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Analysis of Potential Greenhouse Gas Mitigation in Pohang Steel Industrial Complex
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Abstract : The potential mitigation of greenhouse gas (GHG) is studied in the Pohang steel industrial complex (PHSIC). The
total GHG emission in 2010 is estimated to be in the range from 4,174,000 to 4,574,000 tCO»-eq in PHSIC. To meet the target
proposed by the government, it is needed to reduce 552,000 tCO,-eq at minium by 2020. To estimate the potential amount of
GHG reduction, the technologies used in the voluntary carbon reduction projects are applied to 51 companies which are subject to
GHG target management. From the viewpoint of technological availability and payback period, the fuel conversion and waste
heat recovery have an advantage in the short term with a possibility to reduce 160,000 tCO-eq. In the mid term, the thermal
technologies in steel and iron industry have the potential to cut 229,000 tCO,-eq, while the electrical technologies have the
potential of 125,000 tCO»-eq reduction. The gap between the target GHG mitigation and potential reduction using the short and
mid term technologies is about 38,000 tCO»-eq, which should be compensated by the fundamental process innovation and the
implementation of the most cutting-edge technologies including renewable energy.

Keywords : Greenhouse gas mitigation, Fuel conversion, Waste heat recovery, Eco-industrial park (EIP), Economic assessment

[1]. 201255 #2437

.M B
AEL 20208712 BAU 7|2 30% (2005 £A7kA Hj &
& 7)E 4%)9 2ATEA WiE A4S BRE A% uF Qo

* To whom correspondence should be addressed.
E-mail: combggy@kiu.kr http://cleantech.or.kr/ct/

doi: 10.7464/ksct.2014.20.4.439 pISSN 1598-9721 elSSN 2288-0690

BAMo R AaE LA7tA BEP A
olste] o1 %] than] 79 e 2

Alzafiof shul, Tt ARelAe] A
zpelo) 4L wa gk

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licences/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

439



440 A7) AR20d A4, 2014 124

S SAlC mhEw, YA ARl Eore] 20064 71 &
A7 WEE A ARG ROk AA WiEY oF T0%E A
sjgtet. 57 BAE FHE ZPERAAGA (ISt A
B ALY SR AL At AR, R 2
ZYAANE B AP E BUES ARE o]
AES ASHE F4, Ak, 818 5 olux] 2ol Be
Yol HEElo] ULk TE oA g AAH &
WOl A 719 AT A4S Zed Bt ofuel $7
9 S ML A FLTBte Fa QA9 o ABkAAS T
HiEots BAES b olek webd AAEe oA o
4v] 7| GBS A Y 7B wet ofux) BET
= @y gIa Rt S A B B

2 9A3sly| 9Jet thopal L A7bA 7F
]

A e AR ¢k A (eco-industrial park, EIP) X

9 AT 5o o] AT YRl &

.,_xﬂ £ HIFo=g ;(] s QA o] oh;]_ 2-8
LAZEA ZFZ2o] g3t e Al Bx% A—!X%_L]- o8 AL

SRS AL AR oA A EAS o B e
o® BAE A7t EEY A4RE FEIHE Ao] A4
At B Aol Akl $IXs Fa 7)) of

YA Abgeel Tt goleulol 2 g Shust,
| 4

48 ol
] ]E%ETE‘] Tier 1 H]—A]OE %/{E]7]_i HH%EO}:OH
29l $AE T3k YR Q0] AT »

2 A AEL S5 $Iskel S AL 4k

N
o]

~N
o mx B oﬁ;‘,
_}L

KN
o 2AUTLA FES AT 71 ARIE BT A
2 AR SAZkA BEAY S 55 ARIE A5

o rfb X 4N Hi rlo X 2 o &
2 o hottn%lomrlrr&ﬂ
-

2 % W oR A, A8 7140 SR 7

i BAsT 71 AEAR Y 714 Hhtee] ¢

7190) 34 Aulol] 283 A9 A 4 Gl LA

A5G 2AAT olHT B4 W8S vigon 5

71491 P 471 2Q) B0l A LATLA AA AE
A A15H4

1

171 18k 027H A}%‘mﬂ EHOPOZI ol g A] A}
= A ddH o g EVFssith ¢
YA gehe] glolg o] 2o 2,000 TOE ©o]A4He] oy
9k EZ9tE o] QlaL, qtE YA E 4

8= 2500171 AR HlolE = FErE o] Atk
75—_] a :'-:Lg/\}ur 5/\]7}/\ SHAE BAehal o= g

36,000 .
7 WGHG emission from EMC* o B
5“ OEstimation with CAGR=2.2% e
8 34000 — _¢f
=1 < Estimation with CAGR=2.6% /;ﬁ
S -2
= i
X w
< 32,000 &
= ,/
S . L
a 30,000 7%
jan] .,/’ | |
G n n Py
28.000 4 S ,

2000 2002 2004 2006 2008 2010 2012

Year

Figure 1. GHG emission data in PHSIC (Year 2000~2007) and its
estimation with two scenarios from 2008 (*EMC means
Environment Management Corporation).
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Figure 2. Energy consumption data of 51 companies (or workplace)
subject to GHG target management in PHSIC (Note that
the y-axis is in log scale).

Table 1. Survey items and questionnaires[2]

Survey items Detailed questionnaires

Status of Type of energy, Target operation temperature,
energy usage | Amount of energy use in the last 3 years, etc.

Energy glutton| Number of facilities, Type of energy, Amount of

facilities energy, Purpose, etc.

Status of | Type of waste heat, Temperature and flowrate of
waste heat | waste heat, Facility, etc.

Status of Capacity of facility exhausting waste heat, Opera-

energy glutton | tion time, Operation temperature, Type of waste heat,
facilities Whether the waste heat is recovered or not, etc.
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Figure 3. Difference (%) between the two kinds of energy con-
sumption data from KEMCO and survey (The data of 41
companies or workplace are compared. Note that the y-axis
is in log scale).
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Figure 4. Ratio of GHG emission to fossil energy consumption (The
data of 38 companies or workplace are gathered).
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Figure 5. GHG emission from 51 companies (or workplace) subject
to GHG target management in PHSIC (Note that the y-axis
is in log scale).
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Table 2. Statistics of voluntary GHG reduction projects
GHG reduction Energy saving
- - Payback
Technologies No. of Annqal Annual reductlon Total invest- Ene.rgy Epergy period
. reduction per project ment cost saving saving cost
Projeet | (c0y-eq) (tCOs-eq) (million won) | (TOE) | (million won) (years)
Fuel conversion 50 802,521 16,050 109,131 129,892 89,043 1.2
Process improvement 31 515,734 16,637 164,473 208,045 142,619 1.2
Heat Facility supplement 32 617,930 19,310 261,766 194,461 133,307 2.0
Waste heat recovery 132 1,871,073 14,175 579,111 660,102 452,513 1.3
Subtotal (or average) 245 | 3,807,258 15,540 1,114,481 1,192,500 817,482 14
Power generation 9 616,579 68,509 622,543 188,918 129,507 4.8
Facility replacement 10 104,624 10,462 323,945 51,996 35,644 9.1
o Facility supplement 13 29,077 2,237 17,902 5,879 4,030 4.4
Electricity —
Operation improvement 3 25,123 8,374 1,646 5,100 3,496 0.5
Waste heat recovery 9 163,169 18,130 28,149 33,121 22,705 1.2
Subtotal (or average) 44 938,572 21,331 994,185 285,014 195,382 5.1
Renewable energy 20 243,153 12,158 143,091 34,413 23,591 6.1
Non-CO; GHG reduction 4 314,724 157,362 5,060 149,414 102,426 0.0
Total (or average) 313 | 5,303,707 16,945 2,256,817 1,811,302 | 1,241,682 2.0
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Figure 7. Reduction rate of estimated GHG emission from industry
sector of Pohang in 2010 to the government target which
is 4% lower than GHG emission in 2005.
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Table 3. Potential GHG reduction by fuel conversion from B-C oil
to LNG (The amount of B-C oil is from survey)[11]

B-C Oil LNG
(Before (After
conversion) conversion)
Consumption 152,000 k! 145,004 km’
Calorific Value(TOE) 151,240
GHG Emission (tCO»-eq) 456,456 ‘ 319,037
GHG Reduction (tCO»-eq) 137,419
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Table 4. Potential GHG reduction by waste heat recovery from
combustion exhaust gas
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Table 5. Classification of 51 companies (or workplace) under an
obligation to register energy consumption in PHSIC and
their GHG emission in 2010
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No. of companies | Annual GHG emission
or workplace (tCOz-eq) (%)
Metal industry 37 3,312,531 86
Chemical industry 301,465 8
Ceramic industry 9 228,532 6
Total 51 3,842,528 100

Table é. Statistics of voluntary GHG reduction projects in metal

industry
Technologies re(il}clt(i}on N(.)' O.f
(tCOs-eq/yr) application
New equipment 170,766 1
Fuel conversion 144,502 10
Sensible heat recovery 56,790 1
Waste heat recovery 23,714 3
Heat Facility supplement 4,602 1
Coolant heat recovery 4,469 2
Condensate heat recovery 2,476 1
Other 3,441 1
Subtotal 410,760 20
Steam turbine 240,847 1
Gas turbine 81,174 1
.. | Waste gas recovery 35,224 1
Electricity -
Control of rotation speed 11,050 3
Motor power saver 5,258 1
Subtotal 373,553 7
Renewable energy (solar energy) 1,594 2
Total 785,907 29
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Figure 8. Estimation of the amount of potential GHG reduction
using technologies with heat energy from the statistics of
instantiation cases in metal industry (Table 6).
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Figure 9. Estimation of the amount of potential GHG reduction
using technologies with electricity from the statistics of
instantiation cases in metal industry (Table 6).
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Figure 10. Comparison between GHG mitigation target in 2020 and
potential reduction, and its gap in PHSIC.
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