJ/Nm3
B A R IR D
4.8 Natural gas for dry 103md/a 132 10 days per year
quenching oven (calculate_d_ based
on a calorific value
of approximately
36420kJ/Nm3)
BT A [ R K
A +h .
49 Pk t/h 26.55 Newly built
Demineralized water desalination water
station for supply
5 BT
Investment
AR 5t
5.1 Construction 4 131209.62
; 10%yuan
investment
AR R T
5.2 Interest during 4 7897.77
. 7 10%yuan
construction period
MBENTE 4 Jit
53 Working capital 10%yuan 10853.37
WA 5% TR F b
6 Financial forecast
indicators
6.1 Ejlkllﬁ_)\ ?m/a 300090.79 i5 7% 4E Production
Operating income 10%*yuan/a year
HEERL Jitla 577 4E Production
6.2 value added tax 10%*yuan/a 18106.49 year
63 Jﬁ*ﬂr%ﬁﬁ 74575/a 161001.05 1577 4E Production
Raw material costs 10*yuan/a year
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Fr5 LAY L2 by H/IE
No. Name Units Indicators Remarks
6.4 1% JiJt/a 273.99 %774 Production
' Power cost 10*yuan/a ' year
25 1A ST 4
A Fistla EEATH
6.5 4 173599.40 Average operating
Total cost expenses | 10%yuan/a ;
period
N — ZE T
FIE R JiJtla SENITL
6.6 . 4 105633.83 Average operating
Total profit 10*yuan/a ;
period
. 44 B S 43
B3R Jivila EEATH
6.7 4 34859.16 Average operating
Income tax 10%yuan/a .
period
. . _ 25 {H S IR
6.8 B AL /i7u/a 70774.67 Avera me/gtfgtin
' After tax profit 10%*yuan/a ' ge op 9
period
T P 55 N B AL
A (BLED
6.9 Project investment % 69.03
financial internal rate
of return (pre tax)
T H 5530 55 N B
mE (BED
6.10 | Financial internal rate % 49.86
of return on project
investment (after tax)
TGV 55 N E i A
6.11 Capital Financial % 72.23
Internal Rate of
Return
HI) Project as HoE
6.12 . ¢ ¢ back Years 2.94 Including
investment paybac construction period
period (pre tax)
55t F 5 ] (B P
J&) Project i FO B
6.13 , ; i back Years 3.49 Including
investment paybac construction period
period (after tax)
PR TR [RIU e B
6.14 Capital investment Years 3.51 Including
payback period construction period
TH P55 L
(ic=12%, B i
6.15 Net present value of | ;g4 589551.62
e yuan
project investment
(ic=12%, pre tax)
T H 55 15 LA
6.16 Net present value of | 0. 371336.78
C yuan
project investment
(ic=12%, after tax)
PR IE 17T
6.17 (ic=12%) 10%uan 1450880.65
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)
No.

EER AE e

Name

=R 2
Units

Ei=2n
Indicators

T

Remarks

Net present value of
capital (ic=12%)

6.18

SR R
Total investment
return rate

%

71.35

6.19

T H 3 AR < R
Net profit margin of
project capital

%

124.55

HAhFE AR
Other indicators

7.1

PR E 7
Employee quota

A

Person

260

Hodp: A2 AR
Among them:
Production personnel

A

Person

229

ARG N 5
Management and
service personnel

A

Person

31

7.2

S Sz
Overall plan and
transportation

7.2.1

LA FH b AR

Engineering land area

63820

= I st AR

Phase lll land area
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12 MIE (RBfiE) Attached Figures (See attachment)
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13 W EMIZR (IWMi%F) Financial Evaluation Appendix

(See attachment)
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