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R KR FMEFLHL Abstract

Study on Reasonable Production and Optimization of
Electricity in Iron and Steel Enterprises

Abstract

Electricity is one of the important energy sources second only to coal in the production
of iron and steel enterprise, so the position of electricity can not be ignored. In the structure of
energy consumption in the iron and steel enterprises, due to the differences of each
enterprise’s technological process, electricity proportion is roughly 20% to 30%, electricity
costs account for about 10% of the total production cost. So, with an effective way to
optimize the electricity production in iron and steel enterprises, looking for a reasonable
electricity production and out-purchased strategy, have a great significance on the
implementation of energy saving and emission reduction, reduction of production costs and
improvement of the overall efficiency of enterprises. With this research background, this
paper analyzes the electricity production process and consumption characteristics of iron and
steel enterprises, proposes a electricity production optimization model for iron and steel
enterprises which taking electricity, gas and steam into consideration, and the model is
applied in the electricity production system of Shougang Jingtang, and a better result is gained.
The main research contents of this paper are as follows:

1. The links of electricity production, out-purchased, use, etc of iron and steel companies
are understood deeply, the process principles and characteristics of the existing electricity
generation technologies are analyzed in detail, according to this put forward the principle of
electricity generation in iron and steel enterprises, and the use characteristics of electricity are
analyzed briefly.

2. The electricity production optimization model of iron and steel enterprises is
established. In this paper, based on in-depth understanding of the electricity production of
iron and steel enterprises, integrated considering the joint optimization of electricity, gas and
steam three types energy media, established with a universal electricity production
optimization model. The model is settled by the software ILOG. The model realizes joint

optimization scheduling from production and out-purchased of electricity, gas distribution and
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steam production three perspectives, and provides reasonable electricity production and
out-purchased strategy for iron and steel enterprises, to achieve the purpose of system
operating cost reduction. Among them, the optimal allocation of surplus gas and production
optimization scheduling of steam is measures, but the electricity production and
out-purchased optimal scheduling is the ultimate goal.

3. The optimization model is applied in Shougang Jingtang, verify the validity of the
model. This paper aims at the present situation of Shougang Jingtang, emboded the universal
model, established the electricity production optimization model of Jingtang company to
consider the electricity, gas and steam three types energy media. Through the model solution,
proposed the electricity production and out-purchased strategy of Shougang Jingtang, at the
same time, the scheme of gas distribution between gas buffer user and steam production
between steam production equipment is given, reflected the impact of the seasonal tariff on
the model. Considered the impact of TOU to model, the corresponding schemes of adjustment
are proposed, and better results are gained. Finally, disscussed the economic rationality of the
only-buy-coal and only-buy-power two electricity supply modes in steel production, and
analyzed the impact of the purchased electricity and purchased coal prices change on the
economy of the two modes.

Key words: iron and steel enterprises; electricity; optimization; energy conservation
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Fig. 1.1 Changes of energy consumption per ton steel in china iron-steel industry in 2000-2010
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Fig. 1.2 The contrast of energy structure in home and abroad iron-steel industry
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Fig. 2.2 The diagram of power production system in iron and steel enterprise
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Fig. 2.3 The diagram technological process of CCPP
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Fig. 2.4 Schematic diagram of cogeneration of heat and electricity
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Fig. 2.7 The diagram technological process of sintering waste heat power generation
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Fig. 2.8 The diagram technological process of converter saturated steam power generation
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Fig. 2.9 The diagram technological process of heating furnace low-temperature heat power generation
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Fig. 2.10 The diagram technological process of washing blast furnace slag water heat power generation
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Fig. 2.11 Percentage chart of electricity consumption in various production process of iron-steel enterprise
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Fig. 3.1 The schematic illustration of electrical energy system in iron and steel enterprise
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MR B AEZHS . BR. B0, FRBEE=FFMRL, 2N
BRI EBR R KU m, A B R AN UAE FEXRXRIFIRENZ mH
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B MAh, kSR BEH SRR, HTHAERECREFRR, RiKHRE
WEER 2 AMIZERBR O, TS & Bk R IR, RARAER IR AR =
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4.1 ENEELTBUR

EWRENKARRPAANER “+—H” VR ENESTREME, BENMEN
HERENE, REASENBINELBXAKT VAR, CECAREN— I EFE
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FRIPN BRI, TERERME N 4k 898.15 TM/E. NIE 970 TTH/LE., 4
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Fig. 4.1 Main production process and devices of Shougang Jingtang
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WA -ERBRETEIR R BHLA (CCPP), RARMEREFRETHE 3ISMW THRAEK B
A (CDQ) MFHE 36.5MW Fi I THAE A EHA (TRT). kb A EATT
ER, MURBRE. KRERERHADSEREENLRETMER, MHRS A BHHE
ot F ) B R A HLA TS AMET RIS MR A lt, ASCIERE & &R
TERBSER, WMANENFFZmTaRE, TUESER.

YR EA T AR EME =M#ER: S1 IHFEEK, 2.0~3.8MPa, 450C; S2
KRB N 0.78~1.27MPa, 170~280°C; S3 A{KEZR, 0.3~0.78MPa, 142~170C.
S1 R EEBURFIRIM 130t HRPIBERIR, BEMXRD, SRR, S3RERN
FE 130t B4 B A B 300MW LR HE. S2 BRERE R, HREZ,
AFEELE. By #5l, CDQ HRENMRERERERER, By, 130t &P, U
R A& BISRBY IS, AN S2 RKESEN S3 RIRMF T, B S3 ZRBHMEH,
W S2 BB ELR, HRMERK.

42.1 BEHBLAR

(1) -k

FEA T H&EIE MR 300MW RHEHE, X2 & BRMEF. — KT RFHEK
TG AR . B 100% R Y, BERBE 0~30% CYREFIH, &
B BB 20%) 1 0~200000Nm’*/h & {4 & 0~17500Nm’/h bR
RSP ITRA SRS BE D, BAERN 0~10000Nm’/h. WIMHEEKEN
960t/h, RIFHIERAELEFR R BN 1025vh, AR, EERBAKS 17.5MPa, @@
FE 541°C. $44R 100%830 i, ERCRRETHRREERD 111.01th, HE
% 93.86%; TEBMAELARKETHEREREN 117.87vh, BENR 93.75%. W 1E 80%
HAER20% B PSR, ERERLBRTHLREEN 92.79%h, RPHESER
181.9x10° Nm*/h, BEH 91.43%; FEBRAELEEETHBBERA 98.71vh, @l HE
B K 193.48x10° Nm¥h, (A 91.33%. PSS MIEA 3066 ki/m®, AEIPES AL
Jg 15910~17900 kJ/m®, 4 BVE 7536 kI/m’.

EEHBETIE R 300MW, B AT IIE S 340MW, HUE &L A 16.7MPa,
BE 537°C. REVIRERRIS, S2 MK AR AR, #RESH IMPa, BERX
K E N 80tvh, HIERIHL A AT 220MW B A RESEAT S2 HlvR; S3 iR A AT i hl
¥, RIES 0.3~0.5MPa, Bk S3 R MEKHAE S 400th, FHHTHRGHMIE
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% 110vh BF, "R S2 %K 30vh. BT REARKRERLE, B&BHEANE&ERNE,
RIEAT R
(2) BR-ZEREETEHA K E (CCPP)

FHEARNNEBEAWNE 150MW B -ZBS M R B4 (CCPP), BAHH
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(1) FHELLRHE (CDQ)

HEATIIA IR 70 7L 7.63m £, EPEARLELETE 44.03t, 2 EBEH /D
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HERYY, 2x25MW SUHIBEAR IR, 2}30MW K Hl. BERIRYERITAES R :
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HRBMREREE, YAYSEREEABN, KRPRPF-REESRBREFSMETA
BN, ARG, BREERYE. BWRIRFEALE, CDQ £RAER
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(2) mPFAEAxR (TRT)

% 4.1 TRT TZMEASH
Tab 4.1 Technical parameters of TRT

TRT iZ4T &5
a2 L:-Rivs
F4 120C F%,150°C
B kW 28800 _ 30750
EFEHOBRE C 35.7 47.4
KEHRE % 97.5 97.6
KEPLE N kKW 28090 30010
K EATHRER % 85 85

FEATIAE 2x5500m’ B, S BIRBUERMAMRAT A@P i rakE, ©
% 2x36.5MW ENFPTRAREAHBNA (TRT). AR BB TREREE, B LT
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6.2kPa 7545, W 1300m*h, HAA A= S1 F S2 WA G RERIEE S, FRBE B
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10vh, HARMMNER, Bta] UK RE 82 ¥R, SMIEERY 60th,
(6> LA
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Fig. 4.2 Percentage chart of electricity consumption in various production process of Shougang Jingtang
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Fig. 4.3 Diagram of power demand calculation

D(t) = x,(t) + x, (1) + x;(t) + x,(£) + x5 (£) + -+ x,, () “.1)
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Fig. 4.4 Influence of TOU to the mode
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Fig. 4.5 Influence of electricity price and coal price to the mode
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